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ABSTRACT 

EXPLORING THE EFFECTIVENESS OF A PROFESSIONAL DEVELOPMENT 
INTERVENTION ON FACULTY CONSIDERATION OF ADOPTION OF 3D 
AVATAR-BASED VIRTUAL WORLDS AS A LEARNING ENVIRONMENT: AN 
EXPLORATORY CASE STUDY 
 

Susan Dass, Ph.D. 

George Mason University, 2014 

Dissertation Director: Dr. Nada Dabbagh 

 

The use of 3D avatar-based virtual worlds is gaining momentum. Guidance on how to 

improve faculty consideration of adopting a technology has not been examined from a 

faculty perspective and not for virtual worlds. An exploratory case study, relying on 

mixed methods and multiple cases, was used to explore nursing faculty (n = 8) 

consideration of adopting virtual worlds as a learning environment before and after the 

study’s professional development intervention (SPDI). The SPDI consisted of three 90-

minute face-to-face class sessions designed to build knowledge, skills, and abilities 

through knowledge sharing and hands-on activities. More specifically, the SPDI content 

was derived from definitions of the variables and constructs under study, the professional 

development literature, and the technology adoption literature. The SPDI design emerged 

from the professional development literature on best practices as well as followed 

instructional design principles. Two cycles of a design-based research approach allowed 
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updates to the SPDI across cycles based on preliminary findings. The SPDI did improve 

faculty consideration of virtual worlds for all participants but only three participants 

would likely pursue virtual worlds as a learning environment. Multiple adoption model 

constructs such as perceived ease of use were explored but no one construct was found to 

be an indicator of behavioral intention. However, those participants that self-identified 

concrete, perceivably doable learning activities for a virtual world that offers a relative 

advantage over current practice may be key to discerning those who may adopt a virtual 

world. Furthermore, facilitating conditions were a pre-requisite to adoption. Personal 

innovativeness was considered a demographic likely to influence adoption and needs 

further research. In terms of the SPDI design, participants need to experience in-world 

co-presence before explaining virtual world affordances because this is a unique and 

likely foreign concept to faculty non-adopters. 
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CHAPTER 1. INTRODUCTION 

Computer usage has continuously increased over the last two decades by both the 

general population and by students, both at home and at school. While only 58.7% of the 

United States population accessed the Internet in 2003, by 2009, 81.4% did (Snyder & 

Dillow, 2011).  Additionally, of these 2009 users, 90.3% accessed the Internet from home 

with the majority (93.5%) using high-speed access, i.e., faster than dial-up (Snyder & 

Dillow, 2011). Similarly, student use of computers in school has increased. In 1993, only 

59.0% of students used a computer at school but by 1997 68.8% had, and by 2003 83.5% 

of students used a computer at school. Additionally, Lenhart, Purcell, Smith, and Zickuhr 

(2010) reported 93% of 12 to 29 year olds access the Internet. Computer usage and 

Internet access has become ubiquitous both at home and at school. 

Given the ubiquity of computers and Internet access, and prompted by a 

presidential goal to increase college graduate numbers and close achievement gaps, the 

U.S. Department of Education recognized technology as a key factor in attaining these 

goals (U.S. Department of Education, 2010). As such, a National Education Technology 

Plan was developed in 2010 outlining goals and recommendations to transform education 

through technology. The plan specifically calls for state-of-the-art technologies that use 

games, simulations, and virtual worlds to transform education by enabling, motivating, 

and engaging all students, with specific research on embedded assessments. However, 
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faculty adoption of technologies in general remains low, let alone the use of virtual 

worlds, a 3D computer-based environment originally intended for socialization. In an 

EDUCAUSE member survey, encouragement of faculty to adopt and innovate using 

technology in the classroom ranked as the fourth most important challenge in teaching 

and learning (Little et al., 2009). The Faculty Survey of Student Engagement (FSSE) 

found that 72% of 4,600 faculty members have used course management systems while 

13% have used blogs and 9% have used video games, simulations, or virtual worlds; 

some faculty did not even know what some of these technologies were (“Professors’ use 

of technology in teaching,” 2010). Conversely, Smith and Caruso (2010) report 90% of 

36,950 students have used course management systems; 36% have contributed to a blog; 

27% have used video games; and 9% have used virtual worlds. If the National Education 

Technology Plan is to succeed, faculty adoption of technology will need improvement. 

One such technology is 3D virtual worlds. While one might consider the 

aforementioned percentage of student and faculty users of virtual worlds as relatively 

small, the use of virtual worlds is expected to increase. No longer are virtual world users 

dominated by gamers but rather transitioning to mainstream users (Kapp & O’Driscoll, 

2010). In 2008, 85 virtual worlds existed, by 2010 this increased to 300 worlds, and by 

2012 it is expected to be close to 900 worlds (KZero Worldswide, 2011). In the second 

quarter of 2011, the number of registered accounts to access a virtual world increased by 

214 million, the largest quarterly increase since KZero Worldswide began tracking in 

2008 (KZero Worldswide, 2012). Additionally, Second Life, a widely known 3D virtual 

world, averaged about 10,000 concurrent users each month in 2006 and has since leveled 
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to about 48,000 concurrent users (Tateru Nino & Feldspar Epstein, 2012). While not a 

learning environment per se, the large number of Second Life users indicates its 

attractiveness for whatever their individual purpose. Furthermore, 219 million five to ten 

year olds have registered virtual world accounts with five to eight year olds being 

particularly attracted to the virtual worlds: Club Penguin, Webkinz, Neopets, and Barbie 

Girls (KZero Worldswide, 2011; Marsh, 2010). More recently, the virtual world 

Minecraft, comprised entirely of blocks and intended for children and adolescents, is 

perceived to inspire the next generation of computer scientists and humanists (Henseler, 

2014). Over 16 million have purchased the PC or Apple version of Minecraft (Minecraft, 

2014). So in fact, all ages are using virtual worlds, from pre-school to adults (KZero 

Worldswide, 2011).  

It is important to understand exactly what is meant by virtual worlds and the 

history of virtual worlds to better understand the perceived affordances and challenges 

associated with using virtual worlds as a learning environment. The following section 

differentiates virtual worlds from other technologies and provides significant historical 

events associated with virtual worlds. 

Problem Background 

In 2008, the New Media Consortium (NMC) reported a large increase in educator 

usage of Second Life, in part instigated by the rich interactions that Second Life afforded. 

Gartner (2011) also reported Second Life usage was at its peak in 2007 but had bottomed 

out by 2011. In 2010, Linden Lab, the Second Life developer, made decisions that were 

unsettling to current educational users (Bell Stringer, 2010; Korolov, 2010; Pramas, 
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2010). In response, educators began to look at open source alternatives (Korolov, 2012); 

open source meaning free to download and update as desired. Additionally, the number 

of virtual worlds for educational purposes is increasing (see Dawley & Dede, 2013). 

Regardless of the platform used, Second Life or other, some educators continue to 

explore and research virtual worlds as a learning environment. A common pedagogical 

model employed in virtual worlds is constructivism which relies on complex, authentic, 

realistic, and relevant learning activities (Dass, Dabbagh, & Clark, 2011). However, new 

pedagogical models and instructional design models are emerging specifically for virtual 

worlds; models that account for the new affordances of a virtual world that are beyond 

the current classroom capabilities (Bronack et al., 2008; de Freitas & Neumann, 2009; 

Dawley, 2009; Downey, 2012; Kapp & O’Driscoll, 2010). Additionally, student 

perceptions have been positive with some caveats (Jarmon, Traphagan, & Mayrath, 2008; 

Shen & Eder, 2009; Wang & Braman, 2009). So if the technology is improving, more 

platforms becoming available, design approaches being modified or emergent, and 

student perceptions positive, then why aren’t more faculty adopting virtual worlds? 

This section further explores the problem background by first providing a 

definition of virtual worlds that differentiates it from other technologies. Second, a brief 

historical account of significant events associated with virtual worlds is summarized. 

Third, a review of what current research has revealed about the use of virtual worlds as a 

learning environment is then presented. Lastly, the section closes with a brief description 

of technology adoption models commonly used to explain technology adoption whereby 

virtual worlds could be one such technology. 
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Virtual World Definition. A virtual world is a persistent, online 3D environment 

where individuals, represented by avatars, are immersed in a massively, multi-user 

environment whether synchronously or asynchronously (EDUCAUSE, 2006; Smart, 

Cascio, & Paffendorf, 2007). The user has control and has a sense of immediacy with 

others (de Freitas, 2008). It differs from 3D online games in that virtual worlds do not 

have pre-defined goals or value systems (Atkinson, 2009). It is more of a social 

environment than a game (Ryan, Porter, & Miller, 2010) where there is a sense of 

community, presence, togetherness, and awareness of others (Clark, 2008; De Lucia, 

Francese, Passero, & Tortora, 2009; EDUCAUSE, 2008; Robbins & Butler, 2009).  

While a virtual world can simulate the real world, it differs from a simulation. A 

simulation is traditionally a first person interactive environment that models a particular 

task or phenomena, allowing the user to experiment with and react to the simulation 

(Robbins & Butler, 2009). An example would be to practice operating a complex or 

costly machine using a 3D representation (Kao, Tsai, Cheng, & Chao, 2011). Another 

well-known example is a flight simulator. Alternatively, some simulations may be multi-

user but in this case they may be targeting a joint training task such as first responder 

training (de Freitas, 2008). Some may recall the term virtual reality but this too is not 

quite a virtual world as defined here. Virtual reality is commonly associated with the use 

of peripheral devices such as headgear and haptics to create a sense of immersion in a 

rendered environment (Davis, Murphy, Owens, Khazanchi, & Zigurs, 2009). The only 

hardware associated with a virtual world is the computer and the environment is not 

static. A virtual world allows users to create their own environment where time, space, 
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and risks can be altered (Clark, 2008), meaning, time can be slowed or accelerated; the 

micro made macro and vice versa; the tacit concrete; and dangers reduced as handling 

nuclear waste or working in an electrical substation. 

Virtual World History. Online, publicly accessible virtual worlds have been 

around as early as 1995 and gained popularity in the mid-2000s. For example, Active 

Worlds became available in 1995 and started their online newspaper in 1998 (Active 

Worlds, 2012, 1998). The makers of There started in 2003, a time before social 

networking existed (There, 2012). In June 2003 Linden Lab launched the widely known 

Second Life (Second Life, 2012). By 2007, the annual Horizon Report recognized virtual 

worlds as an upcoming technology to watch over the next two to three years for 

widespread adoption (New Media Consortium and EDUCAUSE Learning Initiative, 

2007). Additionally in 2007, Gartner’s Hype Cycle for emerging technologies placed 

virtual worlds at the ‘peak of inflated expectations’ with 5 to 10 years to mainstream 

adoption. Furthermore, Gartner, Inc. (2007) predicted that 80 percent of all active Internet 

users would have an avatar by 2011. 

In 2008, NMC sent a survey to educators who use Second Life, two years in a row 

(NMC, 2008). NMC reported a 170% increase in survey response rate from 2007 to 

2008, representing 358 responses. Survey results revealed that educators were 

transitioning from exploring Second Life to actually using Second Life for teaching and 

learning. The most positive experience cited by the respondents was the rich interactions, 

meeting people, expanding networks, and generosity (51%).  
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While it seemed virtual worlds was on upswing,  it does not seem likely that eight 

out of ten Internet users currently have an avatar as predicted by Gartner, Inc. (2007). 

Virtual worlds lived a short time at the peak of inflated expectation (Gartner, 2007). By 

2010, virtual worlds had slid to the bottom of the ‘trough of disillusionment’ where it has 

remained (Gartner, 2010, 2011). This trough is characterized by swells of negative hype 

which must be overcome before a technology is fully realized (Fenn, 2008), that is, the 

technology moves up the ‘slope of enlightenment’ and finally to the ‘plateau of 

productivity.’ 

Gaining an appreciation of the negative hype provides a perspective of the hurdles 

current educators must overcome to continue implementing and researching the use of 

virtual worlds as a learning environment. For example, Google (2008a) launched Lively, 

an experimental 3D world where users can create their own “room” and chat with others 

around the world. Within six months, Google (2008b) posts it was a risk and made the 

tough decision to shut down the site and focus their resources on core business products. 

So if a Fortune 500 company such as Google (CNN Money, 2008) quickly pulls out of 

the virtual world market, how might this be interpreted by policy makers and leadership 

relative to the longevity of virtual worlds, let alone longevity in education? 

In 2010, Linden Lab makes three decisions relative to Second Life that impact the 

impression of 3D virtual worlds to non-adopters. First, they decided to no longer support 

Second Life Enterprise (SLE). SLE was a Second Life version available for behind a 

company’s or institution’s firewall at a cost of between $50,000 and $100,000 

(Ravenscroft, 2012). The shutdown occurred simultaneous to IBM walking away from 
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working with Second Life and maintaining their own 3D virtual world (Korolov, 2010). 

As such, Linden Lab would focus on the publicly accessible (i.e., main grid) Second Life 

(Korolov, 2010). Additionally, those who had invested in SLE for commercial reasons 

could not show a new revenue stream, only a cost savings such as through reduced travel, 

and furthermore, those in university research could only show a lot of work for very little 

money (Llewelyn, 2010).  

The second decision Linden Lab made was to shut down Teen Grid after reducing 

their workforce by 30 percent. This was much to the dismay of many teachers who had 

invested time and energy into Teen Grid as a learning environment. In one instance, a 

middle school teacher had created over 2,400 student accounts and trained 45 teachers in 

her own school but Linden Lab noted that Teen Grid was not growing fast enough since 

adults weren’t allowed access (Pramas, 2010).  

The third decision in October 2010 that Linden Lab made was to discontinue 

subsidies to educational and non-profit users although some limited grandfathering would 

be implemented (Nelson Linden, 2010). In essence, the rent for these users would double 

(Bell Stringer, 2010). As an outsider, it seemed that Linden Lab was no longer supporting 

education albeit they would help transition Teen Grid content to the Main Grid and would 

support some financial grandfathering. The image of Second Life as a learning 

environment was perhaps tarnished by these Linden Lab decisions (Au, 2013).  

Several articles questioned how long virtual worlds would remain available and 

predicted eventual demise of the technology due to non-adoption (Gridjumper, 2012; 

Lenhart et al., 2010; Ramaswami, 2011; Smith-Robbins, 2011). A 2010 Pew Internet 
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report indicated that only eight percent of teens and four percent of adults in America 

were found to visit virtual worlds (Lenhart et al., 2010).  An article in Campus 

Technology questioned the livelihood of Second Life, noting it had lost its ‘vitality’ and 

companies were leaving (Ramaswami, 2011). Smith-Robbins (2011) noted virtual worlds 

had lost their ‘steam’ and usefulness seemed dwindled. She cited four themes as to why: 

the economy created budget cuts and down-sizing; the steep learning curve; providers 

unresponsive to educational needs; and virtual worlds was just part of a larger hype to 

change education. In February 2012, the International Society for Technology in 

Education (ISTE) closed its Second Life island. In the wake of the economy, ISTE 

decided to join forces with other educators at EduIsland (Gridjumper, 2012). Although 

disheartening, it was financially prudent. 

However, while the negative hype was developing, so was the positive. 

Livingstone (2011) noted that the educational use of Second Life seems to be impervious 

to negative hype because it has quietly, slowly gradually developed and grown in use. So 

let’s turn to the positive hype that has perhaps nurtured the continued use of virtual 

worlds as a learning environment. 

Several communities of practice grew out of the initial flurry of activity 

associated with virtual worlds as a learning environment (ARVEL, 2012; FCVW, 2012; 

VWBPE, 2012; VWER, 2012). In 2007, the National Defense University iCollege 

created the Federal Consortium of Virtual Worlds (FCVW) with a mission to enhance 

online experiences, enhance telework options, and improve cross-agency collaboration 

(FCVW, 2012). In support of this mission, an annual conference is held, open to all, to 
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share projects, lessons learned, best practices, and challenges. Consortium membership 

and online conference attendance continues to be free. Also in 2007, the first annual 

Virtual Worlds Best Practices in Education (VWBPE) conference was held completely 

in-world in Second Life, that is, conducted virtually using avatars within a 3D digital 

environment without a physical conference space (VWBPE, 2012). This is a “grass-

roots” organization for educators, administrators, and technical specialists to share and 

learn; conference attendance is free. The 2011 VWBPE Conference was attended by 

2,411 unique avatars representing 91 countries and territories and spent a total of 7,290 

hours in-world attending over 150 sessions conducted over the three-day conference 

(VWBPE, 2012). Also in 2008, the Second Life Education Roundtable formed, now 

called the Virtual Worlds Education Roundtable (VWER, 2012). This free group has met 

weekly for over three years with attendance anywhere from 20 avatars to their site 

maximum of 90. They meet in-world in Second Life at the Bowling Green State 

University virtual campus. Additionally, they archive pseudo-transcriptions of each 

meeting (detailed but not verbatim, based on the text chat). Interestingly, the topic of 

their first meeting was how to deal with virtual world skeptics. The Applied Research in 

Virtual Environments for Learning (ARVEL), a Special Interest Group (SIG) for the 

American Educational Research Association conducted weekly guest speaker 

presentations in Second Life on any activity or use of a virtual world as a learning 

environment during 2012 as well as provides resources (ARVEL, 2012). These 

communities of practice provide ample opportunities for educators to share and learn 

about the adoption and implementation of virtual worlds as a learning environment. 
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Several significant technical improvements have also occurred that have spurred 

further use and investigation of virtual worlds (Hypergrid Business, 2012a; Hyperica, 

2012; Korolov, 2012; Livingstone, 2011; OpenSimulator, 2012). In 2007, an open source 

virtual world server platform, a look-a-like version of Second Life, became available 

making it possible to create your own virtual world (Livingstone, 2011). OpenSimulator 

is free and downloadable from their website, but as of mid-2012 it is still considered an 

alpha version (OpenSimulator, 2012). However, many OpenSim grids are publicly 

available to visit (OpenSimulator, 2012; Hyperica, 2012) and more are becoming 

available (Korolov, 2012). Some offer the option to create your own region for a small 

fee (Hypergrid Business, 2012a). 

In 2008, three years after educators made the request, ‘html on a prim’ is now 

supported in Second Life user their Viewer 2 (Han, 2011; Llewelyn, 2008). Previously 

content, e.g., text and imagery, was pasted to a prim as a texture. A prim is the basic 

building block in Second Life. This new capability meant users could now provide 

content via an external website as opposed to uploading the content to their Second Life 

space, i.e., their island, for a small but additive fee. This also meant seamless connectivity 

to the Internet from within the virtual world. 

In 2011, the notion of ‘hypergridding’ becomes a reality; an avatar can teleport 

(move) from one virtual world grid to another without having to log out and log into the 

new virtual world grid. Second Life is one virtual world; you teleport from one island to 

another. It’s like going from one company’s website to another. But you cannot teleport 

to another virtual world. Only IBM was allowed to teleport from their private virtual 
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world to Second Life, and that slowly went away in 2008 (Livingstone, 2011). However, 

with the introduction of open source server software, many virtual worlds now support 

teleporting to other virtual worlds. To go from one virtual world to another is like going 

from one company intranet site to another, if a company wanted to allow it. Many 

institutions are turning to open source software for their virtual world platform 

(Llewelyn, 2010). The notion of open source software as a means to make it easier to 

communicate and collaborate across institutions, agencies, and departments is also being 

pursued by the Department of Defense (Lockheed Martin GTL, 2011; Serbu, 2012). 

Interestingly, Linden Lab re-instated their educational and non-profit discounts in 2013 

(Linden Lab, 2013a, 2013b). Perhaps the transition of learning institutions to open source 

and other platforms prodded Linden Lab to re-instate the discount. 

While these technical improvements are being implemented and new platforms 

developed, educators are now providing curriculums and courses on virtual worlds 

(Dawley, 2008; Gallagher, 2011; Palmer, 2008). Since 2008, the University of 

Washington has offered a nine-month certificate program, completely online, and in-

world, on how to design a virtual world for business and educational purposes (Palmer, 

2008). Since at least 2009, Boise State University has been offering a semester long 

course on teaching and learning in virtual worlds (Dawley, 2008).  First-semester 

students in the College of Arts and Sciences at Lehigh University are arbitrarily assigned 

to a semester long seminar course, one of which requires students to explore the 

educational value of virtual worlds (Gallagher, 2011). Understanding the value and the 
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design of virtual worlds is becoming important as more educational institutions invest in 

virtual worlds as a learning environment.  

This positive hype and activity has helped to generate large scale implementations 

of a virtual world as a learning environment. Some recent examples include Forsyth 

County Schools in Atlanta, Georgia that is making a virtual world available to every 

classroom (Staff, 2012). Their NOBLE program intends to provide engaging, authentic 

experiences for their 35 schools that educates 38,000 students. Virginia Beach Public 

Schools has partnered with two government agencies to create two distinct virtual worlds 

for their schools (Bowers, 2012). Project-based learning is the instructional strategy used 

for students to create artifacts representative of their knowledge in one world while the 

other provides collaboration with engineering students to solve engineering design 

problems. For higher education, the Texas university system purchased land in Second 

Life in 2009 to support 16 academic and medical campuses (Jarmon, 2009); for example 

allowing nurses to take courses in-world, attend conferences, and practice responding to 

simulated large scale medical events such as pandemics (Smith, 2012). At another 

University of Texas campus, Brownsville, had over 200 students using Second Life in the 

fall semester 2010 and was expecting twice as many for spring 2011 (Price, 2011). 

Northern Michigan University offers half their graduate courses in science education in-

world (Second Life), augmented with a learning management system (Blackboard) 

(Lowe, 2009).  

From the military perspective, the U.S. Air Force Academy created a virtual 

world to attract, introduce, and support the application process to the Academy (Zou, 
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2011). In this customized solution, a browser-based interface was used, meaning that a 

special virtual world viewer is not required; the virtual world works within an internet 

browser (Designing Digitally, Inc., 2011). The U.S. Air Force Research Laboratory is 

also developing a virtual world laboratory for high school and college students to learn 

about science, technology, engineering, and math concepts (Staff, 2011).  

While Google may have dropped pursuit of virtual worlds (Google, 2008b), other 

businesses are emerging.  From the previous virtual world examples, Dreamland 

Metaverse hosts, administers, and maintains the Georgia NOBLE program (Staff, 2012) 

and Designing Digitally supports the two Air Force projects (Designing Digitally, Inc., 

2011; Staff, 2011). Other vendors exist. The online magazine Hypergrid Business 

maintains a list of vendors that host, design, implement, and develop content as well as a 

directory of OpenSim virtual worlds. OpenSim, also known as OpenSimulator, is the 

open source (free) platform that supports the development of non-proprietary virtual 

worlds that can be customized to user requirements (OpenSimulator, 2012). Hypergrid 

Business is dedicated to keeping OpenSim users abreast of current events (Hypergrid 

Business, 2012b).  

In summary, the notion of virtual worlds has been around for nearly 20 years but 

it was Second Life that brought virtual worlds to the forefront in 2003 and piqued interest 

in 2007, prompting the emergence of support communities to share and provide guidance 

for virtual world users. Educational institutions, both K12 and higher education, are using 

virtual worlds. However, virtual worlds have dropped in popularity, fueled in part by 

Linden Lab no longer supporting their enterprise version, shutting down Teen Grid, and 
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discontinuing subsidies to educational institutions. Simultaneous to these Linden Lab 

decisions, the Department of Defense has been developing an open source platform as an 

alternative to Second Life and thus also providing educational institutions an alternative. 

Some are looking to companies that provide and maintain a virtual world as a service. In 

essence, educators are finding alternatives to Second Life that may not be as publicly 

visible as Second Life and hence makes tracking virtual world usage as a learning 

environment a challenge. 

Virtual World Research. While the negative and positive hype continues to be 

generated, research continues to explore virtual world pedagogy and design as well 

student perceptions and outcomes. Several journals have even created special issues that 

specifically address virtual worlds as a learning environment; Lee, Dalgarno, and Farley 

(2012) report nine such special issues with the first being published in 2008.  

A variety of pedagogical approaches have been implemented in virtual worlds. 

Based on an analysis of 15 case studies presented in the literature, Dass, Dabbagh, and 

Clark (2011) found that most often the pedagogical approach was rooted in 

constructivism. Characteristics of constructivism include complex, authentic, realistic, 

and relevant learning activities that support multiple perspectives and promote social 

negotiation of the learning content (Dabbagh & Bannan-Ritland, 2005; Driscoll, 2000). 

The literature indicated collaborative learning (Chang, Gütl, Kopeinik, & Williams, 2009; 

De Lucia et al., 2009; Shen & Eder, 2009), constructionism (Dreher, Reiners, Dreher, & 

Dreher, 2009), problem-based learning (Good, Howland, & Thackray, 2008), experiential 

learning (Jarmon, Traphagan, Mayrath, & Trivedi, 2009), and social constructivism 
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(Bronack et al., 2008; Wang, Song, Xia, & Yan, 2009) were all supported in a virtual 

world learning environment.  

While existing pedagogical models have been implemented in a virtual world 

learning environment, new design ideas and models are being developed that account for 

the unique affordances of a virtual world (Bronack et al., 2008; de Freitas & Neumann, 

2009; Dawley, 2009; Downey, 2012; Kapp & O’Driscoll, 2010). Within social 

constructivism, Bronack et al. (2008) have proposed a new pedagogical model called 

Presence Pedagogy (P2) that adheres to 10 prescribed tenets such as encouraging 

exploration and discovery and capitalizing on the presence of others. While serendipitous 

interactions are foundational to the model, Bronack et al. (2008) note that the virtual 

world design must foster these types of interactions.  

This notion of fostering interactions lends itself to a new way of thinking about 

design of learning environments situated in a virtual world. De Freitas and Neumann 

(2009) note that instead of designing learning tasks, there is a shift to “choreographing 

learning experiences” as a larger construct, moderated through structured and semi-

structured social interactions. Kapp and O’Driscoll (2010) also address learning 

experiences as part of their virtual world design model. They recommend creating 

“engaging episodic interactions” along an optimal flow state of challenge and reward for 

learners so they can rapidly and unconsciously construct new knowledge along the way. 

Dawley (2009) also focuses in the social interaction in what she refers to as social 

network knowledge construction, a pedagogical framework to help design learning 

activities that leverage the social mechanisms afforded in virtual worlds. Downey (2012) 
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has also developed a massively multiplayer online learning environment (i-MMOLE) 

framework for instructional design of virtual worlds. His framework specifically requires 

the designer to develop experiences for students to gain insights and develop solutions as 

related to the student’s in-world learning task. As Majewski, Usoro, and Khan (2011) 

note, virtual worlds afford the opportunity to experience and understand concepts by 

living them. Dass et al. (2011) nicely sum up the implication of these new models, “while 

our instructional design processes of aligning learning theory to pedagogical model to 

instructional strategy to learning activities with course goals remains intact, perhaps there 

is a shift as to what constitutes a learning environment and what new affordances can be 

derived from a virtual world to create effective learning” (p. 108). 

Student perceptions of virtual worlds as a learning environment have been 

positive in general but with some caveats (Dass et al., 2011). Several researchers have 

emphasized that student activities  need to be relevant to the course learning outcomes 

when using virtual worlds as a learning environment (Jarmon et al., 2008; Jarmon et al., 

2009; Mayes & de Freitas as cited in de Freitas & Neumann, 2009; Mayrath, Sanchez, 

Traphagan, Heikes, & Trivedi, 2007; O’Connor, 2009; Schiller, 2009; Wang & Braman, 

2009). Shen and Eder (2009) found that student perceived usefulness of the technology 

strongly determined if students would use a virtual world as a learning environment.  

Fetscherin and Lattemann (2008) also found student perceived usefulness was a 

determinant to intended use but additionally found that sense of community through 

communication was also significant to eventual usage. Wang and Braman (2009) found 

that although the students liked using Second Life, only 58.3% felt it was easy to use. 
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This implies that student activities also need to be commensurate with student virtual 

world skills (Mayrath et al., 2007).  To elevate the importance of learning the necessary 

skills to communicate and collaborate in-world, O’Connor (2009) made virtual world 

skills as part of the course learning objectives.  

Limited research was found on student learning outcomes. Sourin, Sourina, and 

Prasolova-Forland (2006) found that in an undergraduate 3D computer graphics course 

on shape modeling, the students in-world scored 14% higher than prior students that used 

a learning management system. The virtual world version allowed students to work 

online, create and sculpt shapes, and save their 3D graphics to a ‘showroom’ for peer-

review feedback.  

Based on K12 research, Tüzün, Yilmaz-Soylu, Karakus, Inal, and Kizilkay (2009) 

provide understanding of other factors that impact learning outcomes, in this case, 

motivation. Their study investigated the effects of using a gaming environment on 

primary grade student achievement and motivation to learn geography in an authentic 

context. The game environment was similar to the definition of virtual worlds as used 

herein because it was 3D, immersive, and relied on the use of an avatar to represent the 

user and communicate with others. However, the game environment also included a 

storyline and reward mechanism which is not necessarily associated with a virtual world 

as defined herein. Given the limited research on student learning outcomes, these game-

like immersive learning environments were included in this study. In the Tüzün et al. 

study, Quest Atlantis, a 3D game platform specifically intended as a learning 

environment, was programmed with a storyline that set the stage for students to complete 
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‘quests’, essentially collect, share, and collaborate on geography-related solutions and 

results, for which they were rewarded. A motivation survey measuring intrinsic and 

extrinsic motivation was given pre- and post-game usage as well as a pre- and post-

achievement test.  Intrinsic motivation was measured through challenge, curiosity, and 

mastery while extrinsic was measured through desire for easy tasks, pleasing the teacher, 

grades, and dependence on the teacher. A pre-and post-achievement test was also given. 

Four open-ended questions, observation, and two interviews provided additional data. A 

total of 13 students out of a class of 24 participated in all three weeks of lessons and the 

instruments. The achievement test results indicated significant learning gains. Intrinsic 

motivation was significantly higher after the game than before while extrinsic motivation 

was lower after the game than before; there was less focus on good grades and students 

were more independent learners. Although this learning environment was framed from a 

K12 narrative game design, it does show that positive results such as increased intrinsic 

motivation and improved student outcomes can be accomplished from a virtual world, 

albeit the impact of this type of learning environment on higher education students is 

unknown. 

In summary, the use of virtual worlds as a learning environment is being pushed 

forward by several factors: 

 computer usage and Internet access is ubiquitous 

 the 2010 National Education Technology Plan recommends virtual worlds as  

one technology to transform education 

 children are growing up with virtual worlds  
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 all levels of education are implementing virtual worlds  

 virtual world communities of practice are emerging 

 the technology continues to be improved 

 curriculums for the design and implementation of virtual worlds are emerging 

 research indicates several pedagogies can be supported in a virtual world 

 students have positive perceptions of virtual worlds as a learning environment 

With this momentum, faculty adoption of virtual worlds needs to improve to stay 

abreast student usage, 21st century technology, and research findings. Faculty need to 

investigate and experiment with virtual worlds in order to identify pedagogically 

appropriate design and implementation guidelines for virtual world users as well as 

identifying limitations (Harris & Rea, 2009). For example, one economics instructor 

noted that class size affects the rules of avatar engagement in an in-world economics 

experiment (P. Twieg, personal communication, November 27, 2012); group dynamics, 

as evidenced by cooperation and collaboration, change with group size. Faculty need to 

understand the design factors relevant to their domain and in-world task activities. 

Faculty need to self-define faculty roles, responsibilities, and necessary skill sets based 

on first-hand experiences, letting their learning objectives drive the requirements of their 

learning environment. Faculty need to be aware of the affordances of 21st century 

learning technologies, such as virtual worlds, so they can select, design, and implement a 

technology that is pedagogically appropriate for their needs. Additionally, faculty 

awareness affords new opportunities to improve their learning environment and hence 

facilitate improved student outcomes. More specifically, virtual worlds afford new 
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capabilities beyond the classroom environment. Students can meet, discuss, and conduct 

genetic experiments without the need for a physical laboratory (Clark, 2008). Foreign 

language students can be exposed to native speakers and cultural differences (Jauregi, 

Canto, de Graaff, Koenraad, & Moonen, 2011). Multi-disciplinary group role-play 

activities can for example provide understanding of patient needs through multiple lenses 

such as nurses, doctors, and social services (Bai & Fusco, 2011).  Alternatively, nursing 

students can individually practice a medical procedure (Chow, Herold, Chew, & Chan, 

2012). These virtual world affordances provide a safe environment for students to 

practice and learn but the problem remains that faculty are not adopting virtual worlds.  

One way to improve faculty consideration of adopting virtual worlds is through 

the implementation of an effective professional development intervention. But what 

constitutes a professional development intervention that would positively influence 

faculty’s consideration of adopting virtual worlds? Technology adoption models may 

provide guidance as explained in the next sub-section. 

Technology Adoption Models. Some models specifically describe the adoption 

process and factors associated with K12 teacher adoption of technology. The Concerns-

Based Adoption Model (CBAM) describes the seven stages to teacher adoption of new 

technology for their classrooms (Hall & Loucks, 1978). Conversely, the Individualized 

Inventory for Integrating Instructional Innovations (i5) is K12 teacher readiness guide that 

describes factors that influence teacher innovation adoption (Groff & Mouza, 2008).  

While CBAM addressed the adoption process and i5 addressed factors, the 

innovation decision process model by Rogers (2003) encompasses not only the process 
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and factors but also prior conditions and the characteristics of a decision-maker, not just 

for the case of K12 teachers. The innovation decision process model represents the 

individual’s adoption process as part of a larger construct of innovation diffusion across a 

community. The theory of innovation diffusion was first developed in 1962 and has been 

updated, modified, and expanded over the years (Rogers, 2003). Rogers contended that 

innovation diffusion was a social change process that is independent of the innovation 

and the adopters; the innovation could be a new technology such as virtual worlds but 

also simply the adoption of health conscious procedures such as boiling water before 

drinking it.  

Innovation diffusion begins with individuals adopting the innovation. The start of 

the five-step adoption process for each person depends on prior conditions such as 

previous practice, felt needs / problems, innovativeness, and social norms as well as 

decision-maker characteristics such as socioeconomic, personality, and communication 

behavior.  Additionally, the second step of the adoption process, the persuasion step, 

explicitly examines the perceived characteristics of the innovation in terms of its relative 

advantage, its compatibility with current procedures, its complexity to use, and its 

availability to try out and observe others using the innovation. While the innovation 

decision process model is robust, it is unknown how the process, factors, conditions, and 

characteristics are specifically manifested in the case of faculty as the individual and 

virtual worlds as the technology being adopted.  

In 1986, at a time when computer systems were being adopted as part of the daily 

work environment within an organization, Davis developed the Technology Adoption 
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Model (TAM) to explain user acceptance of information systems (Davis, Bagozzi, & 

Warshaw, 1989). The model indicated external variables acting as antecedents to the 

determinants of perceived usefulness and perceived ease of use would ultimately 

influence a person’s intention to use a technology.  Many studies have been conducted 

using the TAM model as the study framework but explored different external variables, 

or rather, constructs such as computer self-efficacy, computer anxiety, perceived 

enjoyment, and learning goal orientation amongst others. These constructs would be what 

Moore and Benbasat (1991) referred to as perceived characteristics of innovating. 

Unfortunately, these studies examined student and employee usage of a technology; none 

focused on faculty adoption of technology, let alone virtual worlds as the technology. 

Additionally, business or other goal-oriented software may result in, for example, lower 

anxiety when compared to the open-ended, user-defined purpose of a virtual which may 

actually increase anxiety.  So while these TAM-based models exist, they have either not 

examined virtual worlds specifically, or not examined from a faculty perspective. It is 

these constructs from the innovation decision process model and the TAM-based models 

that serve to explore faculty perceptions in the consideration of adopting virtual worlds as 

a learning environment.  

In summary, while the use of virtual worlds is gaining momentum, theoretical 

models that could provide guidance on how to improve faculty consideration of adopting 

virtual worlds have not been examined from a faculty perspective and specifically for 

virtual worlds.  The next subsections describe the purpose and significance of this study 
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before reviewing the current research literature related to faculty adoption of technology, 

specifically virtual worlds. 

Study Purpose  

The purpose of this study is to explore and improve faculty consideration of 

adopting virtual worlds as a higher education learning environment to meet national 

education technology goals and keep abreast virtual world adoption by the upcoming 

student population. This study seeks to explore faculty consideration of adoption of 3D, 

avatar-based virtual worlds as a higher education learning environment due to a 

professional development intervention intended to improve faculty consideration of 

adoption. This study will help inform the nature of a faculty professional development 

intervention that will effectively improve faculty consideration of adopting virtual worlds 

as a learning environment when pedagogically appropriate. Additionally, understanding 

faculty consideration of adopting virtual worlds may provide further insight into the 

significance and manifestation of variables and constructs found in technology adoption 

models.  

Study Significance  

Without a professional development intervention on virtual worlds as a learning 

environment, faculty may not be aware of the affordances of virtual worlds that go 

beyond classroom capabilities that could improve student outcomes. While some research 

exists on the adoption of technologies in general by teachers, the technology adoption 

was mandated by policy. In contrast, the 2010 National Education Technology Plan 

recommends virtual worlds and is not a mandate. Similarly, faculty adoption of virtual 
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worlds is likely a purely voluntary process. Furthermore, it is not known if the adoption 

of virtual worlds differs significantly from that of other learning technologies such as in 

comparison to the adoption of wikis and blogs, or from that of organizational software 

adopted in the business environment. The results of this study can provide understanding 

to faculty perceptions whether they choose to adopt or not adopt which can lead to 

effective interventions that increase adoption rates and provide guidance in the adoption 

of other technologies in the learning environment. 

Research Questions 

This study will focus on answering the overarching research question: can a 

professional development intervention on virtual worlds as a learning environment 

improve faculty consideration of adoption of virtual worlds as a learning environment, 

and if not, what might be learned about factors of adoption and non-adoption?  Whereby 

for purposes of this study, faculty consideration of adoption is based on faculty’s 

perceptions across multiple variables and constructs.  Addressing this research question 

may provide insights to the factors influencing their adoption. This research question will 

be expanded upon based on a review of current literature and as part of the conceptual 

framework for this study. 

Term Definitions 

Terms significant to this study are defined below in Table 1. Definitions from the 

literature were contextualized to this study, i.e., to using virtual worlds. 

 

 



 

26 
 

Table 1 

Term Definitions 

Term  Definition 

Application Anxiety  A negative, emotional reaction toward using a virtual world 
(Fetscherin & Lattemann, 2008; Venkatesh, 2000; Venkatesh, 
Morris, Davis, & Davis, 2003) 

Application Self-
Efficacy 

 An individual’s beliefs about their capability in using a virtual world  
(Pajares, 2008; Yi & Hwang, 2003) 

Avatar  The visual representation of the user while in-world whose 
movements and activities are controlled by the user  (de Freitas, 
2008) 

Behavioral Intention  User’s intention to perform a behavior, in this case, use a virtual 
world (Davis et al., 1989; Yi & Hwang, 2003) 

Behavioral Intention to 
Use 

 User’s self-report of their intention to use a virtual work indicating 
change in actions (Venkatesh, 2000; Venkatesh et al., 2003) 

Community  Beliefs that using virtual world improves user collaboration, 
communication, and cooperation (Fetscherin & Lattemann, 2008) 

Compatibility  How well virtual world usage aligns with current user values, needs, 
and past experiences (Moore & Benbasat, 1991) 

Complexity  The perception of how difficult it is to understand and use a virtual 
world (Moore & Benbasat, 1991; Rogers, 2003) 

Felt Needs / Problems  An existing identified need or problem, or one that materializes once 
an individual sees how a virtual world could be used (Rogers, 2003) 

Faculty Consideration 
of Adoption 

 Represents an instructor’s level of consideration of adoption of 
virtual worlds as a learning environment based on faculty’s 
perceptions across multiple variables and constructs  

Faculty Willingness to 
Use Virtual Worlds 

 Instructor openness to using virtual worlds based on their self-
perceived ability to take action, develop persistence and passion, 
and willing to implement new classroom norms (Dass, 2012b) 

 

Facilitating Conditions  Objective factors external to faculty control that influence virtual 
world adoption such as organizational and technical infrastructure 
(Thompson, Higgins, & Howell, 1991; Venkatesh et al., 2003) 

In-World  Using an avatar to represent yourself within a 3D digital 
environment                                                                        (continued) 
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Term  Definition 

Innovativeness  A characteristic relating to how early someone adopts an innovation 
in comparison to other community members  (Rogers, 2003) 

Perceived Ease of Use  The degree to which the participant anticipates using virtual worlds 
would be free from effort (Davis et al., 1989; Moore & Benbasat, 
1991) 

Perceived Enjoyment  The degree to which the instructor anticipates using virtual worlds 
would be fun to use, regardless of other performance type 
measures  (Davis, Bagozzi, & Warshaw, 1992) 

Perceived Usefulness  The degree to which the instructor believes using virtual worlds 
would enhance job performance, e.g., student outcomes (Davis et 
al., 1989; Moore & Benbasat, 1991) 

Personal Relevance  The aspect(s) of a virtual world that is pertinent to an instructor’s 
teaching and context 

Professional 
Development  
Intervention 
Effectiveness 

 Calculated as the change in total score between a survey 
instrument given pre- and post-intervention that is comprised of 
multiple scales reflecting variables considered relevant to virtual 
world adoption; positive is good, negative is bad, and no change is 
no effect 

Relative Advantage  The degree to which an instructor believes virtual world usage is 
better than current practices (Moore & Benbasat, 1991; Rogers, 
2003) 

Virtual World  A persistent, interactive, 3D digital environment used 
simultaneously by many users (de Freitas, 2008) 
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CHAPTER 2. LITERATURE REVIEW 

Developing a professional development intervention that positively impacts 

faculty consideration of adopting virtual worlds as a learning environment requires 

understanding across several topics. First, technology adoption models provide the 

theoretical framework to address factors such as personal need and technology 

complexity as associated with the adoption and non-adoption of a technology. Second, 

prior research on the adoption of technology in general by educators may provide insights 

on the drivers and barriers specific to faculty virtual world adoption that need to be 

addressed in the intervention. Third, as part of the current study, three exploratory mixed 

methods studies were conducted that specifically explored faculty adoption of virtual 

worlds resulting in  relevant factors and perceptions that can be addressed in a 

professional development intervention. Fourth, current research on professional 

development may provide guidance on the structure of a successful intervention such as 

recommending time spacing of the sessions. In summary, this literature review section 

will review research on technology adoption models, technology adoption research, 

faculty adoption of virtual worlds, and professional development. Lastly, based on this 

literature, a discussion of my conceptual framework for the current study closes this 

chapter. 
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Technology Adoption Models 

Many adoption models, frameworks, and theories exist to explain the technology 

adoption process and influential factors (Baltaci-Goktalay & Ocak; 2006; Straub, 2009; 

Venkatesh et al., 2003). These adoption models can provide insight to the nature of the 

content for an effective professional development intervention that promotes faculty 

adoption of virtual worlds as a learning environment. This section briefly describes the 

Concerns-Based Adoption Model (CBAM) and the Individualized Inventory for 

Integrating Instructional Innovations (i5) since both target teacher and faculty adoption of 

new learning technologies. The Unified Theory of Acceptance and Use of Technology 

(UTAUT) model is then reviewed as a robust general technology adoption model. This 

discussion leads into the Technology Acceptance Model (TAM) as this model was 

included in the development of the UTAUT model and has been explicitly applied to the 

adoption of virtual worlds; hence significantly important to this study. Lastly, the 

innovation decision process, a component to the innovation diffusion process, is 

discussed as it describes general technology adoption by an individual. 

Concerns-Based Adoption Model. CBAM identifies seven stages of concerns 

for teachers when a new technology is adopted in their practice: (1) teachers’ awareness 

of the innovation; (2) teachers become interested, collecting information on the 

innovation; (3) teachers become concerned about how this new innovation will impact 

them; (4) teachers examine what tasks are involved in implementation; (5) teachers 

examine the impact to students by using the innovation; (6) teachers reach out to peers 

during implementation; and (7) teachers reconsider the benefits and other possible 
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alternatives (Hall & Loucks, 1978; Horsley & Loucks-Horsley, 1998). Although 

originally developed for K12 teachers, CBAM may provide some useful insights for this 

study because it was developed for teacher adoption of technology, not student. However, 

it is cautioned that K12 teacher environment may be significantly different from that of 

faculty; K12 technology adoption may be a policy-driven, potentially mandatory event in 

comparison to faculty. As such, CBAM was used only for adoption process insights since 

it was determined to be subsumed by Roger’s (2003) diffusion of innovation. 

Individualized Inventory for Integrating Instructional Innovations. The i5 

was developed as a teacher readiness guide to adopt new technologies (Groff & Mouza, 

2008). Teachers use the guide to identify weak areas that need addressing for successful 

adoption of an innovation for their courses. The framework identifies six factors that 

influence the adoption of an innovation; four were considered controllable by teachers 

while two are not. The two factors outside teacher control are: (1) research and policy 

which addresses what the research indicates about the technology and what policies exist 

to promote the technology; and (2) the barriers due to the technology itself such as 

hardware requirements. The remaining four factors considered teacher controllable were: 

(3) the context of the school environment including administrative support; (4) the 

teacher’s abilities such as in technology usage and pedagogical implementation; (5) the 

distance between the innovation and current practices; and (6) the student’s readiness to 

use a new innovation. Similar to CBAM, the i5 factors were only used for insights and 

considered subsumed by Roger’s (2003) diffusion of innovations.   
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Unified Theory of Acceptance and Use of Technology. Venkatesh et al.  (2003) 

examined eight existing models that capture the nature of user acceptance of technology. 

Each model was based on various theories, including reasoned action, technology 

acceptance, motivational, planned behavior, personal computer utilization, innovation 

diffusion, and social cognitive theory. The researchers posit that a unified theory that 

encompasses the significant and persistent constructs from these models may better 

explain the nature of user acceptance, specifically through usage as the dependent 

variable. A Unified Theory of Acceptance and Use of Technology (UTAUT) was 

formulated based on these persistent model constructs.  A six-month long longitudinal 

field study was conducted using four different types of organizations (entertainment, 

telecomm, banking, and public administration) that introduced a new technology.  

Employees were surveyed using a seven-point Likert-type scale just post-training, one 

month after technology implementation, and again three months after technology 

implementation. For the banking and public administration groups, the technology was 

mandated while for the others, it was voluntary. Analysis was conducted using the eight 

original models as well as UTAUT to empirically compare model performance.  Of the 

eight models, the highest variance in user intentions explained by one model was 53% 

while UTAUT explained 70%, indicating UTAUT as a better explanatory model.   

As indicated in Figure 1, UTAUT indicates three direct determinants of 

behavioral intention to use a technology exist (performance expectancy, effort 

expectancy, and social influence). Performance expectancy deals with how much the user 

believes the system will provide gains in job performance.  Effort expectancy deals with  
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Figure 1. Component relationships in the Unified Theory of Acceptance and Use of Technology 
(UTAUT) model. Adapted from “User Acceptance of Information Technology: Toward a Unified 
View,” by V. Venkatesh, M. Morris, G. Davis, and F. Davis, 2003, MIS Quarterly, 27, p. 447. 
Copyright © 2003, Regents of the University of Minnesota. Used with permission.  
 
 
 
how easy the system is to use.  Social influence deals with how much the user believes 

that important people think the new system should be used. These three determinants 

directly determine behavioral intention. In turn, behavioral intention and facilitating 

conditions directly determine actual usage. Facilitating conditions deals with how much 

the user believes the organization and system infrastructure support the new technology. 

Additionally, UTAUT identifies four significant moderators (gender, age, experience, 

and voluntariness of use). The moderating factor voluntariness deals with whether the 

technology is mandatory or voluntary usage. This factor was found to be important in that 

the collected data had to be analyzed in two separate groups because mandatory and 

voluntary implementation significantly altered the results, with social influence being 
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most affected although the effect diminished with time. Social influence deals with how 

much the user believes that important people think that the new system should be used 

and how adoption might improve their perceived image. The researchers also noted the 

moderating influence of age and gender on social influence. Computer anxiety, 

[computer] self-efficacy, and attitude toward using technology did not directly affect 

behavioral intention and were overshadowed by the other four direct determinants. 

Hence, these variables were dropped from the UTAUT model.  

The UTAUT study focused on new technology in the workforce and not in a 

learning environment (Venkatesh et al., 2003). The technologies dealt with analyzing 

business portfolio accounts, using an organizational bookkeeping system, meeting online 

in lieu of face-to-face, and using a database to access information. These technologies 

perform pre-defined tasks that enhance job performance from a business perspective. As 

such, some survey items associated with UTAUT are about productivity and 

organizational norms: Using the system increases my productivity; If I use the system, I 

will increase my chance of getting a raise; and I could complete a job or task using the 

system, if I had a lot of time to complete the job for which the software was provided 

(Venkatesh et al., 2003). Virtual worlds as a learning environment are not pre-defined, 

pre-packaged, commercially available off-the-shelf products intended to increase faculty 

productivity. A virtual world is a technology that faculty customize to their course 

requirements and learning objectives for the benefit of their students; personal faculty 

rewards are of low interest (Bowers, Ragas, & Neely, 2009; Roberts, Kelly, & Medlin, 

2007). Other survey items may be feasible for faculty adoption of virtual worlds, 
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especially if one considers the original technology adoption models before unification in 

UTAUT as discussed in the next sub-section. 

Technology Acceptance Model. The widely recognized TAM is one of the 

models incorporated into UTAUT. TAM was adapted from the theory of reasoned actions 

and contextualized to represent user acceptance of information systems (Davis et al., 

1989). TAM posits that perceived ease of use and perceived usefulness are primary 

determinants in the user’s behavioral intention to use a technology (Davis et al., 1989). 

Perceived ease of use is the degree to which the participant anticipates the system to be 

free from effort while perceived usefulness is the extent to which the participant 

perceives the new system will improve their job performance within an organization 

(Davis, 1989). Further, attitude towards using the system mediates the effect of perceived 

ease of use, and in part perceived usefulness, on the participant’s behavioral intention to 

use the new system as indicated in Figure 2.  

 
 

 

Figure 2. Components in the original technology adoption model. From “User Acceptance of 
Computer Technology: A Comparison of Two Theoretical Models,” by F. D. Davis, R. P. Bagozzi, 
and P. R. Warshaw, 1989, Management Science, 35, p. 985. Copyright 1989 by INFORMS. 
Reprinted with permission. 
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In support of this model, Davis et al. (1989) developed two scales to measure the 

TAM constructs of perceived usefulness and perceived ease of use through a rigorous 

approach involving external survey item review, pilot testing, and factorial analysis to 

confirm variable independence. A follow-up study effectively reduced the number of 

survey items per scale. The final scales each consisted of six items using a seven-point 

Likert-type scale. Their study results not only indicated the scales had high internal 

consistency as evidenced by high Cronbach alpha values, but also that perceived 

usefulness had a stronger correlation with intention to use an information systems 

technology than did perceived ease of use. The latter finding implies that usefulness is an 

important determinant of technology adoption and usage. 

While UTAUT provides a more robust understanding of technology adoption in 

general, it does not explicitly account for all possible antecedents. As noted previously, 

computer anxiety and computer self-efficacy were dropped from UTAUT since they were 

not direct determinants of behavioral intention (Venkatesh et al., 2003) but perhaps they 

should still be explored in the context of using virtual worlds as opposed to a new 

software application, system, or other technology.  

Furthermore, the element of time as expressed by user experience may affect 

some adoption constructs (Sun & Jeyaraj, 2013; Venkatesh, 2000). Venkatesh (2000) 

noted that prior to using a new computer system, individuals will first “anchor” their 

perceived ease of use of the system to their beliefs regarding computers and computer 

use. Individuals will then “adjust” their perceived ease of use with increasing experience 

with the system. As indicated in Figure 3, the adoption model for this study included the 
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anchors computer self-efficacy (internal control); perceptions of external control 

(facilitating conditions); computer anxiety (emotion); and computer playfulness (intrinsic 

motivation). Anchors reflect personal past experiences while adjustments are made to 

their perceived ease of use based on additional firsthand experiences with the system. 

Adjustments were measured through perceived enjoyment to using the system and 

objective usability which was a measured ratio of participant time spent to expert time 

spent on the same task (Venkatesh, 2000). 

 
 

 

Figure 3. Component path coefficients for the pooled data set for the measurements taken just 
after initial training and after three months of using the system. Adapted with permission from 
Venkatesh, “Determinants of Perceived Ease of Use: Integrating Control, Intrinsic Motivation, and 
Emotion into the Technology Acceptance Model,” Information Systems Research, 11, 4, 
December, 2000, p. 357. Copyright 2000 the Institute for Operations Research and the 
Management Sciences, 5521 Research Park Drive, Suite 200, Catonsville, Maryland 21228 USA. 
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This model was applied to three different business environments each adopting 

new information system software: a help desk for an electronic store, a property 

management system for a real estate agency, and a payroll system for a financial services 

company. User reactions were measured using multiple, seven-point Likert-type scales 

and one ten-point scale for computer self-efficacy. The scales were adapted from prior 

research and were pre-tested with college students followed by a focus group of business 

professionals. Measurements were taken at three different times: just after initial training, 

after one month of use, and after three months of use. The results were pooled together 

per time period and statistically validated as an acceptable approach. The results 

indicated that the anchor variables controlled perceived ease of use just after initial 

training but after three months of using the system, the adjustment variables played a 

significant role in explaining perceived ease of use. Additionally, all measured variables 

explained 40% of variance in perceived ease of use just after initial training but after 

three months of use, the variables explained 60% of the variance. However, perceptions 

of external control (facilitating conditions) and computer self-efficacy (beliefs about 

computer ability in general) were the controlling antecedents to perceived ease of use 

regardless of when the measurements were taken, i.e., just after training, after one month 

of use, and after three months of use. Computer anxiety was a significant antecedent 

albeit objective usability was slightly stronger (path coefficient = -.25 versus path 

coefficient = .28). Interestingly, computer playfulness, that is, how they would 

characterize their computer usage such as playful and creative amongst other descriptors, 

became a non-significant contributor to perceived ease of use over time. It makes one 
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wonder if these descriptors are quashed as a result of purposeful interaction, i.e., task-

directed usage with a new system as opposed to undirected use of a computer system, i.e., 

exploratory usage. Venkatesh recommends that effort be put into understanding 

constructs that relate to individual differences that can improve user acceptance rather 

than emphasizing perceptions about the system and system characteristics.  

While external controls may be a factor outside the control of a faculty 

professional development intervention for adopting virtual worlds, the intervention may 

be able to modify personal self-efficacy, anxiety, and enjoyment, and objective usability. 

However, it should be recognized that computer self-efficacy refers to an individual’s 

judgment of their ability in general to use computer applications across multiple domains 

(Marakas, Yi, & Johnson, 1998). Given that self-efficacy is context specific (Bandura, 

1986), it may be more informative to contextualize computer self-efficacy to virtual 

world self-efficacy.  

As for virtual worlds as the technology, two independent studies explored user 

acceptance of Second Life as a learning environment based on TAM. In one study, 

computer playfulness, computer self-efficacy, and computer anxiety were evaluated using 

a seven-point Likert-type scale as antecedents to perceived ease of use while the other 

study measured community, attitude towards technology, social norms, and anxiety as 

antecedents to perceived usefulness based on a five-point Likert scale. Their research 

models with resulting path coefficients are shown in Figures 4 and 5. 
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Figure 4. Component path coefficients for the Technology Acceptance Model (TAM) with 
antecedents to perceived usefulness for current users of Second Life after a factor analysis. From 
“User Acceptance of Virtual Worlds,” by M. Fetscherin and C. Lattemann, 2008, Journal of 
Electronic Commerce Research, 9, p. 239. Copyright 2008 by Journal of Electronic Commerce 
Research. Adapted with permission.  
 
 
 

 

Figure 5. Component path coefficients for the Technology Acceptance Model (TAM) with 
antecedents to perceived ease of use (based on Venkatesh, 2000) for management information 
students adopting Second Life as a learning environment. From “Intentions to Use Virtual Worlds 
for Education,” by J. Shen and L. B. Eder, 2009, Journal of Information Systems Education, 20, p. 
230. Copyright 2009 by the Journal of Information Systems Education. Adapted with permission.  
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Both studies indicate that perceived ease of use has low or non-significant effect 

on behavioral intention to use, meaning, the other determinant, perceived usefulness, 

contributes more to the behavioral intention to use Second Life in their study context. 

Additionally, both studies found computer anxiety (apprehension in using technology) 

was non-significant to perceived usefulness or perceived ease of use. However, it should 

be noted that the Fetscherin and Lattemann (2008) study used a sample of current Second 

Life users while the Shen and Eder (2009) study used undergraduate students in an e-

commerce class and a management information systems class. Hence, the non-

significance of anxiety could possibly be explained by their sample population as either 

experienced Second Life users or technology savvy students. Regardless, neither study 

were faculty specific. Additionally, the Shen and Eder study used survey items about 

anxiety in using computers, not a virtual world; for example one survey item was: 

Computers do not scare me at all. Conversely, Fetscherin and Lattemann explored 

anxiety about using Second Life specifically and not about computers in general. For 

Shen and Eder (2009), perceived usefulness was usefulness to students and relied on 

survey items addressing improving student productiveness and effectiveness in learning 

course content. For Fetscherin and Lattemann (2008), perceived usefulness was for 

general Second Life users and addressed finding people and buying goods but also 

improving collaboration, cooperation, and communication. Through an exploratory factor 

analysis, these latter three survey items clustered to create the antecedent community. 

Faculty may find the antecedent community influential when considering a virtual world 

as a learning environment. 
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Similar to Fetscherin and Lattemann (2008), Verhagen, Feldberg, van den Hooff, 

Meents, and Merikivi (2012) examined behavioral intention to using Second Life in 

general. In their model, four specific virtual world characteristics were used as 

antecedents to the determinants perceived usefulness and entertainment value which in 

turn predicted attitude to using virtual worlds (see Figure 6). The model antecedents and 

determinants appear to address personal motives, as opposed to business or 

organizational needs. For example, the antecedent economic value relates to the potential 

profit and ability to make a “good buy.” Scales from prior research were contextualized 

to virtual worlds and pre-tested for wording and interpretability. A seven-point Likert-

type scale was used to measure each construct. Surveying Dutch registered Second Life 

users (n = 846), the results  indicated that extrinsic motivation (as measured by perceived 

usefulness) and intrinsic motivation (as measured by entertainment value) accounted for 

39% of the variability in their attitude towards using virtual worlds for personal reasons. 

Many of the antecedents in their study are not strongly applicable to this study on faculty 

adoption, i.e., economic value, escapism, visual attractiveness, and entertainment value 

may not be strong predictors of faculty adoption of virtual worlds as a learning 

environment.  
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Figure 6. Component path coefficients for antecedents and motivational constructs to using virtual 
worlds by current Second Life users. From “Understanding users’ motivations to engage in virtual 
worlds: A multipurpose model and empirical testing,” by T. Verhagen, F. Feldberg, B. van den 
Hooff, S. Meents, and J. Meridivi, 2012, Computers in Human Behavior, 28, p. 491. Copyright by 
Elsevier Limited. Adapted with permission. 
 
 
 

In another study, Yi and Hwang (2003) also examined motivation by investigating 

self-efficacy, enjoyment, and learning goal orientation as possible motivational variables 

affecting the behavioral intention and actual use of a learning management system, i.e., 

Blackboard, by students in an introductory information systems course (n = 109). 

Adopting scales from prior research, Yi and Hwang contextualized their survey items to 

Blackboard activities, e.g., one application self-efficacy survey item was: I believe I have 

the ability to send e-mail using the Blackboard system. Yi and Hwang did this because 

Agarwal, Sambamurthy, and Stair (2000) had found that in the case of application 

specific self-efficacy it correlated more with perceived ease of use than general computer 

self-efficacy. Yi and Hwang used an 11-point Likert-type scale for all survey items. Yi 
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and Hwang found that application-specific self-efficacy was a direct determinant of 

actual technology use as opposed to simply their behavioral intention to use the 

technology, as indicated in Figure 7. Furthermore, as enjoyment increased so did 

perceived ease of use and application specific self-efficacy. Additionally, a mastery 

learning goal orientation was found to positively influence application-specific self-

efficacy, implying that a faculty professional development intervention needs to instill 

mastery learning goals for the faculty participants. 

 
 

 

Figure 7. Component path coefficients to the Technology Acceptance Model (TAM) with 
antecedents of application specific self-efficacy, enjoyment, and learning goal orientation for 
students to use a learning management system. From “Predicting the Use of Web-Based 
Information Systems: Self-Efficacy, Enjoyment, Learning Goal Orientation, and the Technology 
Acceptance Model,” by M. Y. Yi and Y. Hwang, 2003, International Journal of Human-Computer 
Studies, 59, p. 442. Copyright by Elsevier Limited. Adapted with permission.  
 
 
 

Hua and Haughton (2009) sought to develop a new technology adoption model 

for virtual worlds based on the original TAM, Rogers’ theory on diffusion of innovations, 

and, unlike this study, flow theory as introduced by Csikszentmihalyi in 1991. According 
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to them, flow theory posits that when individuals become so engaged with their current 

activities and derive such pleasure that they tend to lose track of time and interest in other 

activities and could be a useful measure for technology adoption of virtual worlds.  

Eight constructs were adapted from prior studies that had investigated TAM, 

diffusion of innovation, or flow theory. The constructs were contextualized to virtual 

worlds and were measured using an 11-point Likert-type scale. All survey items were 

statements except for those measuring flow experience. Here, three questions were asked 

that sought responses about virtual worlds as well as online games and general Internet 

usage. For example, one question was: to what extent have you ever experienced flow 

when surfing the Internet? It is unclear how an 11-point Likert-type scale would be used 

to answer the question; scale anchors were not defined. The researchers surveyed 

undergraduates at a Chinese university (n = 108). All participants were given a definition 

and an example of a virtual world to ensure they understood the survey items. Of the 

seven path relationships examined, only three were significant, as shown in Figure 8. 

Given the non-significance of the results, the researchers suggest more research be 

accomplished to further explore the applicability of current theory to the adoption of 

virtual worlds. Social influence significantly impacted behavioral intention to use a 

virtual world. Social influence addressed the impact of friends and peers on the 

participant’s adoption of virtual worlds. The construct may not be as significant in the 

case of students being directed to use a virtual world as part of their learning. However, 

one could argue that this social construct may become significant for faculty if they are at 

the end of the innovation diffusion, i.e., they are the laggards who are finally considering 
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adoption of a ubiquitous technology. Further analysis revealed significant correlations (p 

< .05) existed between compatibility and perceived ease of use (r = .94); perceived 

usefulness and perceived enjoyment (r = .68); and perceived enjoyment with flow 

experience (r = .28). Of these variables, only perceived usefulness had a significant 

impact on attitude toward using, meaning, perceived enjoyment in using virtual worlds 

may be significant to improving perceived usefulness and hence attitude toward using 

virtual worlds.  

 
 

 

Figure 8. Component path coefficients to the Hua and Haughton’s proposed virtual world 
adoption model based on TAM, diffusion of innovations, and flow theory. From “Virtual Worlds 
Adoption: A Research Framework and Empirical Study,” by G. Hua and D. Haughton, 2009, 
Online Information Review, 33, p. 897. Copyright 2009 by Emerald Group Publishing Limited. 
Adapted with permission. 
 
 
 

Chow, Herold, Choo, and Chan (2012) also investigated the behavioral intention 

of undergraduate nursing students to learn a medical procedure within Second Life as the 

virtual world learning environment. Students were first oriented to using Second Life and 

then attended workshops on learning a medical procedure in an interactive, Second Life 



 

46 
 

simulation. At the end of the workshops, students completed a survey (n = 206) 

addressing their computer self-efficacy, perceived usefulness, perceived ease of use, and 

behavioral intention to use the Second Life activity again for learning the medical 

procedure (see Figure 9). All survey items were adapted from prior studies (not 

necessarily complete scales) and contextualized to their study albeit some items only 

retained the “spirit” of the item by only retaining the original item verb. However, a 

confirmation factor analysis was conducted with the collected data to determine there 

were in fact adequate scale reliability, convergent validity, and discriminant validity. A 

seven-point Likert-type scale was employed. The three computer self-efficacy items 

focused on computers and computer software in general; the four perceived usefulness 

items focused on useful to their learning the procedure in Second Life; and the perceived 

ease of use specifically addressed using the medical procedure activity in Second Life. In 

terms of their model, perceived ease of use had the strongest total effect on behavioral 

intention to use, followed by perceived usefulness and then computer self-efficacy. 

Additionally, perceived ease of use also had the strongest direct effect on perceived 

usefulness and on behavioral intention to use. In terms of the descriptive statistics on the 

measurement responses, students agreed they were computer self-efficacious and agreed 

the Second Life nursing simulation was useful but they were only neutral about their 

perceived ease of use. The lower scores on perceived ease of use, combined with its 

strong direct effect on behavioral intention to use, indicated the need for additional 

instructional supports when using the medical procedure simulation in Second Life. The 
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researchers also suggested using beliefs elicitation methods to provide data to better adapt 

TAM to a specific context and audience.  

 
 

 

Figure 9. Component path coefficients of TAM for undergraduate nursing students and their 
behavioral intention to continue to learn a medical procedure using a Second Life simulation. 
From “Extending the Technology Acceptance Model to Explore the Intention to Use Second Life 
for Enhancing Healthcare Education,” by M. Chow, D. Herold, T. Choo, and K. Chan, 2012, 
Computers & Education, 59, p. 1140. Copyright  2012 by Elsevier Publishing Limited. Adapted 
with permission. 
 
 
 

This notion of contextualizing TAM variables to specific conditions was also 

recognized by King and He (2006). In their meta-analysis of 88 TAM studies, they found 

that experience level, user type, and usage type were moderators of predicting behavioral 

intention to use a technology. Experience level was found significant in several studies 

but could not be further investigated as not all studies measured this variable. Studies 

were also classified by user type: student, general user, and professional. General users 

and professionals had different results while students were not exactly like either of those 

participant types. Similarly, usage type was classified in each study as job-related, office, 

general (such as email), and Internet and e-commerce. The Internet and e-commerce 
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results differed from the other usages. So knowing who the user is and what their usage 

needs are will affect the TAM variable relationships. This seems to imply that student 

and faculty behavioral intention will be different given their different usage needs; the 

student is focused on using the learning environment while faculty is focused on creating 

the learning environment. 

In summary, UTAUT and the various TAM-based models provide a plethora of 

antecedents and direct determinants on predicting behavioral intention to use technology. 

The original TAM was developed for information systems to describe individual 

performance, such as employee productivity. Since then many additional factors have 

been added and explored for potential correlations and path relationships (see Benbasat & 

Barki, 2007). As was shown, others have created new models that subsumed TAM to 

better explain behavioral intention to use a technology. Some studies used virtual worlds 

as the technology but explored perceptions from students and general users. No study 

addressed faculty adoption of technology as a means to improve student learning, let 

alone adoption of a virtual world as a learning environment. As such, some survey items 

from these models will not likely apply to faculty adoption of virtual worlds as a learning 

environment. Other survey items may be contextualized for purposes of this study, and 

some may actually be used directly. Regardless, contextualizing the antecedents and 

determinants to faculty adoption of virtual worlds as a learning environment is significant 

to understanding the adoption process. Additionally, it should be noted that only two 

studies of those presented addressed actual usage of a technology, as opposed to simply 

having intention to use the technology. The variables, facilitating conditions (see 
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Venkatesh et al., 2003), and application-specific self-efficacy (see Yi & Hwang, 2003), 

were the only variables that were found to directly affect actual use behavior, meaning 

these could have stronger impact on actual usage. 

Innovation Decision Process. Another adoption model that may provide further 

understanding to faculty adoption of virtual worlds, and may actually subsume TAM and 

UTAUT, is Rogers’ (2003) diffusion of innovations. Rogers (2003) developed a widely 

recognized theory on the diffusion of innovations. While the aforementioned adoption 

models and one framework were developed for computer technology innovations, Rogers 

(2003) “argued” in his 1957 dissertation that diffusion was a general “process” 

independent of the type of innovation, the adopters, location, or culture. Amongst his 

many examples, he notes how the diffusion of the concept of boiling drinking water to a 

foreign village was not adopted because it was against the beliefs and practices of the 

villagers; boiled water was only for sick villagers. So Rogers maintains his theory is 

applicable to all situations that introduce a new idea, practice, or object, whether boiling 

drinking water or implementing new technology.  

Rogers (2003) defines diffusion as the process by which an innovation is 

communicated across certain channels over time among the members of a community, 

i.e., a social system. This definition conveys his four elements that effect diffusion: the 

innovation itself, communication channels, time, and the social system (i.e., the group 

associated with the innovation). He folds these elements into a five-stage, innovation-

decision process model that addresses the individual’s decision process that follows these 

five steps: (1) the knowledge stage where the adopter is introduced to the innovation; (2) 
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the persuasion stage where the adopter forms an opinion of the innovation; (3) the 

decision stage where the adopter performs activities to decide acceptance or not; (4) the 

implementation stage where the adopter uses the innovation; and (5) the confirmation 

stage where the adopter decides to keep or discard the innovation. 

With regards to Rogers’ four elements, the communication element is found in all 

stages of the process model whether it’s used for initial knowledge gathering or peer-to-

peer collaboration. Although the innovation element is represented in each of the stages, 

it’s the persuasion stage that targets the perceived attributes of the innovation, that is, the 

relative advantage it offers over existing practices; its compatibility with existing values, 

beliefs, needs, and past experiences; its complexity to understand and implement; its 

availability for trialability to experiment and practice; and its availability to be observed 

(termed observability). Depending on the type of adopter, these attributes will have 

varying levels of influence, for example early adopters seek trialability more so than later 

adopters. The social system element represents all people associated with the innovation 

as a solution to a common problem. It accounts for the system structure, their beliefs, the 

opinion leaders, and the change agents. The time element refers to three timelines: (1) the 

time it takes for an individual to confirm his or her decision to adopt or not adopt an 

innovation; (2) the time when an individual begins the innovation as related to the rest of 

the community; and (3) the time it takes the entire community to adopt or not adopt 

otherwise known as the rate of adoption. The community’s rate of adoption depends on 

the perceived attributes of the innovation, the decision-maker (i.e., individual, collective, 
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or authority), the degree of mass communication, the nature of the community (e.g., 

interconnectedness), and the impact of a change agent. 

The individual may begin the innovation-decision process when the individual is 

“open” to the technology, whether or not it aligns with their beliefs and attitudes at the 

moment.  The individual does not have to have a specific need; it could be that the 

innovation offers a new way to accomplish what they are already doing by some other 

means. Additionally, the innovation-decision process is the same for all, but the time at 

which they begin the process during the overall community’s adoption may vary 

depending on the characteristics of the individual: (1) innovators are venturesome and 

constitute the first 2.5% of the users; (2) early adopters are respected by their peers, 

commonly considered as a resource for opinions, and constitute 13.5% of the users; (3) 

early majority may pensively deliberate before adopting and constitute 34% of the users; 

(4) late majority are skeptical, potentially under external pressures to adopt, and 

constitute 34% of the users; and laggards are traditionalists, have low connectedness to 

the community, and constitute 16% of the users. Using these categories, Rogers (2003) 

further identifies adopter characteristics based on socioeconomic status, communication 

channels, and personality traits.  

In summary of this section on technology adoption models, the CBAM addresses 

the process of technology adoption while the i5 framework focuses on the factors 

influencing innovation adoption; both models represent teacher and faculty perspectives. 

Alternatively, UTUAT addresses the adoption of technology in organizational 

environments, and found that voluntariness and mandatory adoption had different social 
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implications; faculty adoption of virtual worlds would likely be a voluntary process. 

TAM was used to investigate various antecedents and determinants to behavioral 

outcomes in the adoption of technology, and in some cases virtual worlds. However, the 

TAM studies addressed a student or general user perspective, not faculty. Additionally 

many different variables were measured as summarized in Table 2. Several antecedent 

constructs such as computer anxiety and self-efficacy are believed applicable to this study 

but will need to be contextualized to virtual worlds and faculty usage. Rogers’ (2003) 

diffusion of innovation theory envelops a much more inclusive model in that Rogers 

posits the model is independent of the type of innovation whether it be boiling water for 

health reasons or adopting technology. The model addresses both the process and the 

factors as well as describes the factors that influence the adoption timeline. Several of 

Rogers’ constructs are seemingly related to TAM variables; relative advantage is similar 

to perceived usefulness and complexity is inversely similar to perceived ease of use 

(Moore & Benbasat, 1991; Venkatesh et al., 2003).  

These models and theories (CBAM, UTUAT, TAM, and innovation decision 

process) were developed before virtual worlds became widely known through 

popularization of Second Life; only the i5 framework came after the usage of virtual 

worlds. While the process and factors may possibly remain the same in the adoption of 

virtual worlds as indicated by these models and theories, how they are specifically 

manifested may be different from other technologies as was implied by Hua and 

Haughton (2009). The unique affordances of virtual worlds and their complexity, 



 

 
 

53

Table 2 

TAM Studies Summarized  

Author (date)  Participants  Technology  Measured Constructs 

Davis, Bagozzi, & Warshaw (1989)  Graduate 
Students 

 Word Processing  Attitudes, social norms, usefulness, ease of use, 
behavioral intention 

Venkatesh (2000)  Employees  Information 
Software 

 Perceived voluntariness, perceived enjoyment, 
computer playfulness, computer anxiety, perceptions of 
internal control (computer self-efficacy), perceived ease 
of use, perceived usefulness, behavioral intention to use 

Venkatesh, Morris, Davis, & Davis 
(2003) 

 Employees  Information 
Software 

 Multiple but final model recommends: performance 
expectancy, effort expectancy, social influence, 
facilitating conditions, and behavioral intention to use 
the system 

Yi & Hwang (2003)  Students  Blackboard  Enjoyment, learning goal orientation, application specific 
self-efficacy, usefulness, ease of use, behavioral 
intention, use 

Hua & Haughton (2009)  Students  Virtual Worlds  Compatibility, perceived ease of use, perceived 
usefulness, perceived enjoyment, flow experience, 
social influence, attitude toward using, usage intention 

Fetsherin & Lattemann (2008)  General users of 
Second Life 

 Second Life  Attitude towards technology, social norms, anxiety, 
performance expectancy, community, perceived 
usefulness, perceived ease of use, behavioral intention 
to use, general social-demographic 

Verhagen, Feldberg, van den Hooff, 
Meents, & Merikivi (2012) 

 General users of 
Second Life 

 Second Life  Economic value, perceived ease of use, escapism, 
visual attractiveness, entertainment value, perceived 
usefulness, attitude toward using 

Shen & Eder (2009)  Students using 
Second Life 

 Second Life  Computer playfulness, computer self-efficacy, computer 
anxiety, perceived usefulness, perceived ease of use, 
behavioral intention 

Chow, Herold, Choo, & Chan (2012)  Students using 
Second Life 

 Second Life  Computer self-efficacy, perceived usefulness, perceived 
ease of use, behavioral intention to use 
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combined with relatively limited research, may have yet to reveal other factors or 

magnify the impact of existing, identified factors. This reinforces the need to specifically 

capture the process and factors influencing faculty who have already adopted virtual 

worlds as well as those who have made an informed decision to not adopt virtual worlds. 

Additionally, while these theories serve to explain technology adoption, they do not 

address how to promote and improve the adoption of such technology. With this 

understanding of the models and theories associated with adoption of technology, some 

applied directly to virtual worlds, the next sub-section explores teacher and faculty 

perceptions and adoption of technology, in some cases specifically virtual worlds. 

Instructor Adoption of Technology  

Limited research was found on faculty adoption of virtual worlds as a learning 

environment, the focus of this study. As such, the first study presented in this sub-section 

is a study on educators’ perceptions of using games and simulations in formal education, 

albeit through the use of technologies that support 3D environments such as Xbox and 

Wii.  The next three articles explore K12 teacher issues and concerns about using virtual 

worlds. Although not faculty, the results may provide insights to faculty issues and 

concerns. The next examines design college faculty perceptions of virtual worlds which 

may also provide insights on faculty perceived issues and concerns. Next, faculty 

adoption of technology in general is explored but is limited to participants considered to 

be mainstream faculty, i.e., not early adopters. This study may provide insights on 

perceived barriers and motivations that could also be present in faculty who may be 

apprehensive in using virtual worlds as a learning environment. Along this same thread of 
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understanding perceived barriers by predominantly faculty educators, the next study 

compares virtual world perceptions between experienced users and non-users of virtual 

worlds. The last two studies explore factors influential to faculty adoption of technology 

in general and specifically Second Life as a learning environment; similar surveys were 

used that provide a good cross-study examination.  

Before reviewing the research studies, it may be of interest to appreciate the lack 

of research on faculty adoption of virtual worlds, as also noted by Wood (2011). Using 

the keywords faculty and adoption and “virtual world”, searching in “all text”, in all 

databases within EBSCO on October 30, 2012, 3,188 articles were found. The first article 

was a 2011 dissertation on the topic; the second a book about implementing virtual 

worlds as a learning environment (one chapter may be applicable to this study); and the 

third an article about design and psychological ownership in virtual worlds (not 

applicable). The next seven were about virtual environments, not 3D virtual worlds. The 

next 50 appeared to be a combination of both virtual world research and virtual 

environment research, but none on faculty adoption. To help narrow the responses, the 

same keywords were used but now only as found in the abstract. One article was found 

and it was the same as the first article in the initial search, a dissertation. Next, replacing 

faculty with higher education, the same single article (dissertation) was found. Repeating 

this process for all databases in APAPsych only found the one same dissertation. 

Replacing “virtual world” with “technology” resulted in 54 articles of which 25 were 

dissertations about technology in general; none on virtual worlds. Searching Science 

Direct with higher education and adoption and technology, returned 4,013 articles of 
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which in the first 50, none addressed virtual worlds as the technology. Again searching 

Science Direct but using “virtual world” plus faculty yielded 831 articles of which within 

the first 150 articles listed, none was about faculty adoption, mostly about virtual world 

research, and after about 100 articles the results digressed to simply virtual or faculty. 

Google scholar did not provide any relevant articles using the same keywords although 

several articles on virtual worlds were found. Except for the two dissertations, the 

following articles were identified by reviewing the reference lists of over 250 articles, 

predominantly journal articles that I have collected in the past three years of research on 

virtual worlds. 

Justice (2012) explored educators’ perceived barriers to using games and 

simulations in formal educational settings across all grade levels, i.e., elementary, 

secondary, university, and adult high school. Games were defined as involving 

competitive interactions while game and simulation use in education was defined as any 

game or simulation intended to teach curriculum content. Most examples focused on 

those delivered via Xbox or Wii or something developed electronically by the educator. 

While these games and simulations are not necessarily 3D, avatar-based (albeit Xbox and 

Wii games may very well be 3D, avatar-based), the study can provide insight to 

perceived barriers associated with an innovative technology. Based on educator 

interviews (n = 20), current literature on the use of educational games and simulations, 

and Rogers’ (2003) diffusion of innovations, Justice developed an instrument to measure 

educators perceptions of barriers associated with using games and simulations in formal 

education. Using a rigorous survey development and review process, the survey consisted 
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of demographic questions and 32 barriers to be ranked on five-point Likert scale (0 = not 

a barrier, 2 = somewhat a barrier, 4 = definite barrier, and additionally, the option to 

select don’t know). Since the questions were not mandatory, the response rate varied by 

question. Of the 264 who answered the grade level taught, only 18.6% taught at the 

university level; somewhat low relative to the purpose of my current study on faculty but 

still considered informative.  

In examining the survey item results, Justice (2012) concluded that teachers and 

students are motivated to use games and simulations regardless of perceived barriers. 

Furthermore, the barriers that were ranked high on the survey were related to the 

affordances of the technology itself such as tracking student abilities or customization. 

The follow-on exploratory factor analysis (n = 184 complete surveys) revealed seven 

factors based on the 32 survey items, i.e., barriers. It appears no survey items were 

removed during the factor analysis but the reported component loadings indicated high 

values and clear distinction amongst components (for the most part; the lower the loading 

value, the smaller the numerical distinction between factors). The seven factors were: (1) 

issues with negative potential student outcomes that addresses the effect games and 

simulations could have on a student, e.g., cause student aggression and addiction; (2) 

technology issues that are specifically related to the technology itself such as cost and 

accessibility outside of school; (3) issues specific to games and simulations relating to the 

general nature of games and simulations such as inability to customize and track student 

progress; (4) teacher issues, i.e., concerns that teachers face such as lack of existing 

lesson plans or alignment with state standards; (5) issues with games and simulations in 
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education, i.e., using them educationally, e.g., the negative connotation of using a game 

in education; (6) student issues such as a lack of motivation to using games and 

simulations; and (7) incorporation issues which deal with integration into the classroom 

such as class periods are to short or class size is too large. 

While these seven factors represent “themes” derived from the exploratory factor 

analysis of 32 survey items, it may be more important for my purposes to examine which 

items were considered not a barrier and those that were a definite barrier. To do this, I 

took the average response value for each survey item and translated it to a z-score. Z-

scores were used since the average response value all 32 items was 1.59 (i.e., not the 

scale midpoint of 2.0), meaning the response data were skewed to not a barrier; 

translating the responses to z-scores provides for a natural midpoint at zero. No survey 

items had a z-score outside two sigma, i.e., outside the central 95% of the data. Thirteen 

z-scores were outside one sigma, i.e., outside the central 68%. The six z-scores for not a 

barrier corresponded to over 70% of the respondents to select either a coded score of 0 

(not a barrier) or one. The survey items considered not a barrier included perceptions 

that games and simulations create classroom and student management problems, student 

addiction, and aggressive student behavior; students would lack motivation to use the 

games and simulations; and teacher’s lack of ability or motivation to use games and 

simulations. Conversely, the seven z-scores for a definite barrier corresponded to only 

40% of the respondents having to select either a coded score of 3 or 4 (definite barrier); 

the 40% in comparison to the 70% is a reflection of the skew of the average response 

coded score of 1.59 as mentioned above. The barriers referred to lack of time, exemplars, 
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good balance of education to entertainment, and alignment to state standards as well as 

cost, trialability, and inability to customize. For 3D, avatar-based virtual worlds as 

defined in my study, customization is an affordance. Also university courses are not 

aligned with and tested against state standards but rather to course objectives which may 

or may not be based on professional standards or other such governing body.  

Jones and Warren (2011) explored the issues and concerns of K12 educators using 

virtual worlds in a formal classroom setting. Although not higher education faculty, the 

results may be applicable to understanding faculty drivers and barriers. Using a semi-

structured format, 14 instructors were interviewed in 2007 with three to six interviews 

each, lasting 15 to 45 minutes each. While the majority of the participants were 

investigating virtual worlds, some were current users, and some had stopped using them 

in the classroom. Using constant comparative coding, six themes emerged: security, 

effectiveness, computer security, bandwidth, time, and technology volatility. Security is a 

concern for the K12 environment when publicly accessible virtual worlds are used for the 

classroom environment whereby inappropriate behaviors cannot be easily controlled. The 

lack of specific evidence for effectiveness especially with high stakes testing, as well as 

substantiating better cost to benefit ratio than the traditional classroom, were the types of 

evidence (use cases) instructors needed to convince administration to support virtual 

worlds in education. Computer security did not allow the frequent updates required to use 

the virtual world interfaces. Concerns about bandwidth also surfaced about the drag on 

the schools’ network system. Another concern was the amount of student time spent in-

world to produce improved performance especially if using a constructivist-based 
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pedagogical approach. Lastly, the technology is changing so quickly, it is difficult to 

decide when it’s a good time to start using a virtual world (see also Kelly, 2008). 

Unfortunately, security and technical issues are out of instructor control. As noted earlier, 

there is limited data on student performance that can substantiate any kind of return on 

investment although students do have positive perceptions of using virtual worlds (Dass 

et al., 2011). Additionally, researchers need to transition their findings into practice, such 

as how to maximize student in-world time for effectiveness.  

Dickey (2011) studied the pragmatics of integrating virtual worlds into K12 

education by having participants (K12 teachers, n = 8) reflect on their learning 

experiences, content development, and virtual world value as a learning environment 

during a two week workshop (10, four-hour days) they paid to take on using two different 

virtual world platforms, Active Worlds and Second Life. The overarching workshop 

design called for each session to provide guided exploration or instruction which was 

interspersed with free-time to explore and create. In-class discussions were promoted and 

Dickey explicitly noted that the researcher / instructor tried to exhibit a neutral position in 

order to promote open critical discussions on virtual worlds. Teachers were taught how to 

change avatars in Active Worlds while how to change attire in Second Life. Teachers 

were also taught how to move, text chat, and teleport as well as were introduced to the 

available online help and tutorials. They were shown exemplary virtual world educational 

sites. They were also introduced to building, i.e., cobbling parts from existing objects 

(Active Worlds) or creating objects from scratch (Second Life). The analysis revealed 

teachers were excited about using virtual worlds but several concerns were expressed: 
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security issues for K12 students, cost to acquire a virtual world space, and time, i.e., time 

to build, to learn, and to teach. Most indicated it would be preferable to use an existing 

environment that was already aligned with their content needs. Dickey notes that all 

participants had heard of Second Life and held some preconceived thoughts about the 

mature content which may have subsequently impacted their perception of Second Life.  

Thomas, Barab, and Tüzün (2009) examined the implementation of a 3D virtual 

world, Quest Atlantis that is specifically designed for K12 students to accomplish 

educational activities aligned with school content requirements. Three different 

classroom implementations were observed as well as interviews conducted, student 

activity logs and portfolios collected, and relevant documents such as teacher handouts 

also collected. While Quest Atlantis may be 3D, avatar-based, it is goal directed whereas 

a 3D virtual world for purposes of this study assumes a non-goal directed environment. 

However, it is easily conceivable that one could design a virtual world to include such 

goal-directed educational activities. Thomas et al. noted that teachers needed technical as 

well as emotional support during implementation although the technical support needs to 

be balanced; too much support could incur dependence while too little develops 

frustration. But what may be of value to my study is that the results indicated teachers 

chose to implement Quest Atlantis because it was already aligned with their curricular 

goals; it could be customized to better fit their personal needs; and the students liked 

using it. This alignment and customization speaks to Rogers’ (2003) compatibility and to 

Dass’ (2012a, 2012b) finding of personal relevance, respectively. This also illuminates 

the difference between the variables compatibility and personal relevance. Compatibility 
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speaks more to alignment of parallel pathways between technology affordance and 

current or desired practice. Personal relevance speaks to an intersection of technology 

affordance with their current or desired practice. 

Wood (2011) examined faculty perceptions of virtual worlds using a mixed 

methods approach from 21 individual design colleges owned by the same corporation and 

spread across North America. The design colleges offer bachelor’s and associate’s 

degrees and diplomas in applied arts. Faculty teach graphic design, interior design, web 

design, animation, advertising, audio production, and other courses. As an initial pilot 

study, Wood offered several, four-hour long, single session workshops on using virtual 

worlds for design college faculty. Workshop participants, up to 24 participants per 

session, completed journal entries and participated in a post-workshop, semi-structured, 

30-minute focus group. Wood posited that faculty epistemological beliefs about 

technology in general and specifically about virtual worlds would influence faculty 

adoption of virtual worlds as a learning environment. Wood used these pilot findings to 

customize an existing technology adoption survey instrument for virtual worlds (see 

Nicolle, 2005). Sixteen of the 40-item survey specifically stated virtual worlds in the 

survey item. The survey closed with providing an option for design college faculty 

participants to volunteer for an interview. Twelve faculty members were selected for the 

semi-structured, telephone interview; each interview lasted approximately 20 minutes. 

Three questions were posed to each interviewee, addressing their perception of using 

virtual worlds, the affordances of using a virtual world, and lastly the challenges to using 

a virtual world. 
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Some of the post-survey interviewee quotes indicate the potential naiveté of some 

participants. Some noted Second Life content is not controlled by faculty; the self-

directed learner does not need the content model to discover what they are interested in 

learning; and that students may get wrapped up in the game aspect. These statements are 

not quite completely true. Faculty can upload their content, if they have privileges; it is 

unknown what a content model is; and Second Life is not inherently a game. It is unclear 

why some participants had these perceptions. Wood’s (2011) four-hour long pilot 

sessions on virtual worlds could be one source that provided an opportunity to develop 

these opinions. Her workshop recruitment email stated that it would introduce how to use 

a Multi-User Virtual Environment (MUVE) in courses as “an alternative method in 

delivering course content.” Referring to the virtual world as an alternative method in 

delivering course content understates the many affordances of a virtual world even 

though her literature review indicates many other affordances. It is unknown how many 

of the survey participants (n = 330) and post-survey interviewees (n = 12) had 

participated in the unknown number of four-hour long pilot sessions given on virtual 

worlds.  

In general, the results from Wood’s (2011) study indicated that faculty perceive 

virtual worlds as a useful tool, affording collaboration and learner engagement. However, 

faculty felt they do not have the software and hardware to support adoption of virtual 

worlds. Additionally, they don’t know if the technology is applicable to their course, let 

alone how to integrate the technology into their course.  



 

64 
 

Nicolle and Lou (2008) examined faculty adoption of technology in general but in 

this case, the target audience was mainstream faculty, i.e., those that were not considered 

innovators or early adopters. The survey required faculty to self-identify their technology 

adoption stage as either awareness, learning the process, understanding and applying the 

process, creative application to new contexts, or facilitating the process. Those that 

responded to facilitating the process were considered early adopters, not mainstream 

faculty, and hence dropped from the study. The 108 item survey solicited opinions across 

eight constructs: motivation (reason to / not to use and other barriers), institutional 

resources, institutional support, peer support, instructional design, instructional delivery, 

student use, student learning, and learning processes (see Nicolle, 2005). Nine 

participants were selected for a 30-minute individual, face-to-face interview. A path 

analysis revealed that institutional and peer support were significant to faculty motivation 

to integrate technology while institutional resources did not significantly contribute to 

any variables; interview data indicated institutional resources were expected. The 

interview data also indicated that personal relevance was the overriding theme for 

motivation, to include perceived benefits. Peer support, through talking and sharing, was 

important to see what others were doing and helping each other. Faculty were indecisive 

if technology improved learning; some indicated that in some cases such as when using 

an online forum, it was yes, in other cases, perhaps enhanced learning but not necessarily 

improved. 

Reasons for non-adoption of technology included non-support, difficult for 

students to use (in some cases), impractical for the classroom environment, and in some 
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cases, disruptive to student learning. Additionally, faculty noted the lack of time to design 

and implement technologies into their courses. However, mainstream faculty were found 

to be interested in using technologies although wanting the technology to be easy to use 

and be effectively delivered. Some faculty noted that technology integration should be 

part of faculty tenure and reward systems. This study revealed the need for talking and 

sharing technology experiences amongst faculty; the need for effective, easy to use 

technology that enhances student learning; and faculty expect the institution to provide 

resources and technical support. 

Gamage, Tretiakov, and Crump (2011) investigated educator’s perceptions of 3D, 

virtual worlds. Half the participants (n = 11) were experienced users of virtual worlds and 

the others (n = 11) had no experience, i.e., non-users. While most participants were 

faculty, some secondary teachers were included in the study but specific counts were not 

provided. Semi-structured interviews were conducted in Second Life for the experienced 

users while face-to-face for non-users. The interview instrument was designed to explore 

participant perceptions about six virtual world learning affordances:  flow, awareness and 

co-presence, emotional connection, authentic 3D experiences, artificial 3D experiences, 

and role projection. Flow occurs when a person is highly focused while overcoming a 

challenge. Both participant groups had varied opinions ranging from flow could increase 

motivation to flow could make the environment a distraction from the learning task. 

Awareness and co-presence is a sense of togetherness. Both groups considered this a 

positive in that the development of these affordances could improve student motivation. 

Experienced participants provided specific examples such as opportunity to socialize 
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while the non-experienced participants perceived co-presence as requiring a traditional 

timetable of learning such as lecture. The researchers felt this notion of requiring a 

common timetable indicated that non-experienced participants were not familiar with 

other virtual world instructional strategies that could be time independent (no examples 

were provided). Emotional connection addresses the student-teacher communication at an 

emotional level. Non-experienced participants felt communication could be susceptible to 

misinterpretations and that while students will not feel isolated there will not be a 

personal touch. Conversely, the experienced participants felt students would feel 

connected, especially when compared to other electronic means of communication, e.g., 

email and WebCT. Authentic 3D experiences rely on replicating real world objects while 

artificial 3D experiences provide learning activities that cannot be accomplished in the 

real world. Both participant groups saw the value of authentic 3D experiences (cost of 

repetitive practice and real-world risks are reduced) although they noted caveats such as 

environment fidelity. However; it was only the experienced participants who discussed 

the merits of artificial 3D experiences.  It makes one wonder if the non-experienced 

participants could not make this cross-over or readily envision how to reify concepts or 

create learning simulations such as interacting with a 3D molecule. Role-projection 

addresses not only the ability to role-play but also staged in a replicated real-world 

environment to include participant attire. The benefits of role-play such as developing 

empathetic understanding was articulated by all participants, but both groups indicated 

reservations such as how to organize and control the activity as well as noting that role-

play is a game and as such is not necessarily appropriate for adult students. Other themes 
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emerged from the qualitative analysis such as shy students may feel more comfortable 

and safe to participate in virtual world activities. All participants perceived that students 

may be more honest and direct with instructors in a virtual environment. They also 

expressed concern on bandwidth requirements and that others may perceive virtual 

worlds as a game with no discernable learning outcomes. While the non-experienced 

participants felt having common classroom tools such as PowerPoint available in the 

virtual world would increase usage, some experienced participants felt this would cause 

new users to rely on familiar classroom techniques and not exploit other virtual world 

affordances. 

Roberts, Kelley, and Medlin (2007) looked at faculty adoption of technology in 

general through three lenses: social, organizational, and individual. Faculty teaching 

basic accounting (n = 44) rated 13 factors across the lenses on a four-point Likert-type 

scale from not important to very important.  The factors were developed based on 

research conducted predominantly prior to the release of Second Life, the first widely 

recognized virtual world platform. The study indicated that at least 75% of the faculty 

participants had never used an online bulletin board, an online chat room, or conducted 

academic advising in a virtual environment (the definition of virtual environment was not 

provided). The single most important survey item was from the organizational lens: the 

availability of physical resources such as hardware and software. The next three 

important factors were from the personal lens: their personal interest in improving their 

teaching, enhancing student learning, and using instructional technology. The next factors 

were from the social lens: shared department values, students, peer support, and friends. 
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Not all factors outlined in the paper as contributors to adoption were part of the survey, 

for example, the fear of failure, fear of making mistakes, and the lack of time to develop 

instruction using technology were mentioned but not surveyed. The significance of these 

non-surveyed factors on the adoption of technology in general is unknown, let alone how 

this would compare to a new and conceivably more complex technology such as virtual 

worlds. 

Bowers, Ragas, and Neely (2009) specifically surveyed faculty who had used 

Second Life as a learning environment. Respondents (n = 162) represented 25 different 

disciplines and were categorized based on years of experience with using Second Life. 

Categories were defined based on Rogers’ five categories of adopters that range from 

early adopters (innovators) to late adopters (laggards). Given the newness of virtual 

worlds as a learning environment, only the first three adoption categories were 

considered applicable. Those who responded as having more than two years experience 

were considered innovators (n = 17); those with six months to two years were early 

adopters (n = 113); and those with less than six months were early majority (n = 32). 

Since virtual worlds is not ubiquitous, meaning the adoption process is still on-going, this 

assignment of categories based on time used, may be presumptuous. Rogers (2003) 

suggests grouping innovations of similar type in order to diminish the effects of a moving 

definition of when the adoption is complete. It is uncertain though if combining virtual 

worlds with say for example massive multi-player online role-playing games as a 

commensurate technology would diminish the effects of a moving timeline. 



 

69 
 

Bowers et al. (2009) collected demographic data; perceptions and usage of 

Second Life; the influence of 12 factors on the participant’s decision to adopt Second 

Life; and three open-ended questions not addressed in the article.  Of the 12 factors, three 

on personal interest were the same as those used by Roberts et al. (2007). The findings 

indicated that regardless of the adopter category, all faculty found using Second Life to 

be satisfying and having positive impact on student learning; 93.8% said they would use 

Second Life again. Innovators and early adopters found support from Linden Lab, the 

technology developer, to be more influential in their adoption decision than did the early 

majority adopters. This was interpreted as the innovators and early adopters are more 

technologically savvy and would be interested in more advanced features. Overall, all 

faculty considered the three personal interest factors as most influential in making a 

decision to adopt Second Life.  

The Roberts et al. (2007) study on technology adoption in general revealed 

similar results to the Bowers et al. (2009) study. For both studies, the personal and social 

lenses, in that order, dominated as important factors with the exception of the 

organizational factor of having access to the appropriate equipment, hardware, and 

software. That organizational factor was first for the Roberts et al. study and fourth in the 

Bowers et al. study, after the same three personal factors. Similarly, Dass and Dabbagh 

(2012) also found personal relevance to be the impetus to faculty adoption of virtual 

worlds based on a small qualitative study of six adopters and two non-adopters. 

However, both Roberts et al. (2007) and Bowers et al. (2009) used factors taken 

in light of Rogers’ diffusion of innovation theory to address their particular research 
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questions.  Some factors are clearly representative of Rogers’ (2003) theory. The mass 

media speaks directly to Rogers’ communication element while the three personal factors 

correlate to his prior conditions of the faculty to begin the innovation-decision process. It 

must be noted that these surveys target factors and not the process by which the faculty 

came to adopt the technology. Also, the Roberts et al. study presented many more factors 

than that surveyed which they noted might be worth investigating. The Bowers et al. 

(2009) only surveyed existing adopters. The factors significant to non-adopters may be 

perceived differently or may be altogether different. It may prove useful to first identify 

and understand the nature and significance of factors and process specific to virtual world 

adoption based on current adopters as well as those who have made an informed decision 

to not adopt. 

In summary, having the necessary infrastructure, including institutional resources, 

to support a technology such as virtual worlds is a prerequisite. While it can only be 

identified as an important factor to consider and not overcome through a professional 

development intervention, examples of how others have overcome these issues or how 

others are currently using virtual worlds may provide the initial confidence for faculty to 

explore virtual worlds. Reviewing current incentives and existing infrastructure for 

faculty to use technology at their institution may also reveal positives to be included in a 

professional development intervention.  

Personal relevance is an important factor, whether relevance is defined as 

improving their teaching, improving student outcomes, or simply the desire to use 

technology. Furthermore, having historical evidence of improved student outcomes could 
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increase faculty consideration of adopting virtual worlds as a learning environment. 

Unfortunately, this is a weak point in the current research, i.e., having definitive evidence 

of improved student outcomes over other learning environments. However, research on 

student perceptions, attitudes, and engagement may be possible proxy variables. 

Providing relevant exemplars with discussion on the design in a professional 

development intervention may create a foundation from which faculty can begin to 

explore how to design and leverage virtual world affordances in a pedagogically 

appropriate manner for their courses. 

Based on these studies, a professional development intervention that addresses 

infrastructure, personal relevance, evidence-based improved student outcomes, and 

design exemplars may help faculty voluntarily consider and adopt virtual worlds as a 

learning environment. Only three of the five studies specifically addressed virtual worlds 

of which one study used K12 teachers as participants where security is a paramount 

concern. The next subsection describes a series of three pilot studies conducted to 

specifically explore faculty adoption of virtual worlds. 

Preliminary Research on Faculty Adoption of Virtual Worlds 

As part of this dissertation study, an initial exploratory mixed method study was 

conducted to specifically explore the adoption and non-adoption of virtual worlds by 

faculty. As depicted in Figure 10, a qualitative analysis of six virtual world adopters of 

virtual worlds and two non-adopters to identify factors influencing adoption and to 

understand the adoption process was first conducted. The second study surveyed a larger 

audience of faculty and researcher virtual world adopters to confirm and expand the 
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findings from the small sample qualitative analysis. Additionally, an exploratory factor 

analysis was conducted to identify latent variables from the survey responses that could 

make further inferences about faculty virtual world adopters. The findings from these 

research studies were intended to help inform the design and development of a faculty 

professional development intervention on virtual worlds as a learning environment. The 

study findings are summarized next. 

 
 

 

Figure 10. An initial exploratory mixed method study was conducted to identify the process and 
factors influential to faculty adoption of virtual worlds 
 
 
 

Qualitative Study (Dass, 2011). Understanding the barriers, constraints, and 

motivations of existing adopters as well as non-adopters could help explain and provide 

guidance on how to improve faculty consideration of adopting virtual worlds as a 

learning environment. Additionally, understanding the adoption process of existing 

adopters could provide additional insight in how to promote their consideration and 

adoption. This qualitative study sought to answer the research question: what are the 

factors influencing the decision to adopt or not adopt virtual worlds as a learning 
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environment and how do faculty come to adopt or not adopt virtual worlds as a learning 

environment? 

A narrative research design was employed with a purposeful sampling to collect 

individual stories and translate them to explanations (Creswell, 2008). Eight one-on-one 

semi-structured interviews were conducted; five in person, two by telephone, and one by 

Skype. Six participants had adopted virtual worlds and two had made an informed 

decision not to adopt virtual worlds. Of the adopters, four had adopted virtual worlds 

while two adopted gaming platforms. The gaming participants were kept in the study 

because they sought these technologies to provide 3D, online, immersive, interactive 

capabilities through the use of an avatar, the same as a virtual world. Additionally, one 

adopter was not faculty but was using the virtual world as a learning environment for 

military students and hence considered similar to faculty. 

A chronological narrative story was developed for each participant similar to 

Seidman’s (1998) approach of paring down the transcription to that germane to the 

research question. Additionally, a categorizing approach was applied to highlight 

common influential factors (Maxwell, 2005). Each narrative story with summary was 

returned to participant with the explicit directions to validate their narrative story to 

ensure accuracy; generalize further if they felt the story was too revealing of their 

identity; and add critical details they felt were missing. The narratives revealed six key 

themes that offered these characteristics: 

 Adopters found personal relevance with virtual worlds while non-adopters did not 

 The adoption process is not an overnight success; it takes significant time 
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 The adoption process begins with a period of exploring and learning 

 Cost must be addressed, whether initial outlay or recurring (e.g., programming) 

 Faculty development time, a non-tangible cost, may reflect commitment 

 One-on-one or small group efforts can promote personal and community 

knowledge and sustain persistence  

 Understanding and applying the technology in a pedagogically appropriate 

manner is significant to learning 

 Adopter characteristics include passion, persistence, and problem solving 

 Adopters are willing to take risks, learn alongside students, and make mistakes 

This study found the spark that sets in motion the decision to adopt virtual worlds 

is based on relevancy to a personal need as shown in Figure 11. This spark is immediate 

while the journey in learning about the technology, obtaining the technology, 

implementing the technology, and fine-tuning it represents the user’s commitment to 

adopting virtual worlds. Cost is an issue to be addressed but is not a showstopper. 

Organizations will need to be tolerant of faculty taking the risk to use a virtual world, 

support professional development and collaboration, and recognize the time commitment 

to implement such a learning environment. While the study participants overcame these 

barriers, others may need help. Professional development may be needed as outreach to 

create that spark of personal relevance and support the proper integration of the 

technology in the classroom. Initiating personal relevance may require seeing exemplars 

or alternatively guiding their discovery to the affordances of a virtual world particular to 

their course. If virtual worlds as a learning environment are to become mainstream, 
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commensurate with student personal usage, these issues will need to be addressed. If 

education is truly becoming global, then what better way to reach that audience than 

through virtual worlds; where learning is not an event, it’s an experience (Dass et al., 

2011). 

 
 

 

Figure 11. Virtual world adoption process based on a qualitative study of six adopters and two 
non-adopters. Adapted from “Faculty Adoption of Virtual Worlds: A Qualitative Study,” by S. Dass, 
2011, unpublished manuscript. Retrieved from https://sites.google.com/site/dassportfolio/artifacts  
 
 
 

Quantitative Study (Dass, 2012a). This research was a mixed methods 

development study whereby the results of the first method are used to inform the 

development of the second method and development refers to the sampling, 

implementation, and instrument construction (Greene, 2007). In this study, the results 

from the qualitative analysis of eight interviews were used to inform the quantitative 

analysis of a larger audience of virtual world adopters. Given the small sample size of the 

qualitative study, those findings may or may not be representative of other virtual world 

adopters. Hence the purpose of the quantitative survey instrument was to determine if the 
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themes, characteristics, and factors derived from the eight participant interviews are 

found in the larger population of faculty and researcher virtual world adopters, and 

confirm them as representative of the virtual world community. 

Participants were restricted to PhD candidates, postdoctoral researchers, all levels 

of faculty, and government/corporate researchers that have used 3D avatar-based virtual 

worlds as a learning environment. Two different techniques were used to recruit the 

sample population: snowball and purposive sampling. Snowball sampling relies on the 

researcher to select a few people meeting the participant criteria to participate in the 

survey and then have those participants recommend others (Creswell, 2008). Purposive 

sampling results in a group considered representative of a given population (Gay, Mills, 

& Airasian, 2009). The snowball and purposive sampling resulted in emailing 252 

potential participants. The survey consisted of three sections: (1) participant 

demographics, technology experience and programming ability; (2) participant virtual 

world opinions on 46 survey items; and (3) three open ended questions. Of the 50 

responses, 41 were complete responses although some had missing data.  

It was not surprising that the purposive sampling resulted in predominantly 

academia-related participants as opposed to enterprise virtual world users since the 

recruitment email addresses were taken from predominantly peer-reviewed journal 

articles and some conference proceedings. Of the 38 participants who selected academia 

for their job environment, one selected project manager as their job role; not a traditional 

role found in academia. Another four in academia selected instructional designer and 

researcher as their role which can be construed as roles that support academia. In 
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summary, the participants represent a good mix of gender and age bracket but are 

predominantly academia (92.7%) who predominantly has traditional academic roles 

(86.8%). These virtual world adopters are using these environments to support a variety 

of domains and disciplines including law, leadership, library, and the sciences. 

Every day at least 30% of the participants will send a microblog (a tweet or text 

message), use Facebook, and participate in an online community of practice while 

another 20.0% follow someone on Twitter. At least 80% will rarely, if ever, play a 

console game or a massive multiplayer online game. Several technologies were found to 

have a dichotomy in users as indicated by having a 50-point spread between the frequent 

and infrequent users (by percentage). This 50-point spread indicated that participants 

don’t really create content for augmented reality, create podcasts and vodcasts, play a 

console game, and play massive multiplayer online games but they do maintain or track 

Facebook pages. It is unknown why 42.5% of the participants indicated they rarely go in-

world since these are virtual world adopters. However, two participants indicated in the 

open-ended questions that they are currently not using virtual worlds. One potential 

reason could be they only use the technology for class or research, and hence, no draw to 

go in-world at other times.  

Participants are not programmers given the predominance of weak and no ability 

selected across the languages. However, HTML appears to be a language usable by many 

of the participants as 65.6% of the participants self-reported an acceptable to excellent 

skill level. Java and Linden Script were the next two languages in ability level but for 

only a small group of participants. 
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In comparison to the qualitative data, it was surprising to find that nearly half of 

the participants spent less than a year exploring virtual worlds before designing one while 

the remaining half took longer. The qualitative data indicated that at least a year or two 

was spent lurking and learning about virtual worlds before moving forward to use it. It 

was not surprising that nearly all participants have used Second Life but it was also 

apparent that many other grids exist for use. 

Of the 46 survey items addressing their opinions on virtual worlds, participants 

agreed, with a majority, with strong consensus to 16 of the statements, indicating that 

these survey items as found from the qualitative study did occur in the larger audience, as 

follows. They agreed that their organization tolerated the risk they were willing to take in 

the classroom, and this decision to use virtual worlds was their own. Virtual worlds 

allowed them to do things they could not do in the classroom. While technical issues such 

as bandwidth and computer capabilities still exist, open source is reducing the cost. 

Virtual worlds are here to stay though they may evolve. However, more guidance is 

needed on faculty competencies and how to design a virtual world because virtual world 

design and scaffolding and student management is different from traditional courses. 

Additionally, integrating virtual worlds in a pedagogically appropriate manner is 

significant to student learning. Participants agreed that their role in a virtual world would 

transition to facilitator. They also considered themselves to be passionate about using 

virtual worlds when pedagogically appropriate and accepting of making mistakes in front 

of students. They explicitly seek new technologies. The one statement they all strongly 

agree to was that they like to learn new technologies. 
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The three open-ended questions asked why they use a virtual world; what’s the 

biggest advantage to using a virtual world; and what advice they would give to a 

beginner. Nine participants did not answer the first two questions and ten did not answer 

the last question. Participants are using virtual worlds to teach game design, interaction 

skills, and design courses, noting how it is a perfect precursor to 3D modeling courses. 

They noted how it can be designed to encourage students to take control of their learning, 

provide a 24/7 setting that encourages interaction, and can increase student motivation 

and persistence especially in distance education courses. Virtual worlds support social 

constructivist pedagogy and support other classroom pedagogies not amenable to distance 

education courses. However, virtual worlds should be used when pedagogically 

appropriate. Innovation was also mentioned by the participants; the notion of exploring 

the teaching and learning potential of new technologies as well as what it means in this 

age of media content creation and digital literacy. Many cited the affordances of 

simulating the real world, creating engaging content, situating students, the sense of 

presence and co-presence, immediacy, removing physical distance, collaborating, 

meeting, presenting, discussing, low cost, easily accessible, user capabilities, and virtual 

office hours and small group discussion for distance education students. Many noted they 

are using virtual worlds for research, one noting how it affords tracking students to 

understand how they are learning. 

The biggest advantage to using virtual worlds included collaboration and 

communication across distances, working in an online community of practice, exploiting 

virtual world affordances, going beyond face-to-face and LMS-based courses, 
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synchronous communication, sense of being there, tracking student behaviors for 

analysis, and practice skills or interact in simulated real-world dangerous situations. 

Participants offered much advice, some sounding more like lessons learned. 

Advice included: align your goals with the activities; don’t reinvent the wheel, check the 

literature; don’t give up; don’t try to recreate your class in-world; don’t be afraid to try 

new ideas; just do it; remember there’s a learning curve for both you and the student; find 

a mentor; doesn’t have to be fancy; be patient; remember a virtual world is just another 

tool, not the only tool; use an activity from real-world that can be enhanced in-world; 

develop progressive student goals with clear outcomes; dedicate time to become familiar 

with virtual worlds; offer tutorials to help others; create ideas and be willing to take risks; 

enjoy the ride; take advantage of its cognitive affordances such as visual and auditory; 

start with the pedagogy and your goals; explore, plan, and launch; observe and listen to 

your students; start slow, spend time, and experience it; don’t believe everything you see 

in-world; and bring the students to “the point of suspending disbelief.” 

Exploratory Factor Analysis Study (Dass, 2012b). An exploratory factor 

analysis was used to identify latent factors that may explain the nature of faculty adoption 

of virtual worlds. The analysis yielded a potential measure that explains faculty adoption 

of virtual worlds as derived from the 46 survey items used in the prior quantitative study 

on virtual world adopters. Of six a priori dimensions classifying the survey items, only 

‘personal traits’ remained relatively intact after the exploratory factor analysis. The other 

a priori dimensions became non-existent or dispersed between factors. Interestingly, the a 

priori dimension of relevance was not revealed by the exploratory factor analysis even 
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though it was clearly resounded in the original qualitative interviews. However, it may 

still be an important factor given its similarity to Rogers’ (2003) personal need. 

Relevance should continue to be explored as a factor to understand faculty adoption of 

virtual worlds.  

Two subscales on faculty adoption of virtual worlds emerged from the 

exploratory factor analysis. Faculty willingness to use virtual worlds addressed faculty’s 

willingness to take action, develop persistence and passion, and be open to new 

classroom norms. Faculty willingness may be characteristic of Rogers’ (2003) 

innovativeness whereby increasing one’s innovativeness means increasing overt behavior 

change; in our case, the behavior change would be to adopt virtual worlds as a learning 

environment. The other subscale, faculty perceptions of student learning, addressed 

faculty’s perception of items affecting student learning in a virtual world such as the need 

for explicit boundaries and expectations on student performance. This latter subscale is 

not a scale per sé in that it is not predictive but rather informative of faculty perceptions.  

Correlations, although interesting and useful, must be recognized as derived from 

a small sample (n = 50), especially the EFA-identified factors (n = 31). Having said that, 

the correlations indicated that males tended to be early adopters of virtual worlds. 

Additionally, the earlier the adopters were introduced to virtual worlds, the longer they 

spent exploring it before designing one. Perhaps the increasing volume of literature and 

communities of practice for virtual worlds are shortening the learning curve; less time is 

spent getting started. The correlations also indicated that the more often faculty use 

technologies, the higher they scored on faculty willingness to use virtual worlds. Non-
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adopter faculty who score high on a modified faculty willingness scale (replace “virtual 

world” with “technology”) and who use technology frequently may be open to learning 

about virtual worlds. Others may need priming through increased technology use such as 

instant messaging and forums.   

In summary, the EFA results indicate that faculty adoption of virtual worlds could 

be improved if a professional development intervention would perhaps provide 

opportunities to: improve faculty willingness in accordance with the developed subscale; 

promote the attributes of student learning found most significant to current faculty 

adopters; and improve technology self-efficacy, specifically virtual worlds if faculty are 

open to that technology. These results, along with the results of the other two studies 

conducted in the phase one exploration studies, are intended to help inform a faculty 

professional development intervention that improves faculty consideration of adopting 

virtual worlds as a learning environment.  

Conceptual Framework 

The purpose of this study is to explore and improve faculty consideration of 

adopting virtual worlds as a learning environment through a faculty professional 

development intervention. As illustrated in Figure 12, the goal is to guide faculty along 

the innovation decision process in a positive adoption trajectory. While the trajectory 

path is shown to be linear, it may in fact fluctuate with the content and activities 

associated with the intervention as some content and activities may resonate better with 

some faculty, perhaps something unequivocally relevant to their teaching context. Each 

faculty member may also start at a slightly different point in the innovation decision 
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process, commensurate with prior knowledge and experiences. The intervention is 

intended for faculty who are not familiar with the affordances of a virtual world as a 

learning environment. However, this includes those who may have some prior knowledge 

or brief experience with virtual worlds.  

Each participant’s adoption trajectory, whether positive, negative, or no change, 

will be assessed by comparing a pre- and post-intervention survey. The survey will target 

faculty perceptions across constructs that affect behavioral intention to use a virtual world 

as identified by the technology adoption models, instructor technology adoption research, 

and faculty adoption of virtual worlds research. The remainder of this subsection will 

address the selection and definition of the constructs to be examined in this study.  

 
 

 

Figure 12. The goal of this study is to propel faculty along the innovation decision process in a 
positive adoption trajectory instilled from a professional development intervention given over time 
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Variables and Constructs Under Study. In reviewing the theories, frameworks, 

and models provided in the literature review section, the CBAM and i5 provide a holistic 

view of teacher and faculty technology adoption. Since they do not provide measurable 

constructs, their models will be used to inform the content of the intervention, i.e., 

address teacher concerns and factors.  

As noted previously, the UTAUT model is very robust and does not directly 

address all antecedents to the technology adoption process. Hence, the TAM-based 

models were reviewed for the specific constructs they investigated, whether they were 

antecedents, determinants, or behavioral outcomes. As this study is not concerned with 

path analyses, using a simple antecedent to determinant to behavioral outcomes is an 

appropriate, simple model to represent the adoption constructs relevant to this study.  

Selecting constructs first required reviewing each TAM-based model for construct 

definitions, associated survey items, and frequency the construct was investigated in the 

aforementioned nine TAM-based studies. Frequency was considered an indicator of 

possible significance and construct reliability, discriminancy, and validity. Counting 

constructs of similar name as the same construct was done; for example, perceived 

usefulness and usefulness were considered the same construct for my purposes. Some 

researchers consider these distinct constructs (see Davis et al., 1989; Moore & Benbasat, 

1991) while others did not discern or explain the differences. Of the 23 constructs 

previously investigated, six of the selected constructs were investigated in at least three of 

the studies. Two constructs not selected even though investigated in four studies, were 

attitude toward technology and social influences / norms. Attitude toward technology was 



 

85 
 

not selected because participant attitude toward technology is perhaps revealed by their 

volunteering to participate in a technology study, meaning they already have a positive or 

curious attitude and no change would be found (see Dickey, 2011). Social influence / 

norms may not be a significant contributor to adoption in this study since peer and 

organizational pressure may not exist for a technology that is still in its relative infancy 

and in the trough of disillusionment. Of the remaining 15 constructs, two were 

investigated twice and the others only once. Some constructs were simply considered not 

relevant to this study, e.g., escapism which addresses how individuals may use the 

engagement of virtual worlds as a means to leave the unpleasantness of everyday living 

(Verhagen et al., 2012). In contrast, community was included in this study even though it 

was only investigated once because it is a newly defined construct specifically targeting a 

virtual world affordance. Similarly, facilitating conditions will provide insight to 

perceived adoption barriers and actual usage will help define the impact of the 

professional development. Based on this analysis, four antecedents, three determinants, 

and two behavioral outcomes were considered relevant to this study. The constructs were 

considered malleable and could be influenced by a professional development intervention 

except for facilitating conditions. This construct might be better represented as a variable 

as it is not an abstract concept but rather comprised of identifiable attributes (Creswell, 

2008), e.g., the availability of institutional support. From the innovation decision process 

model, four constructs and one variable (felt needs and problems) were included in this 

study. Lastly, one construct from the relevant research was also included in the 

conceptual framework for the current study (personal relevance). These constructs are 
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depicted in Figure 13. Evaluating these constructs both before and after the intervention 

will determine the effectiveness of the professional development intervention. Each 

construct is defined below as well as how it will be assessed in this study.  

 
 

 

Figure 13. Conceptual framework of the constructs considered relevant to faculty adoption of 
virtual worlds as a learning environment for this study 
 
 
 

Antecedents. Application self-efficacy refers to an individual’s beliefs about their 

capability in using a virtual world (Pajares, 2008; Yi & Hwang, 2003). In contrast, 

general computer self-efficacy refers to an individual’s beliefs about their capability 

across multiple computer applications of various domains (Morakas et al., 1998). In this 
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study, the application will be a virtual world as exemplified by Second Life and other 

virtual worlds such as ReactionGrid.  While computer anxiety is often measured 

(Morakas et al., 1998; Venkatesh, 2000; Venkatesh et al., 2003), for purposes of this 

study, application specific anxiety is more relevant. Computer anxiety is defined as a 

negative emotional reaction toward using computers (Venkatesh, 2000; Venkatesh et al., 

2003). For this study, the definition is contextualized as a negative emotional reaction 

toward using a virtual world (see Fetscherin & Lattemann, 2008). Perceived enjoyment 

refers to the degree to which the instructor anticipates using virtual worlds would be fun 

to use, regardless of other performance type measures (Davis et al., 1992); it is an 

intrinsic motivation (Venkatesh et al., 2003). In this study, it is perceived enjoyment in 

using a virtual world. Community represents beliefs that using a virtual world improves 

user collaboration, communication, and cooperation (Fetscherin & Lattemann, 2008); it 

refers to the social nature of virtual worlds. These four TAM-based constructs will be 

assessed by adopting existing scales (of the same name as each construct) that will be 

administered in the pre- and post-intervention survey.  

Compatibility is how well the technology usage aligns with the participant’s user 

values, needs, and past experiences (Moore & Benbasat, 1991). In this study, it will 

reflect the compatibility of using a virtual world in the participant’s domain and teaching 

style. This construct will be measured by using an existing scale (of the same construct 

name) that will be administered as part of the pre- and post-intervention survey. 

Innovativeness is a personal characteristic that relates to how early someone adopts an 

innovation in comparison to other community members (Rogers, 2003). Innovativeness 
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represents the openness of individuals to adopt new things; early adopters are innovators 

while late adopters are laggards (Rogers, 2003). This construct will be measured by using 

a modified version of the Faculty Willingness to Use Virtual Worlds scale which is 

defined as an instructor’s openness to using virtual worlds based on their self-perceived 

ability to take action, develop persistence and passion, and willing to implement new 

classroom norms (Dass, 2012b). The survey will be modified because the original survey 

items in the scale were written to reflect characteristics of current virtual world adopters. 

However, for this study, virtual worlds are being introduced to faculty as they are not 

current adopters. Hence, the scale will be modified to reflect technology adopters. The 

reasoning is that if participants have prior technology characteristics that align with 

virtual world adopters, then the participant may be more open to adopting virtual worlds. 

This scale will be administered pre-intervention as part of a demographic survey. The 

construct felt needs / problems is an existing identified need or problem, or one that 

materializes once an individual sees how a technology, such as virtual worlds, could be 

used (Rogers, 2003). It is similar to personal relevance as derived from the research 

literature. Three of the four journal articles discussed previously, all referred to personal 

motivations. For this study, personal relevance is the aspect(s) of a virtual world that is 

pertinent to the faculty participant’s teaching and context; what is personally relevant will 

likely increase the perceived usefulness of a virtual world. Both constructs, felt needs / 

problems and personal relevance will be investigated from one-on-one interviews with 

each participant. 
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Determinants. Perceived usefulness is the degree to which the instructor believes 

using a computer application would enhance job performance in an organization (Davis 

et al., 1989; Moore & Benbasat, 1991). As such, one survey item addressed productivity 

gains derived from the application. Productivity is not relevant to faculty as much as 

improved teaching effectiveness. Although this survey item was retained to maintain 

scale validity, it will be interesting to see how participants respond. Perceived ease of use 

is the degree to which the user anticipates using virtual worlds (in this study) would be 

free of effort (Davis et al., 1989). Perceived usefulness and perceived ease of use will be 

assessed by adopting existing scales (of the same name as each construct) that will be 

administered in the pre- and post-intervention survey and further explored during the one-

on-one interviews. 

Although Venkatesh et al. (2003) recognizes facilitating conditions as a major 

component comprised of three components: perceived behavioral control (see Ajzen, 

1991); facilitating conditions (guidance, instruction, support; see Thompson et al., 1991); 

and also incorporates compatibility as previously defined as an antecedent. However, this 

construct could also cover a broad range of possible factors as found in the research. 

Wood (2011) refers to several factors that can be considered a facilitating condition: lack 

of professional development, administrative support, and incentives, as well as 

undependable access to hardware and software; the latter was also found to be the most 

influential in adopting technology in general (Roberts et al., 2007). For purposes of this 

study, facilitating conditions will be considered objective factors external to faculty 

control that influence virtual world adoption such as organizational and technical 
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infrastructure (Thompson et al., 1991; Venkatesh et al., 2003). To explore facilitating 

conditions, two open-ended questions are included in the pre- and post-intervention 

instrument asking for advantages and challenges to using a virtual world which could 

yield factors on facilitating conditions. Additionally, the pre- and post-intervention 

interview will also pursue perceived advantages and barriers to using virtual worlds that 

could include facilitating conditions.  

The remaining two determinant constructs, relative advantage and complexity, 

were from the innovation decision process. Relative advantage is the degree to which an 

instructor believes virtual world usage (in this study) is better than current practices 

(Moore & Benbasat, 1991; Rogers, 2003). Complexity is the perception of how difficult 

it is to understand and use a virtual world (Moore & Benbasat, 1991; Rogers, 2003). 

Other researchers have noted how relative advantage and complexity are similar to 

perceived usefulness and perceived ease of use, respectively (Moore & Benbasat, 1991; 

Venkatesh et al., 2003). Looking at it from a different perspective, Thompson, Higgins, 

and Howell (1991) noted how complexity (a negative reaction) is the opposite of ease of 

use (a positive reaction). So while the constructs may be similar, the perspective is 

opposite. Similar to the one survey item for the variable perceived usefulness, most of the 

survey items associated with relative advantage referred to job efficiencies and 

productivity. Hence, relative advantage will be explored as part of the one-on-one 

interviews. Complexity will be assessed by adopting an existing scale (of the same name 

as the construct) that will be administered in the pre- and post-intervention survey. 
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Behavioral Outcomes. The independent antecedent and determinant constructs 

are expected to explain the dependent constructs of behavioral intention to use and actual 

usage. Behavioral intention to use is the instructor’s self-report of their intentions to use a 

virtual world; a behavioral change (Venkatesh et al., 2000). Behavioral intention to use 

will be assessed by adopting an existing scale (of the same name as the construct) that 

will be administered in the pre- and post-intervention survey. It will also be explored as 

part of the one-on-one interviews.  Actual use behavior is if the participant began 

exploring virtual worlds of their own volition, beyond the requirements of the 

professional development intervention. At the start of each face-to-face session in the 

intervention, this will be assessed based on self-report of any activities associated with 

virtual world usage. .  

Evaluation of Faculty Consideration of Adoption. Upon completion of the 

study, participants were categorized according to their likelihood to adopt a virtual world 

as a learning environment: (1) yes; (2) yes with caveats; (3) unsure or don’t know; (4) no 

with caveats; or (5) no. This evaluation was based on two data sources. The first data 

source was by comparing their total score across the measured constructs. A positive 

change was an increase in consideration of adopting virtual worlds; a negative was a 

decrease; and no change indicated the intervention had no effect. The second data source 

was based on participant comments from the interviews and made during each class 

session, i.e., searching for positive and negative remarks with their supporting reasons.  

In summary, the conceptual framework for this study was developed based on the 

literature review of technology adoption models, instructor technology adoption research, 
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and faculty adoption of virtual worlds in order to explore and improve faculty 

consideration of adopting virtual worlds as a learning environment through a faculty 

professional development intervention. While these variables and constructs explored the 

effect of a professional development intervention on faculty virtual world consideration 

of adoption, the content and structure of a professional development intervention can 

impact the effectiveness of the intervention. The next subsection reviews the literature 

regarding what constitutes an effective professional development intervention. 

Professional Development  

In this section, the features of effective professional development for teachers are 

first reviewed through two comprehensive peer-reviewed journal articles summarizing 

the current state of understanding. The remaining articles take a closer look at 

professional development specifically addressing integration of technology into the 

classroom.  

Desimone (2009) proposes a set of core features and a conceptual framework that 

can be used to investigate and delineate effective professional development interventions. 

While historically, teacher satisfaction, attitude change, and commitment to change are 

monitored post-intervention, Desimone believes these features and new framework will 

provide a means to consistently, across all research efforts, monitor and explore increases 

in teaching effectiveness and student outcomes. The five core features are: (1) content 

focus refers to the link between professional development activities focused on domain 

pedagogy with teaching improvements; (2) active learning refers to incorporating 

instructional strategies into to the professional development that engage the teacher such 
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as through vicarious experience, being observed, interactive feedback and discussion, and 

reviewing student work; (3) coherence refers to the consistency across teacher learning to 

teacher beliefs to organizational policies; (4) duration refers to the number of hours and 

the span of time over which it is taught (research supports the notion that activities spread 

over a semester with 20 or more hours of contact time are effective); and (5) collective 

participation refers offering professional development to groups of common interest such 

as by teaching grade level to promote interaction and discussion. Desimone’s four step 

conceptual framework to research effective professional development begins with the 

teacher participating in the professional development that is designed with the five core 

features. The next step is the improvement to teacher knowledge and skills as well as 

change in attitudes and beliefs. The third step is when the teacher applies the new 

knowledge and skills in instruction or in their pedagogy. The last step involves measuring 

the improvement in student outcomes. However, Desimone notes that context is 

important meaning teacher characteristics, student characteristics, classroom and 

organizational context, and policy also play an important role in the effectiveness of 

professional development. Additionally, resources, time, support, reflection, and 

professional development facilitators must also be factored into effective professional 

development. 

Opfer and Pedder (2011) provide an in-depth review of the current literature on 

teacher professional development and found much research has followed a process-

product logic with limited explanatory ability. Many professional development 

characteristics have been identified but without the ability to predict teacher learning as a 
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function of those characteristics, meaning the relationship between teacher professional 

development and change with the intention to improving student outcomes is still not 

well understood. Additionally, the push for evidence-based research and the rise of linear 

statistical modeling has resulted in “mechanistic and linear” causal and effects studies. In 

response, the researchers use complexity theory to frame current literature findings as a 

means to recognize the connectedness, interaction, and reciprocity across processes, 

actions, mechanisms, and elements. Furthermore, different pre-conditions may initiate 

different change catalysts depending on the teacher, the organization, and the learning 

activities: 

The individual teacher system encompasses their prior experiences, their 

orientation to, and beliefs about, learning, their prior knowledge, and how these 

are enacted in their classroom practice. School-level systems involve the context 

of the school that support teaching and learning, the collective orientations and 

beliefs about learning, the collective practices or norms of practice that exist in 

the school, and the collective capacity to realize shared learning goals. Finally, 

because we are interested in teacher professional learning, we include the systems 

of the learning activities, tasks, and practices in which teachers take part. (Opfer 

& Pedder, 2011, p. 384) 

Additionally, different features of a professional development intervention may 

work differently in unison depending on the circumstances and context, further 

illustrating the limiting nature of linear causal models. Furthermore, as teachers learn 
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more, the new learning in turn affects current and future knowledge and beliefs; there is a 

recursive nature to the change process.  

Opfer and Pedder (2011) summarize current literature findings to illustrate 

research gaps. For example, research has found when a learning community emerges 

from a professional development, teachers are more apt to share and learn as a collective. 

However, other research has found that too much collaboration stifles individual growth 

while too little collaboration creates isolation; in other words, while research finds 

collaboration as a positive factor, other research indicates collaboration within a 

community needs to be contextually modulated.  

Opfer and Pedder (2011) imply that incorporating professional development 

features as ascribed by the literature, it does not ensure positive change because the root 

causes and variable relationships are still not well understood. So while my study on 

faculty adoption of virtual worlds may instill a sense of community sharing, it may stifle 

growth or conversely isolate faculty if not implemented appropriately. Opfer and Pedder 

believe more research is needed to identify the circumstances and intensity levels of 

professional development features. 

Understanding these research limitations, Opfer and Pedder (2011) identify 

several professional development features as having positive effects as found in the 

literature. Professional development needs to be sustained and intensive rather than short 

and intermittent (Opfer & Pedder, 2011) with time to develop, absorb, discuss, and 

practice and involves significant contact hours over time. The professional development 

should have teachers engage actively with the materials, integrate the materials within 
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their daily activities, and learn in the way the materials should be used with the students. 

The teacher learning group should be from the same school, department, or year-level to 

promote collaboration through discussion of problems, strategies, and solutions. 

Additionally, the gap between the old practice and the new practice, to include its 

perceived value, creates dissonance; too large a gap and change is perceived 

inappropriate for their context. However, dissonance is required to instill change. This 

balancing of too much and too little again speaks to the influence of intensity level. The 

notion of dissonance occurs not only at the individual level but also at the organizational 

level. Schools have collective norms, support mechanisms, and attitudes toward learning.  

Citing many research studies, Opfer and Pedder (2011) found that teacher 

learning is affected when more and better classroom experiences are provided; there is 

opportunity for reflection (and best applied after the intervention); a safe learning 

environment is provided; and applied knowledge of teaching and learning. Additionally, 

the knowledge is threefold: subject, pedagogy, and context.  

While the Opfer and Pedder (2011) paper is very informative and comprehensive, 

it highlights that their focus was truly on adoption, that is, actual applied use. Some 

mechanisms will not be created for the current study because the duration and limited 

number of participants precludes their inclusion. For example, a small scale study would 

not require developing a local community of practice but they could be directed to other 

online communities that share guidance and lessons learned. While time for reflection is 

important, a short duration intervention may lose personal motivation over time. Opfer 

and Pedder’s notion of dissonance is similar to compatibility as defined by Rogers 
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(2003); finding the right gap is important. But what comes to mind is that while Opfer 

and Pedder are targeting actual applied use, the current study may not be able to instill 

complete adoption based on the requirements by Opfer and Pedder, but rather instill the 

spark to pursue virtual worlds.  

In closing their review of the literature on professional development, Opfer and 

Pedder (2011) believe that while there is still much to be learned about connectedness, 

interrelatedness, and reciprocity in the multiple dimensions and contextual-dependency of 

professional development, generalizations will eventually begin to emerge through 

analyzing the patterns of processes and interactions of the complex systems of teacher 

learning. 

Schrum (1999) examined teacher professional development literature to 

recommend how to prepare teachers for using technology in the classroom.  Schrum 

summarizes the work of Joyce and Showers (1983) presented in a book on staff 

development whereby they delineate a progression in the professional development 

content: (1) theoretical basis of the new intervention/method/model; (2) theoretical basis 

plus observing exemplars; (3) theoretical basis, exemplar observation, and practice with 

feedback in a safe environment; and (4) theoretical basis, observations, safe practice, and 

follow-on peer-coaching. While the last professional development model was found to 

attain 70% implementation, this number increased to 90% when the latter was 

implemented school-wide with organized peer-coaching teams.  Schrum notes that 

technology integration is different from learning new skills or knowledge. It requires 

more time; necessitates having access to the technology at home and at school; requires 



 

98 
 

overcoming teachers’ personal fears of technology use; and instills the recognition that 

teachers may have to re-conceptualize their current instructional strategies. Technology 

professional development should not be “just in time” but rather be customizable to 

teacher needs, be supported organizationally, and should provide a means to allot time to 

understand the technology, its use, and implementation requirements. While this article 

addressed teachers, and technology integration was even just using word processing and 

accessing the Internet, the use of virtual worlds may be considered as equally if not more 

disruptive as to how things are currently being done in comparison as to how things could 

be done.  

Fisher, Dwyer, & Yocam (1996) also negate just in time teacher professional 

development for technology integration. They outlined a four year technology integration 

process that teachers undergo. The first year constituted just becoming comfortable with 

the technology and conceptualizing how to use it in the classroom. The second year 

focused on developing new higher-order learning activities. In the third year, it became a 

natural integration into the classroom. With this comfort level and natural integration, 

teachers begin to look for novel activities. Finally, teachers could then begin to look 

beyond their current practices and look at the bigger picture of a learning environment. 

So according to these researchers, the success of a professional development on 

technology integration should not be measured by months but by years. This is similar to 

what Dass (2011) found; while the decision to adopt a virtual world may be near 

instantaneous, the adoption process that culminates in a naturalistic integration is a long 

journey in comparison. The effectiveness of the professional development for my current 
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study needs to develop measures of success that are cognizant of this process timeline, 

e.g., do not expect faculty to an adoption plan at the end of the professional development 

intervention.  

Ertmer (2005) examined the relationship between teachers’ technology practices 

and their pedagogical beliefs. Through an understanding of teacher beliefs relative to 

teaching, learning, and technology and how their beliefs are formed and changed, Ertmer 

projects three strategies to support change: personal experiences, vicarious experiences, 

and social-cultural influences. While personal experiences should begin with simple 

integration strategies, explicit beliefs and associated assumptions should be openly 

explored to promote a knowledgeable transition to new beliefs as related to the use of 

technology. Vicarious experiences provide the foundation for building self-efficacy to 

emulate what has been introduced or observed, but to also include access to 

knowledgeable peers for support; the latter crosses into the last strategy, social-cultural 

influences. This strategy refers to developing and maintaining a community of practice 

that provides support through networking but also joint exploration. Additionally, Ertmer 

notes that a first step prior to belief change might be to provide a technology solution to 

an immediate need, so as provide an initial reason to begin examining technology in the 

classroom. 

In a recent qualitative study by Schrum and Levin (2013), teachers from eight 

award-winning schools were interviewed, participated in focus groups, and were 

observed to understand how professional development on technology integration 

impacted their success. Schrum and Levin grouped the professional development 
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opportunities into four categories. In the first group, formal district activities were 

activities setup by the district and commonly part of teacher early release days. However, 

successful schools seemed to offer a variety of classes on technology that were selectable 

by the teacher, and were offered at different levels of expertise, e.g., beginner or 

intermediate, so teachers could feel comfortable in their selected class. Districts would 

solicit and provide feedback on teacher identified desired classes so teachers were part of 

the process. When district-wide new technology or upgrades were being implemented, 

each school would have a teacher trained to become the local expert at their school. The 

next group of professional development opportunities was summer sessions. These 

sessions were taught by district educators or technology experts to reduce costs. 

However, paying teachers to attend these classes was well-received. Informal 

professional development dealt with local, small group efforts. These were considered the 

most important means for teacher learning. Here, teachers might work within domain or 

grade to share recommendations and lessons learned. Each teacher then becomes a role 

model for other teachers to begin integrating technology into their classrooms. Lastly, 

individual teachers directed their own development whether through action research, 

taking classes outside the school district, or joining professional learning communities.  

In conclusion, Schrum and Levin felt technology integration requires clear vision and 

goals at the school and district level to instigate individual teacher change and that 

professional development must not only address the technology but also the surrounding 

culture and curriculum.  
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Georgina and Olson (2008) examined the relationship between faculty self-

perception of technology literacy and their integration of technology into their classes, 

while controlling for level of technology training. Technology literacy referred to the 

instructor’s ability to design, develop, control, and use technology to improve learning, 

productivity, and performance but also with the ability to assess technology for use. They 

developed and administered a survey to all faculty across 15 peer institutions (n = 237 but 

varied per survey item). They found that instructors with strong technology literacy were 

more likely to incorporate technology into their course assignments as well as use 

technology to deliver the course. Similarly, Dass (2012b) found that the more often 

faculty use technologies in general, the higher they scored on faculty willingness to use 

virtual worlds. Of the five choices for type of technology training, Georgina and Olson 

found that faculty who preferred small group sessions with trainers and learning 

independently with tutorials was significantly related to faculty who have integrated 

technology into their pedagogy. While 69.9% of the respondents agreed or strongly 

agreed that it was the university’s responsibility to train on new technologies to enhance 

teaching, only 23.3% attended university sponsored training events to a very great extent 

or great extent and another 50.42% only attended to some extent. This may support what 

Ertmer (2005) recommended which was provide a technology solution for an immediate 

personal need as the initiator to further exploring learning technologies and changing 

teaching beliefs. Just because university training, i.e., professional development, is 

available, it does not mean faculty will see its value. Georgina (2007) recommended that 

technology training should be customized to the instructor’s pedagogy and not simply 
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show how the technology works. Georgina and Olson (2009) further recommend that 

workshops limit the number of participants; encourage self-identified goals for immediate 

implementation; provide opportunity to share experiences in follow-up workshops or 

sessions; and provide technical support between workshops and sessions. 

Kenney, Banerjee, and Newcombe (2010) reported on a five-year study on a 

faculty professional development project intended to improve faculty adoption and use of 

Web 2.0 technologies in their classrooms. After the professional development 

intervention, faculty participants (N = 23) were required to select and implement a 

technology and conduct action research to report classroom results. The intervention was 

a weeklong immersive training on various technologies and was designed in accordance 

with pre-intervention faculty expectations. The intervention evolved around concept 

building, leading edge technologies, collaboration and community building, and 

individual professional development. Additionally, a university-wide e-learning website 

was created for faculty to access resources, disseminate information, and share 

experiences. A post-intervention survey indicated faculty rated the appropriateness of 

their past technology integration lower in comparison to their pre-intervention survey, 

i.e., given their new awareness of technology and technology integration, their past 

efforts were now perceived as perhaps not as appropriate as they once thought. Faculty 

expressed that practicing in the context of their course with like-minded peers in a safe 

environment with continuous support (technical and mentoring) that relate technology to 

content and pedagogy, in addition to being able to share experiences across a network of 

peers, made the professional development effective. Their one concern was about the 
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evolving nature of technology and how to stay abreast. At the 18-month mark, faculty 

were using predominantly Blackboard but also incorporating other features such as 

discussion boards and chat. By the five-year mark, faculty were still using the technology 

but had identified other technologies they were now interested in using. This somewhat 

echoes what Fisher et al. (1996) had noted. First the faculty learned to use higher order 

activities of the technology (in this case discussion boards and chat) and then once the 

technology became a naturalistic integration, the faulty then looked towards other 

technologies or other larger implications of the technology (their desire to use other Web 

2.0 technologies). Kenney et al. also identified several other reasons for faculty enduring 

to use technology: the developed university-wide network; student success due to 

technology affording more engaging activities, an ability to provide immediate feedback 

and track student progress; time saving and course organization through technology; and 

organizational support through time, training, equipment, and incentives such as stipends 

and recognition for technology use. 

The literature on professional development indicates a multitude of strategies 

exist to improve the success of profession development interventions on technology 

integration, e.g., Ertmer (2005), Georgina (2007), Georgina and Olson (2009), and 

Schrum and Levin (2013). However, to my knowledge, none directly address 

professional development for virtual worlds. While research recommends these strategies 

for technology integration in general, the specifics for virtual worlds may require 

refinements or stress different aspects. For example, integrating Twitter into a course has 

different support requirements than using a virtual world. Additionally, the current study 
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does not expect faculty to integrate a virtual world but rather improve faculty 

consideration of adopting virtual worlds as a learning environment 

This chapter on literature review indicates there is a need to explore and improve 

faculty consideration of adopting virtual worlds as a learning environment if educational 

institutions want to provide new, relevant, authentic learning environments to improve 

student outcomes through 21st century technology. While virtual worlds may have 

plummeted to the trough of disillusionment, the technology continues to evolve and 

educators are finding ways to leverage virtual worlds, some of which are large scale 

implementations. Research has shown that virtual worlds can provide new capabilities, 

support multiple pedagogical approaches, and invoke positive student perceptions. Yet 

faculty are not using virtual worlds. Understanding faculty adoption and non-adoption is 

paramount to reversing this trend. Developing a faculty professional development 

intervention on virtual worlds based on best practices as described herein, and then using 

that intervention as a means to explore and understand faculty adoption and non-adoption 

can ultimately improve faculty adoption of virtual worlds as a learning environment. The 

next chapter outlines the research method and design for this study.  
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CHAPTER 3. METHOD 

The overarching research question for this study is: can a professional 

development intervention improve faculty consideration of adoption of virtual worlds as 

a learning environment, and if not, what might be learned about factors of adoption and 

non-adoption? More specifically, how did this study’s professional development 

intervention (SPDI) affect faculty consideration of adopting virtual worlds as a learning 

environment? Based on the conceptual framework, several guiding questions can be used 

to investigate this overarching research question:  

1. How did the SPDI change the participant’s: 

a) application anxiety toward using virtual worlds as a learning environment? 

b) application self-efficacy toward using virtual worlds as a learning 

environment? 

c) perception of community in using virtual worlds as a learning environment? 

d) perception of compatibility of using a virtual world with their current teaching 

practices? 

e) perception of complexity in using virtual worlds as a learning environment? 

f) perceived enjoyment in using virtual worlds as a learning environment? 

g) perceived ease of use in using virtual worlds as a learning environment? 

h) perceived usefulness of virtual worlds as a learning environment? 

i) behavioral intention to use a virtual world as a learning environment? 
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2. Did the SPDI provide the basis for the participant to identify relative advantages 

to their personal needs? 

3. Did the participant pursue virtual worlds of their own volition beyond the SPDI 

requirements? If so, for what purpose? 

4. Did participant demographics (specifically, technology experience, programming 

ability, and tech willingness) help explain (or not explain) the participant’s 

consideration of adopting virtual worlds as a learning environment?  

5. Did the SPDI impact faculty consideration of adopting virtual worlds as a learning 

environment?  

6. Are there commonalities that explain faculty consideration of adopting virtual 

worlds as a learning environment? 

7. What improvements could be made to the SPDI? Why? 

A mixed method, exploratory case study approach was selected to explore these 

research questions regarding faculty consideration of adopting virtual worlds as a 

learning environment. However, it was also anticipated that the results of this research 

study would provide further insight into the significance and manifestation of factors 

found in the literature and as described in the conceptual framework. Given this dual 

purpose to (1) investigate if a faculty professional development intervention can improve 

faculty consideration of adopting virtual worlds and (2) further the understanding of the 

factors that influence faculty consideration of adopting virtual worlds through 

professional development, this study lends itself to using a design-based research (DBR) 

approach (Barab, 2006; Kelly, Lesh, Baek, & Bannan-Ritland, 2008). In particular, the 
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Integrative Learning Design Framework (ILDF) proposed by Bannan-Ritland (2007) was 

used as the guiding framework. As shown in Figure 14, this framework follows four 

phases: explore, enact, local impact, and broad impact. However, the iterative nature of 

the framework does not necessitate completing all four phases before returning to any 

one prior phase. This flexibility allows the researcher to revisit phases based on collected 

data through mini-cycles of research, each cycle becoming more rigorous in nature within 

or across phases (Bannan-Ritland, 2007). 

 
 

 

Figure 14. The Integrative Learning Design Framework (ILDF) was the design-based research 
model used to guide the design of this study. The ILDF is a four phase process of research cycles 
that can be recursive in nature as appropriate for the needs of the study. Adapted from “The 
Integrative Learning Design Framework: An Illustrated Example from the Domain of Instructional 
Technology, by B. Bannan-Ritland, 2007, in T. Plomp and N. Nieveen (Eds.), An introduction to 
educational design research, the Netherlands: SLO-Netherlands Institute for curriculum 
development. 
 
 
 

In this DBR study, the explore phase provided an initial cycle of research to 

understand faculty adoption of virtual worlds that would help inform the design of a 
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faculty professional development intervention. As part of the explore phase, an 

exploratory mixed methods study was conducted as indicated in Figure 14. An initial 

qualitative study explored beliefs, perceptions, factors, and adoption processes of virtual 

world adopters and non-adopters. These results informed a survey to validate and further 

explore a larger population of faculty virtual world adopters. Additionally, an exploratory 

factor analysis was conducted using the survey responses to identify latent constructs 

associated with faculty virtual world adopters. The results of this exploration phase were 

provided in the literature review section (refer back to Figure 10) and resulted in the 

development of the conceptual framework (Figure 13). The second phase, enact, 

addressed the design of a professional development intervention that was used in this 

study. The third phase examined the impact of that intervention through mixed methods 

for a small audience with multiple cycles of implementation, each cycle affording 

positive change to the intervention design. The outcome of the local impact phase was 

intended to be an effective professional development intervention to improve faculty 

consideration of adopting virtual worlds as a learning environment as well as a clearer 

understanding of the virtual world adoption process by faculty and the factors influencing 

that process. The local impact phase represents my research study with two DBR cycles 

being conducted. Although not to be addressed in this study, the ILDF would suggest 

examining the implementation of the intervention across a broader audience.  

Each of the two DBR cycles in this study consisted of identifying participants, 

conducting pre-SPDI one-on-one interviews, tailoring the SPDI to the participant domain, 

conducting three SPDI sessions, conducting post-SPDI one-on-one interviews, and 



 

109 
 

administering pre- and post-SPDI surveys. The following subsections describe the 

participants, setting, instruments, research design, and the intervention used in this study. 

Participants  

Each DBR cycle was restricted to four participants and hence the study consisted 

of eight participants in total. While the professional development literature recommended 

limiting session size, recommended numbers or guidance was not provided. However, 

based on personal experience through observation, four participants were selected as 

manageable for a hands-on introduction to virtual worlds with a single instructor.  

Participants were purposive, full-time faculty (N = 763,182; Almanac of Higher 

Education 2014). Adjunct faculty were considered potentially not as focused or 

incentivized to pursue consideration of adopting virtual worlds as a learning environment 

since they are not integrated with the university. Participant criteria included having three 

years of experience teaching the same course. This assumed three years provides 

sufficient experience to have conceivably refined their domain content knowledge and 

corresponding domain pedagogy. Another criterion was for faculty to have little to no 

virtual world experience. Faculty may have played 3D avatar-based games and may have 

heard of virtual worlds but they will not have used virtual worlds as a learning 

environment. If they ever had an avatar, they should not have really used it, i.e., those 

who go in-world every week, every month, or within the last six months are not 

appropriate for this study. Participants were purposely selected from the same domain so 

the SPDI content would be similarly relevant for each DBR cycle group.  
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A convenience sample of participants from the School of Nursing was identified 

from a mid-Atlantic university. My dissertation committee chair arranged a 30 minute 

meeting with a nursing faculty member where we discussed my research study and need 

for participants. This nursing faculty member agreed to participate and recruit 

participants. A one-page summary was provided to that faculty member to share with 

potential participants (provided in Appendix A). The faculty member shared the study 

purpose and participant requirements at a faculty meeting. Six participants volunteered. 

Two additional participants were recruited directly by me. The seventh participant, 

known to me, and located at the same university, was recruited via email. This participant 

was a past School of Nursing faculty member who had transitioned to an administrative 

role but who continued to teach nursing courses as needed.  The eighth participant was a 

fellow PhD student in the Graduate School of Education. This participant was a physical 

therapist but for purposes of this study, physical therapy was considered similar to the 

nursing domain. It was recognized that the physical therapist, currently not teaching, may 

not be as incentivized as full-time faculty members. 

While seven participants were from nursing, each had their own specialty. 

Specialties included pediatrics, community health, community-based practice, public 

health, community settings, psychology, family nurse practitioners, and genetics. All 

nursing participants had taught for more than five years, however, not necessarily the 

same course. The School of Nursing was said to rotate faculty across courses as need be. 

Hence, the need for developing domain pedagogical experience could only be assumed at 

the domain level and not course level. The physical therapist had taught physical therapy 
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to adult students in workshops but not as a faculty member. Informed consent was 

obtained from each participant at the start of the pre-SPDI interview. 

Setting 

Three different locations were used to conduct the SPDI sessions based on 

availability and convenience. The first location was a campus classroom computer lab, as 

shown in Figure 15. All computers in the lab were hardwired to the Internet, and 

therefore Wi-Fi connectivity was not required. The Second Life viewer was downloaded 

to each participant computer prior to their arrival. A viewer is required to access a virtual 

world and is similar to a web browser but can interpret 3D information. All computers 

were equipped with headsets that included microphones. The second location was a small 

conference room in the same campus building, as shown in Figure 16. The instructor’s 

computer was hardwired to the Internet while the participant laptops were connected via 

Wi-Fi. The computing department for that building reported Wi-Fi connectivity rates of 

74 Mbps download and 33 Mbps upload. Laptops were preloaded with the Second Life 

viewer and similar headsets with microphones were provided. The third location was a 

work study room at a public library, as shown in Figure 17. The same laptops and 

headsets as used in the campus small conference room location were used at this location. 

Internet connectivity was via Wi-Fi; connectivity rates were unknown.  

Instruments and Data Sources 

Data collected in this study included personal data, survey responses, interviews, 

and existing documents. The quantitative measures are first described followed by the 

qualitative protocols, and lastly other data sources. Original survey items with their 
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corresponding modified survey item used in this study are provided in Table 3. Table 4 

summarizes which instruments and data sources were used to explore each construct and 

variable under study while Table 5 summarizes which instruments and data sources were 

used to explore each research question. 

 
 

 

Figure 15. The campus classroom computer lab where some SPDI sessions were conducted. 
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Figure 16. The small conference room where some SPDI sessions were conducted. 

 
 
 

 

Figure 17. The library work study room where some SPDI sessions were conducted. 
Participant laptop was not yet setup. 
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Table 3  

Scale Survey Items from Prior Research and as Modified for the Current Study  

Survey Items from Prior Research by Scale  Modified Survey Item for Current Study  

Application Anxiety  
(from Fetscherin & Lattemann, 2008; α = .83) 

  

I feel apprehensive about using Second Life.   I feel apprehensive about using a virtual world. 

It scares me to think that Second Life could make me lose a lot 
of resources (money, information etc.) by hitting the wrong key.  

 It scares me to think that a virtual world could make me lose a lot 
of resources (money, information, etc.) by hitting the wrong key. 

I hesitate to use Second Life for fear of making mistakes I cannot 
correct.  

 I hesitate to use a virtual world for fear of making mistakes I 
cannot correct. 

Second Life is somewhat intimidating to me.   A virtual world is somewhat intimidating to me. 

Application Specific Self-Efficacy  
(from Yi & Hwang, 2003; ICR = .87) 

  

I believe I have the ability to download the file from the 
Blackboard system to my floppy disk.  

 I believe I have the ability to control my avatar in-world. 

I believe I have the ability to send e-mail using the Blackboard 
system.  

 I believe I have the ability to communicate with other avatars in-
world. 

I believe I have the ability to use the Blackboard system to 
communicate information to others.   

 I believe I have the ability to teleport to other locations in-world. 

I believe I have the ability to use the favorite Web site link on the 
Blackboard system.  

 I believe I have the ability to search for other in-world sites. 

  I believe I have the ability to take in-world pictures. 

Perceived Enjoyment 
(from Davis et al., 1992; α = .81) 

  

I find using WriteOne to be enjoyable.   I find using a virtual world to be enjoyable. 

The actual process of using WriteOne is pleasant.  The actual process of using a virtual world is pleasant. 

I have fun using WriteOne.   I have fun using a virtual world. 
                                                                                       (continued) 
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Survey Items from Prior Research by Scale  Modified Survey Item for Current Study  

Community  
(from Fetscherin & Lattemann, 2008; reliability not reported) 

  

Second Life improves communication with other people.   A virtual world improves communication with other people. 

Second Life improves cooperation with other people.   A virtual world improves cooperation with other people. 

Second Life improves collaboration with other people.  A virtual world improves collaboration with other people. 

Compatibility  
(from Moore & Benbasat, 1991; α = .86) 

  

Using a PWS is compatible with all aspects of my work.  Using a virtual world is compatible with all aspects of my 
teaching. 

I think that using a PWS fits well with the way I like to work. I think that using a virtual world fits well with the way I like to 
teach. 

Using a PWS fits into my work style.   Using a virtual world fits into my teaching style. 

Perceived Usefulness  
(from Davis et al., 1989; α = .97) 

  

Using WriteOne would improve my performance in the MBA 
program.  

 Using a virtual world would improve my performance in my 
courses. 

Using WriteOne would enhance my effectiveness in the MBA 
program.   

 Using a virtual world would enhance my effectiveness in my 
courses. 

I would find WriteOne useful in the MBA program.   I find a virtual world would be useful in my courses. 

Using WriteOne in the MBA program would increase my 
productivity. 

 Using a virtual world in my courses would increase my 
productivity. 

Perceived Ease of Use  
(from Davis et al., 1989; α = .91) 

  

Learning to operate WriteOne would be easy for me.   Learning to use a virtual world would be easy for me. 

I would find it easy to get WriteOne to do what I want it to do.   I find it easy to get a virtual world to do what I want it to do. 

It would be easy for me to become skillful at using WriteOne.   It is easy for me to become skillful at using a virtual world. 

I would find WriteOne easy to use.    I find a virtual world easy to use.                                   (continued) 
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Survey Items from Prior Research by Construct  Modified Survey Item for Current Study  

Relative Advantage  
(from Dass, 2013; α = not tested) 

  

Overall, I find using a PWS to be advantageous in my job.  Overall, I find using a virtual world to be advantageous in my 
job. 

Using a virtual world allows me to do something I cannot in a 
classroom.  

 Using a virtual world allows me to do something I cannot in a 
classroom.        

Complexity  
(from Thompson & Higgins, 1991; α = .60)

  

Using a PC takes too much time from my normal duties.   Using a virtual world takes too much time from my normal 
duties. 

Working with a PC is so complicated, it is difficult to understand 
what is going on.  

 Working with a virtual world is so complicated, it is difficult to 
understand what is going on. 

Using a PC involves too much time doing mechanical operations 
(e.g., data input).  

 Using a virtual world involves too much time doing mechanical 
operations (e.g., data input). 

It takes too long to learn how to use a PC to make it worth the 
effort.  

 It takes too long to learn how to use a virtual world to make it 
worth the effort. 

Behavioral Intention  

 (from Yi & Hwang, 2003; ICR = .87) 
  

I intend to download files from the Blackboard system frequently.  I intend to explore a virtual world, i.e., go in-world. 

I intend to download files from the Blackboard system frequently.   I intend to find journal articles about virtual worlds. 

I intend to visit other Web sites using the Blackboard system 
frequently.  

 I intend to communicate with others about virtual worlds. 

  I have already started investigating virtual worlds. 

Behavioral Intention to Use  

(from Venkatesh, 2000; α = .92, .90, .90) 
  

Assuming I had access to the system, I intend to use it.   Assuming I had access to a virtual world, I intend to use it. 

Given that I had access to the system, I predict that I would use 
it.  

 Given that I had access to a virtual world, I predict that I would 
use it.                                                                             (continued) 
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Survey Items from Prior Research by Construct  Modified Survey Item for Current Study  

Faculty Willingness to Use Virtual Worlds 
(from Dass, 2012b; α = .87) 

 Tech Willingness 

Senior leadership had to be convinced of in-house expenditures.  I have convinced senior leadership of in-house technology 
expenditures. 

I developed a small network of knowledgeable users for 
guidance on virtual worlds. 

 I developed a small network of knowledgeable users for 
guidance on technology. 

I became part of a community of adopters.  I became part of a community of technology adopters. 

I am passionate about using virtual worlds when pedagogically 
appropriate. 

 I am passionate about using technology when pedagogically 
appropriate. 

I was persistent in my efforts to design and implement a virtual 
world for learning. 

 I am persistent in my efforts to design and implement 
technologies for learning. 

I was willing to take a risk in using virtual worlds as a learning 
environment. 

 I am willing to take a risk in using technology in a learning 
environment. 

I was okay with making mistakes in front of my students.  I am okay with making mistakes in front of my students. 

I anticipated my role as educator might become facilitator in a 
virtual world. 

 I anticipate my role as educator might become facilitator when 
using technology. 

I like to learn about new technologies.  I like to learn about new technologies. 

I explicitly seek new technologies to try.  I explicitly seek new technologies to try. 
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Table 4 

Summary of Instruments and Data Sources Used to Explore Study Variables and Constructs  

 

Construct / Variable 
Under Study 

 
Instruments and Data Sources Used to Explore Constructs and Variables 

 
Pre-SPDI 
Interview  

 
Personal Data 
Questionnaire 

 
FacConAd 

Survey  

 
SPDI 

Session 
Survey  

 
Post-
SPDI 

Interview 

 SPDI 
Session 

Transcripts 

Application Self-Efficacy   Q11, Q12    X    Q6  X 

Application Anxiety   Q13    X    Q5  X 

Perceived Enjoyment       X    Q1, Q2  X 

Community   Q8    X      X 

Compatibility       X      X 

Innovativeness     Tech 
Willingness 

       X 

Felt Needs / Problems   Q10        Q9  X 

Personal Relevance   Q4, Q5, Q6, 
Q7, Q9 

       Q4  X 

Perceived Usefulness   Q2    X    Q7  X 

Perceived Ease of Use       X    Q3  X 

Facilitating Conditions   Q3  X      Q11  X 

Relative Advantage   Q14    X1    Q8  X 

Complexity       X      X 

Behavioral Intention  
to Use / Intention 

 Q15    X    Q10, Q12  X 

Actual Usage  Q1      X    X 

Notes. 1 Relative advantage was surveyed in only DBR Cycle One     
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Table 5 

Summary of Instruments and Data Sources Used to Explore Each Research Question  

 
 
 
 

Research Question 

 
Instruments and Data Sources Used to Explore Each Research Question 

 

P
re

-S
P

D
I 

In
te

rv
ie

w
  

P
er

so
n

al
 D

at
a 

Q
u

es
ti

o
n

n
ai

re
  

F
ac

C
o

n
A

d
 

S
u

rv
ey

  

S
P

D
I S

es
si

o
n

 
S

u
rv

ey
  

P
o

st
-S

P
D

I 
In

te
rv

ie
w

  

S
P

D
I S

es
si

o
n

 
T

ra
n

sc
ri

p
ts

 

RQ1: How did the SPDI change the participant’s: 

Application self-efficacy toward using a virtual 
world as a learning environment? 

  

X 

    

X 

    

X 

  

X 

Application anxiety toward using a virtual 
world as a learning environment? 

 X    X    X  X 

Perceived enjoyment in using a virtual world 
as a learning environment? 

     X    X  X 

Perception of community in using a virtual 
world as a learning environment? 

 X    X      X 

Perception of compatibility of using a virtual 
world as a learning environment? 

     X      X 

Perceived usefulness of virtual worlds as a 
learning environment? 

 X    X    X  X 

Perceived ease of use in using a virtual world 
as a learning environment? 

     X    X  X 

Perception of complexity in using a virtual 
world as a learning environment? 

     X      X 

Behavioral intention to use / intention to using 
a virtual world as a learning environment? 

 X    X    X  X 

(continued) 
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  Instruments and Data Sources Used to Explore Each Research Question 

 

Research Question 
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RQ2: Did the SPDI provide the basis for the 
participant to identify relative advantages to 
their personal needs? 

 X    X1    X  X 

RQ3: Did the participant pursue virtual worlds of 
their own volition beyond the SPDI 
requirements? If so, for what purpose? 

       X    X 

RQ4: Did participant demographics (specifically, 
technology experience, programming ability, 
and tech willingness) help explain (or not 
explain) the participant’s consideration of 
adopting virtual worlds as a learning 
environment? 

 X2  X      X  X 

RQ5: Did the SPDI impact faculty consideration of 
adopting virtual worlds as a learning 
environment? 

 X  X  X  X  X  X 

RQ6: Are there commonalities that explain faculty 
consideration of adopting virtual worlds as a 
learning environment? 

 X  X  X  X  X  X 

RQ7: What improvements could be made to the 
SPDI? Why? 

         X  X 

Notes. 1 Relative advantage was surveyed in only DBR Cycle One. 2 Some participants shared additional personal data during the 
interviews and SPDI sessions.   
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Personal Data Questionnaire (Dass, 2012a). Demographics, including gender, 

age, work environment, job role, domain, and technology experience, were collected. 

These items were selected based on a questionnaire used in a previous quantitative study 

on faculty adoption of virtual worlds (Dass, 2012a). The prior questionnaire was 

modified to reflect that I know their domain and they are all faculty in this study, i.e., not 

business or government. Two open-ended questions were also included in the 

questionnaire. The first asked why the participant volunteered to participate in this study 

which may reveal unknown factors that could help interpret the study results. The second 

question asked for their favorite class activity which may help inform the content of the 

intervention to increase personal relevance.  

The Personal Data Questionnaire included the Tech Willingness scale because 

willingness was considered a demographic in that it describes a participant characteristic. 

The Tech Willingness scale is a modified version of the Faculty Willingness to Use 

Virtual Worlds scale (Dass, 2012b).  The Faculty Willingness to Use Virtual Worlds was 

developed based on current faculty virtual world adopters. It measures their openness to 

using technology based on their self-perceived ability to take action, develop persistence 

and passion, and willingness to implement new classroom norms. Alternatively, Tech 

Willingness seeks to explore study participants as technology adopters and not 

specifically as virtual world adopters because the participants are not existing virtual 

world adopters. Participant willingness to use technology as defined from a virtual world 

adopter perspective may indicate the participant’s willingness to adopt virtual worlds. A 

sample item from the original Faculty Willingness to Use Virtual Worlds scale is: I 
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developed a small network of knowledgeable users for guidance on virtual worlds. The 

new item was: I developed a small network of knowledgeable users for guidance on 

technology. For this study, Faculty Willingness survey items were modified by replacing 

virtual worlds with technology; one item added the word technology; four items changed 

verb tense; and one item was re-written in first person. Cronbach alpha for Faculty 

Willingness to Use Technology was .87. Factor loadings ranged between .42 and .74, 

although a large range, discriminant validity from the one other scale was confirmed. A 

five-point Likert scale (strongly disagree to strongly agree) was used in this study as was 

used in the Faculty Willingness to Use Virtual Worlds scale. The original scale and the 

scale used in this study are included in Table 3. The Personal Data Questionnaire is 

provided in Appendix C.  

Faculty Consideration of Adoption Survey (FacConAd) (Dass, 2013). This 

survey is comprised of several scales used in prior TAM studies with the exception of 

one new measure (Relative Advantage). It should be noted that DBR Cycle One and Two 

used two different versions of the FacConAd survey because it was believed the integrity 

of some individual scales were compromised in DBR Cycle One. For example, DBR 

Cycle One used the Intention scale while DBR Cycle Two used the Behavioral Intention 

to Use (BIU) scale. Although the BIU scale only had two survey items, it was considered 

the more widely accepted scale for evaluating behavioral outcomes in terms of intentions. 

The Perceived Usefulness scale in DBR Cycle One survey item was excluded in DBR 

Cycle One but was included in DBR Cycle Two to maintain scale integrity and Cronbach 

alpha. The Application Self-Efficacy scale in DBR Cycle One included one extra survey 
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item specific to virtual worlds. Since the original scale did not include this survey item, 

the item was dropped from the DBR Cycle Two to again maintain scale integrity. 

Additionally, only DBR Cycle One included the Relative Advantage scale since the scale 

consisted of only two items with no prior use for validity and reliability measurements. 

Therefore, the FacConAd survey specific to DBR Cycle One included ten scales, 

consisted of 35 items, and was named FacConAd1. The FacConAd survey specific to 

DBR Cycle Two included nine scales, consisted of 31 survey items, and named 

FacConAd2. Refer to Table 6 for specific differences in the two FacConAd surveys.  

With regards combining the scales into one instrument, some researchers have 

created survey instruments by intermixing scale survey items while others have kept 

items together by scale; each approach has concerns about reliability and validity 

estimates (Moore & Benbasat, 1991; Venkatesh, 2000). This study mixed scale items. 

The sequence of the survey items for this study is based on selecting the first survey item 

from each of the scales, and then repeating this one-at-a-time sequential selection from 

each scale until all items have been included. Table 7 presents the FacConAd1 survey 

used in DBR Cycle One and Table 8 presents the FacConAd2 survey used in the DBR 

Cycle Two.  

In determining the number of scale options for the FacConAd responses, the 

number of scale options used in prior research was considered. Note that the Relative 

Advantage scale had not been used prior to this study. Of the remaining nine scales used 

in prior research, five used a seven-point Likert type scale; three used a five-point; and 

one an 11-point scale. FacConAd used a seven-point Likert-type scale because it was 
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most frequently used and the desire for a scale finer than the Likert five-point scale. The 

response options are strongly disagree (1), disagree, somewhat disagree, neutral, 

somewhat agree, agree, and strongly agree (7). FacConAd also included two open-ended 

questions to ask participants to describe the most compelling advantage and challenge to 

using a virtual world as a learning environment. The following describes the original 

scales and changes made to the scale items for the current study. 
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Table 6 

FacConAd Survey Items by Variable as Used in DBR Cycle One and DBR Cycle Two 

Survey Item 
DBR 
Cycle 
One 

DBR 
Cycle 
Two 

Application Anxiety  
I feel apprehensive about using a virtual world. X X 

  
It scares me to think that a virtual world could make me lose a lot of 
resources (money, time, information) by hitting the wrong key. 

X X 

  
I hesitate to use a virtual world for fear of making mistakes I cannot 
correct. 

X X 

A virtual world is somewhat intimidating to me. X X 

Application Self-Efficacy  
I believe I have the ability to control my avatar in-world. X X 
I believe I have the ability to communicate with other avatars in-world. X X 
I believe I have the ability to teleport to other locations in-world. X X 
I believe I have the ability to search for other in-world sites. X X 
I believe I have the ability to take pictures in-world. X NA 

Community  
A virtual world improves communication with other people. X X 
A virtual world improves cooperation with other people. X X 
A virtual world improves collaboration with other people. X X 

Compatibility  
Using a virtual world is compatible with all aspects of my teaching. X X 
I think that using a virtual world fits well with the way I like to teach. X X 
Using a virtual world fits into my teaching style. X X 

Complexity  
Using a virtual world takes too much time from my normal duties. X X 

  
Working with a virtual world is so complicated, it is difficult to understand 
what is going on. 

X X 

  
Using a virtual world involves too much time doing mechanical operations 
(e.g., data input). 

X X 

  
It takes too long to learn how to use a virtual world to make it worth the 
effort. 

X X 

Perceived Enjoyment  
I find using a virtual world to be enjoyable. X X 
The actual process of using a virtual world is pleasant. X X 
I have fun using a virtual world. X X 

Perceived Ease of Use  
Learning to use a virtual world is easy for me. X X 
I find it easy to get a virtual world to do what I want it to do. X X 
It is easy for me to become skillful at using a virtual world. X X 
I find a virtual world easy to use. X X 

Note. NA is not applicable, meaning, not used in that version of the survey 
(continued) 
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Survey Item 
DBR 
Cycle 
One 

DBR 
Cycle 
Two 

Perceived Usefulness  
Using a virtual world would improve my performance in my courses. X X 
Using a virtual world would enhance my effectiveness in my courses. X X 
I find a virtual world would be useful in my courses. X X 

Using a virtual world in my courses would increase my productivity. NA X 

Relative Advantage  
Overall, I find using a virtual world to be advantageous in my job. X NA 
Using a virtual world allows me to do something I cannot in a classroom. X NA 

Intention  
I intend to explore a virtual world, i.e., go in-world. X NA 
I have already started investigating virtual worlds. X NA 
I intend to find journal articles about virtual worlds. X NA 
I intend to communicate with others about virtual worlds. X NA 

Behavioral Intention to Use  
Assuming I had access to a virtual world, I intend to use it. NA X 
Given that I had access to a virtual world, I predict that I would use it. NA X 

Note. NA is not applicable, meaning, not used in that version of the survey 
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Table 7 

FacConAd1 - Faculty Consideration of Adoption Survey for DBR Cycle One 

Survey Item  Variable 

1 I feel apprehensive about using a virtual world.   APPANX1 

2 I believe I have the ability to control my avatar inworld.  APPEFF1 

3 I find using a virtual world to be enjoyable.         PE1 

4 A virtual world improves communication with other people.         COM1 

5 Using a virtual world is compatible with all aspects of my teaching.        COMPAT1 

6 Using a virtual world would improve my performance in my courses.       PU1 

7 Learning to use a virtual world is easy for me.         PEOU1 

8 Overall, I find using a virtual world to be advantageous in my job.         RELADV1 

9 Using a virtual world takes too much time from my normal duties.         COMPLX1 

10 I intend to explore a virtual world, i.e., go inworld.  INTENTIONS1

11 I have already started investigating virtual worlds.         INTENTIONS2

12 
It scares me to think that a virtual world could make me lose a lot of 
resources (money, time, information) by hitting the wrong key.  APPANX2 

13 I believe I have the ability to communicate with other avatars inworld.  APPEFF2 

14 The actual process of using a virtual world is pleasant.         PE2 

15 A virtual world improves cooperation with other people.         COM2 

16 I think that using a virtual world fits well with the way I like to teach.        COMPAT2 

17 Using a virtual world would enhance my effectiveness in my courses.  PU2 

18 I find it easy to get a virtual world to do what I want it to do.         PEOU2 

19 
Using a virtual world allows me to do something I cannot in a 
classroom.         RELADV2 

20 
Working with a virtual world is so complicated, it is difficult to 
understand what is going on.  COMPLX2 

21 I intend to find journal articles about virtual worlds.         INTENTIONS3

22 
I hesitate to use a virtual world for fear of making mistakes I cannot 
correct.         APPANX3 

23 I believe I have the ability to teleport to other locations in-world.  APPEFF3 

24 I have fun using a virtual world.         PE3 

25 A virtual world improves collaboration with other people.         COM3 

26 Using a virtual world fits into my teaching style.         COMPAT3 

27 I find a virtual world would be useful in my courses.         PU3 

28 It is easy for me to become skillful at using a virtual world.         PEOU3 

29 
Using a virtual world involves too much time doing mechanical 
operations (e.g., data input).  COMPLX3 

30 I intend to communicate with others about virtual worlds.         INTENTIONS4

31 A virtual world is somewhat intimidating to me.         APPANX4 

(continued) 
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Survey Item  Variable 

32 I believe I have the ability to search for other in-world sites.  APPEFF4 

33 I find a virtual world easy to use.         PEOU4 

34 
It takes too long to learn how to use a virtual world to make it worth the 
effort.         COMPLX4 

35 I believe I have the ability to take pictures in-world.  APPEFF5 

Note. APPANX = application anxiety; APPEFF = application specific self-efficacy; PE = perceived 
enjoyment; COM = community; COMPAT = compatibility; PU = perceived usefulness; PEOU = 
perceived ease of use; COMPLX = complexity; INTENTIONS = behavioral intention; the number 
after the variable acronym indicates the order sequence for that variable 
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Table 8 

FacConAd2 - Faculty Consideration of Adoption Survey for DBR Cycle Two 

Survey Item  Variable 

1 I feel apprehensive about using a virtual world.  APPANX1 

2 I believe I have the ability to control my avatar in-world.  APPEFF1 

3 I find using a virtual world to be enjoyable.  PE1 

4 A virtual world improves communication with other people.  COM1 

5 Using a virtual world is compatible with all aspects of my teaching.  COMPAT1 

6 Using a virtual world would improve my performance in my courses.  PU1 

7 Learning to operate a virtual world would be easy for me.  PEOU1 

8 Using a virtual world takes too much time from my normal duties.  COMPLX1 

9 Assuming I had access to a virtual world, I intend to use it.  BIU1 

10 It scares me to think that a virtual world could make me lose a lot of resources 
(money, information, etc.) by hitting the wrong key. 

 APPANX2 

11 I believe I have the ability to communicate with other avatars in-world.  APPEFF2 

12 The actual process of using a virtual world is pleasant.  PE2 

13 A virtual world improves cooperation with other people.  COM2 

14 I think that using a virtual world fits well with the way I like to teach.  COMPAT2 

15 Using a virtual world would enhance my effectiveness in my courses.  PU2 

16 I find it easy to get a virtual world to do what I want it to do.  PEOU2 

17 Working with a virtual world is so complicated, it is difficult to understand what is 
going on. 

 COMPLX2 

18 Given that I had access to a virtual world, I predict that I would use it.  BIU2 

19 I hesitate to use a virtual world for fear of making mistakes I cannot correct.  APPANX3 

20 I believe I have the ability to teleport to other locations in-world.  APPEFF3 

21 I have fun using a virtual world.  PE3 

22 A virtual world improves collaboration with other people.  COM3 

23 Using a virtual world fits into my teaching style.  COMPAT3 

24 I find a virtual world would be useful in my courses.  PU3 

25 It would be easy for me to become skillful at using a virtual world.  PEOU3 

26 Using a virtual world involves too much time doing mechanical operations (e.g., 
data input). 

 COMPLX3 

27 A virtual world is somewhat intimidating to me.  APPANX4 

28 I believe I have the ability to search for other in-world sites.  APPEFF4 

29 Using a virtual world in my courses would increase my productivity.  PU4 

30 I would find a virtual world easy to use.  PEOU4 

31 It takes too long to learn how to use a virtual world to make it worth the effort.  COMPLX4 

Note. APPANX = application anxiety; APPEFF = application specific self-efficacy; PE = perceived 
enjoyment; COM = community; COMPAT = compatibility; PU = perceived usefulness; PEOU = perceived 
ease of use; COMPLX = complexity; BIU = behavioral intention to use; the number after the variable 
acronym indicates the order sequence for that variable   
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Application Anxiety (Fetscherin & Lattemann, 2008). This scale measures 

participant anxiety toward using Second Life (a virtual world) based on four items, as 

example: Second Life is somewhat intimidating to me. The scale was modified for this 

study by replacing each occurrence of “Second Life” with “a virtual world.” Fetsherin 

and Lattemann used a five-point Likert scale (strongly disagree to strongly agree). 

Cronbach alpha was reported as .83. An exploratory factor analysis (EFA), using 

principal component analysis with varimax rotation across eight constructs, indicated 

anxiety was discriminant with factor loadings ranging between .67 and .80. Alternatively, 

Venkatesh et al. (2003) used a seven-point Likert-type scale using the same items but 

“the system” was used instead of “Second Life.” Internal consistency reliabilities (ICRs) 

were reported for three different studies as: .82, .83, and .85. This was considered 

evidence that a seven-point Likert-type scale is acceptable. 

Application Self-Efficacy (Yi & Hwang, 2003). This scale measures participants’ 

beliefs about their capability in a technology based on four items, as example: I believe I 

have the ability to send e-mail using the Blackboard system. All four items begin the 

stem: I believe I have the ability to and conclude with a task. The scale was modified for 

this study by providing a replacement task. The aforementioned item was written as: I 

believe I have the ability to communicate with other avatars in-world. Yi and Hwang 

used an 11-point Likert-type scale (completely disagree to completely agree). A pilot 

study (n = 42) indicated some adjustments to the scale were required (final scale is 

reported in this document). The reliability and validity were said to be “similar to prior 

research.” For their study, an ICR of .87 was reported for this scale. A factor structure 
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matrix revealed the scale was discriminant from the other scales used and had factor 

loadings ranging from .77 to .85. In another study, Chow et al. (2012) used a seven-point 

Likert-type scale for self-efficacy for nursing students using Second Life but the focus 

was computers and was not application specific. For example, one item was: I can learn 

to use most computer programs just by reading the manuals and help. Using a virtual 

world as a learning environment has no manuals and only technical help, not 

pedagogical. Hence, the scale by Yi and Hwang was used with a seven-point Likert-type 

scale because (1) I believe application self-efficacy is more relevant than general 

computer self-efficacy (Bandura, 1986); (2) my study is not intended to develop a 

statistically-verified model but only report simple descriptive statistics (n = 8); and (3) 

the data are intended to only provide a basis to compare pre- and post-SPDI beliefs 

although it is recognized that such comparisons can be problematic (Marakas et al., 199l; 

Venkatesh, 2000). 

Community (Fetscherin & Lattemann, 2008). This scale represents the 

participant’s beliefs that using a virtual world improves collaboration, communication, 

and cooperation. Three items comprise the scale, as example: Second Life improves 

communication with other people. The items were modified for this study by replacing 

each occurrence of “Second Life” with “a virtual world.” A five-point Likert scale 

(strongly disagree to strongly agree) was employed. An exploratory factor analysis, 

using principal component analysis with varimax rotation across eight constructs, 

indicated that these three items were discriminant with factor loadings of .76, .85, and 

.85. Prior to the EFA, community items were part of a larger scale (perceived usefulness) 
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that had a Cronbach alpha of .84. A Cronbach alpha for the new variable community was 

not reported. A seven-point Likert-type scale was employed for this study. 

Compatibility (Moore & Benbasat, 1991). This scale measures how well 

technology usage aligns with the participant’s current values, needs, and past experiences 

based on three items, as example: Using a PWS is compatible with all aspects of my 

work. For this study, all items were modified by replacing “PWS” with “a virtual world” 

and “work” with “teaching” or “teach.” A seven-point Likert-type scale was employed 

but scale anchors were not reported. Based on two field tests, a Cronbach alpha of .88 

and .83 were reported. Construct validity was ensured through multiple stages of analysis 

including item creation based on prior research and construct definitions; multiple rounds 

of multiple judges sorting items based on perceived constructs (each round used new 

judges); and two pilot tests and two field tests, both analyzed using exploratory factor 

analyses amongst other statistical tests for discriminant and convergent validity.  

Complexity (Thompson et al., 1991). This scale measures the participant’s 

perception of how difficult it is to use an innovation based on four items, as example: 

Using a PC takes too much time from my normal duties. The items were modified for this 

study by replacing “PC” with “virtual world.” A five-point Likert scale was used 

(strongly disagree to strongly agree). A Cronbach alpha of .60 was reported. A partial 

least squares analysis was used because it provides a single statistical technique to 

accomplish a combined regression and principal component factor analysis. The factor 

loadings were .69, .80, .36, and .59, although low, the variable was discriminant from the 

other scales used in the study. A seven-point Likert-type scale was used in this study. 



 

133 
 

Perceived Enjoyment (Davis et al., 1992). This scale measures the degree to 

which the participant anticipates how much fun a technology would be, regardless of 

other performance measures such as job satisfaction. The scale contains three items, as 

example: I find using WriteOne to be enjoyable. The items were modified for this study 

by replacing each occurrence of “WriteOne” with “a virtual world.” A seven-point 

Likert-type scale was used (likely to unlikely). A Cronbach alpha of .81 was reported. An 

EFA using principal component analysis with varimax rotation indicated this scale was 

discriminant from the other scales in their study and had loading factors of .81, .82, and 

.83. 

Perceived Ease of Use (Davis et al., 1992). This scale measures the degree to 

which the participant anticipates a technology would be free from effort based on four 

items, as example: Learning to operate WriteOne would be easy for me. The items were 

modified for this study by replacing “WriteOne” with “a virtual world.” A seven-point 

Likert-type scale was used (likely to unlikely). A Cronbach alpha of .88 was reported. An 

EFA using principal component analysis with varimax rotation indicated this scale was 

discriminant from the other scales in their study and had loading factors of .83, .87, .88, 

and .83. 

Perceived Usefulness (Davis et al., 1992). This scale measures the degree to 

which the participant believes using a technology would enhance job performance based 

on four items, as example: Using WriteOne would improve my performance in the MBA 

program. The items were modified for this study by replacing “WriteOne” with “a virtual 

world” and replacing “the MBA program” with “my courses.” A seven-point Likert-type 
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scale was used (likely to unlikely). A Cronbach alpha of .91 was reported. An EFA using 

principal component analysis with varimax rotation indicated this scale was discriminant 

from the other scales in their study and had loading factors of .83, .87, .88, and .83. 

Relative Advantage (Dass, 2013). This survey consisted of two items created for 

this study. Even though a Relative Advantage scale was presented by Moore and 

Benbasat (1991), five of the six survey items referred to job efficiencies and productivity 

as in business applications. These were not considered relevant to faculty adoption of a 

virtual world as a learning environment. However, one item was adopted for the current 

study: Overall, I find using a PWS to be advantageous in my job. A second survey item 

was created to better reflect the use of virtual worlds: Using a virtual world allows me to 

do something I cannot in a classroom. Since this survey only consisted of two items, 

without validity and reliability evaluated, the survey was not used in DBR Cycle Two.  

Behavioral Intention (Yi & Hwang, 2003). This scale consisted of four items and 

measures the participant’s intention to use a virtual world. The original scale consisted of 

three items, all beginning with the stem “I intend.” For example, I intend to download 

files from the Blackboard system frequently. These three items were modified by using 

the same stem and adding a virtual world activity. For example, one item became I intend 

to explore a virtual world, i.e., go in-world. A fourth item was also added, but using the 

same stem. Since scale integrity was compromised by adding a fourth item, and given 

only the stem was used, this scale was only used in DBR Cycle One.  

Behavioral Intention to Use (Venkatesh, 2000). This scale was used in DBR 

Cycle Two. The scale measures the participant’s intention to use a virtual world based on 
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two items, as example: Assuming I had access to the system, I intend to use it. The items 

were modified for this study by replacing “the system” with “a virtual world.” A seven-

point Likert-type scale was used (scale anchors were not reported). The original scale was 

used in three different studies at three different times post-intervention. The data was 

pooled across studies.  Cronbach alphas for the pooled data at the time just after 

intervention were .92, and at both one and three months after intervention were .90. 

Based on a partial least squares approach, high reliability and discriminant validity were 

confirmed; factor loadings were .95 and .91.  

Pre-SPDI Interview Guide (Dass, 2013). A semi-structured, one hour, 

individual participant interview was  conducted to provide a richer understanding of who 

they are relative to the variables under study; to provide the basis for developing 

participant personas; and to triangulate survey data. While 15 specific questions were 

asked, additional exploratory questions were asked depending on participant responses. 

For example, one question was: what things do you wish you could do in your course, but 

can’t? Why not? Follow up questions explored the specific nature of what they can’t 

perceivably do in their course and alternatives they had already tried. By understanding 

their needs, I may be able to better personalize or show new teaching strategies not 

otherwise realized. Table 9 lists each pre-intervention interview question with the 

purpose of the question.  

SPDI Session Survey (Dass, 2013). Participants could be influenced by sources 

other than the intervention during the study period. At the beginning of each SPDI 

session, the participants took a five minute survey to determine any external influences 



 

136 
 

and any initial positive impact of the SPDI. Participants were asked if they had talked 

about virtual worlds to others and if they engaged in any self-directed explorations of 

virtual worlds outside the intervention sessions and the amount of time spent in-world, if 

any at all. Table 10 presents this survey.  

Post-SPDI Interview Guide (Dass, 2013). A semi-structured, one hour, 

individual participant interview was conducted to validate and further explore individual 

survey responses and also identify ways to improve the intervention to have greater 

impact on others’ consideration of adopting virtual worlds as a learning environment. A 

semi-structured approach was used to allow specific questions to be asked but also allow 

additional questions commensurate with the responses. Five of the 13 post-SPDI 

questions are from the pre-SPDI interview guide to provide an exact comparison of 

technology and virtual world self-efficacy, virtual world anxiety, felt needs / problems, 

and perceived usefulness. Remaining questions explored other constructs as well as for 

ways to improve SPDI effectiveness. For example, one question asked: what would it 

take to make you pursue using a virtual world for your course? Table 11 provides the 

post-SPDI interview guide and the purpose for each question.  

SPDI Session Transcripts. Each SPDI session was audio recorded for later 

transcription and subsequent analysis. DBR Cycle One consisted of eight 90-minute 

SPDI sessions while DBR Cycle Two consisted of nine 90-minute SPDI sessions.  
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Table 9 

Pre-SPDI Interview Guide with Question Purpose  

Interview Question  Purpose 

-- Explain dissertation; define virtual world.  State study purpose; create open 
atmosphere 

1 What is your experience with virtual 
worlds?  
Have you played avatar-based games 
(Sims, World of Warcraft, Civilization)? Do 
you have a Second Life avatar? When did 
you use it last? 

 
Ensure actual usage is minimum IAW 
requirements; ask them not to get an 
avatar, we’ll do that as part of class 

2 Do you think a virtual world could be useful 
in your course? Why or why not? 

 
Explore perceived usefulness 

3 What prevents you from using a virtual 
world? Are there any incentives? 

 
Explore facilitating conditions 

4 What courses are you currently teaching?  
 

Identify relevant domain content  

5 How long have been teaching those 
courses? 

 
Identify experience with content pedagogy; 
also confirm study requirements of three 
years 

6 Why is that course important to that 
domain {nursing}? 

 
Identify significance and context 

7 What types of activities do your students 
do? Reading, memorizing, role-playing, 
problem solving… 

 
Identify personally relevant activities;  
Determine compatibility with virtual world 
affordances  

8 Are any activities group work? 
 

Explore community  

9 Why do you have them do these activities? 
 

Understand content pedagogy and align 
with virtual world affordances as 
appropriate 

10 What things do you wish you could do in 
your course but can’t? Why not? 

 
Identify any felt needs / problems 

11 Do you feel comfortable using technology? 
Why do you say that? 

 
Explore technology self-efficacy 

12 Do you think you would feel comfortable 
using a virtual world? 

 
Explore virtual world self-efficacy 

13 Are you at all nervous or anxious about 
using a virtual world? Why? 

 Explore virtual world anxiety 

14 Do you think a virtual world could provide 
an advantage over your current teaching 
practices? Why? 

 Explore relative advantage 

(continued) 
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Interview Question  Purpose 

15 Right now, would you use a virtual world 
for your course? 

 Explore behavioral intentions 

-- Close interview  Thank participant; inform them of the next 
steps 

 

 

 

Table 10 

SPDI Session Survey  

Question  Response Options 

1 Since we last met, did you discuss virtual worlds 
with anyone? 

 
Yes 
No 

 
If so, please check all that apply. 

 Significant other 
Child 
Other family 
Friends (non-nursing) 
Nurses (not faculty) 
Faculty nurses (not in your 
university) 
Faculty nurses in your university 
Other (please fill specify) 

2 Since we last met, did you start searching for 
virtual world information? 

 
Yes 
No 

 If so, for what purpose? 
 

Text box 

3 Since we last met, did you spend any time in-world 
of your own volition beyond the homework 
assignment? 

 
Yes 
No 

 If so, for what purpose?  
 

Text box  

4 Select how much time you spent in-world. 
 No time 

Less than 1 hour 
1 hour 
2 hours 
3 hours 
4 hours 
More than 4 hours  
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Table 11 

Post-SPDI Interview Guide with Question Purpose  

Question  Purpose 

-- Opening with: I enjoyed the sessions…  Icebreaker 

1 Did you find the sessions fun?  Explore perceived enjoyment  

2 Do you think it would be fun for you to use a 
virtual world in your course? And your 
students? 

 Explore perceived enjoyment  

3 Was it easy to use a virtual world?  Explore perceived ease of use 

*4 Were the virtual world examples relevant to 
your course needs, could you relate to them? 
Why or why not? 

 Explore personal relevance of SPDI 

*5 Are you at all nervous or anxious about using a 
virtual world? Why? 

 
Explore virtual world anxiety and possible SPDI 
improvements 

*6 Do you think you would feel comfortable using 
a virtual world? Why? 

 Explore virtual world self-efficacy and possible 
SPDI improvements 

*7 Do you think a virtual world could be useful in 
your course? Why or why not? 

 Explore perceived usefulness and possible 
SPDI improvements 

*8 Do you think a virtual world could provide an 
advantage over your current teaching 
practices? Why? 

 
Explore relative advantage 

9 Could you use a virtual world to do something 
you could not do before, e.g., [customize to 
pre-SPDI answer to Q9 if possible]? 

 Identify if previously unknown felt needs / 
problems became apparent 

10 Are you going to use a virtual world for your 
course? Why or why not?  If yes, how? 

 Explore behavioral intention to use and SPDI 
impact  

11 What would it take to get you to use a virtual 
world for your course? 

 Identify facilitating conditions (positive and 
negative) 

12 If your barriers were removed, would you use a 
virtual world? 

 Further explore any perceived barriers, 
anxieties, and self-efficacy issues 

13 Recognizing I wanted to improve your 
consideration of using virtual worlds, what 
changes would you recommend for the 
intervention?  

 Further explore behavioral intention to use and 
any perceived barriers, anxieties, and self-
efficacy issues 

-- I can’t thank you enough for participating in my 
dissertation study 

 Thank profusely 

* same question from the pre-SPDI interview guide 
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Course Syllabi. At the end of the DBR Cycle One pre-SPDI interviews, 

participants were asked to provide an electronic copy of their course syllabi to identify 

potential relevant content and common instructional strategies for the SPDI. Only two 

participants provided the data. The syllabi did not provide insight into the instructional 

strategies as intended but rather just the course objectives and assignments. Additionally, 

it was learned that nursing faculty teach a multitude of courses from pediatrics to wound 

care. Using the syllabi to target specific content   at a topic level was not possible. The 

provided syllabi were not used and were not pursued in DBR Cycle Two.  

Research Design 

An exploratory case study, relying on mixed methods and multiple cases, was 

used to collect data on faculty consideration of adopting virtual worlds as a learning 

environment. A case study is appropriate when trying to understand how and why a 

contemporary phenomenon occurs where the researcher has little control over the events 

(Yin, 2009). In this study, the contemporary issue was the adoption of virtual worlds as a 

learning environment. While I had control over the SPDI design and content, I did not 

have control over participant reaction or subsequent behavior to adopt or not adopt. The 

mixed method relied on a component design whereby the different methods are “separate 

and are discretely identifiable” (Greene, 2007, p. 122). More specifically, a convergence 

component design was used for the purpose of triangulation of data collected from 

multiple data sources of equal weight for the same facets of a research topic (Greene, 

2007). 
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Each DBR cycle was intended to occur over a five week period. Each week had a 

purpose. The first week was to conduct one-on-one pre-SPDI interviews; the second, 

third, and fourth weeks were to each contain one 90-minute SPDI session; and the last 

week was for one-on-one post-SPDI interviews. This schedule was not strictly adhered to 

as will be explained in Chapter 4 Results. The two DBR cycles were sequenced 

consecutively so the results from DBR Cycle One could inform the SPDI for DBR Cycle 

Two. Figure 18 indicates the calendar duration of each major event as it occurred in this 

study; the major events were considered the pre- and post-SPDI interviews, the SPDI 

sessions, and the preliminary analysis time between DBR cycles. 

Data collection included questionnaires, surveys, interviews, session 

transcriptions, and extant data. The Personal Data Questionnaire for demographic 

information was completed before the SPDI sessions began. The FacConAd survey was 

given pre- and post-SPDI to quantitatively evaluate the change in participant perceptions 

across several variables and constructs. The SPDI Session surveys were given at the start 

of each SPDI session to monitor virtual world activities during the study but outside of 

the sessions. The semi-structured one-on-one interviews were conducted pre- and post-

SPDI sessions to explore participant beliefs and thoughts about using virtual worlds as a 

learning environment. Additionally, each SPDI session was audio recorded for later 

transcription analysis.  
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Study Event APRIL MAY JUNE JULY AUGUST

DBR Cycle One

Pre‐SPDI Interviews

SPDI Sessions

Post‐SPDI Interviews

Preliminary Analysis

DBR Cycle Two

Pre‐SPDI Interviews

SPDI Sessions

Post‐SPDI Interviews

 

Figure 18. Study Timeline 
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Procedures 

Once participants were identified as was described in the Participant section of 

this chapter, an email was sent to each participant requesting a one-hour timeframe from 

within a single, identified week to conduct the pre-SPDI interview. At the start of each 

pre-SPDI interview, each participant was asked to sign an Institutional Review Board-

approved informed consent form (see Appendix B). At the end of the interview, each 

participant was given a unique identifier to be used on all online surveys. The code was 

simplistic and easy to remember, for example, their initials in reverse order. The 

participant was then informed that they will need to take two online surveys; provide 

syllabi from their course(s); and review two YouTube videos as an introduction to virtual 

worlds. The online surveys were the Personal Data Questionnaire and the FacConAd 

survey. After the pre-SPDI interview, a follow-up email was sent with their ID code, a 

reminder to send the syllabi, and the links to the questionnaire and survey.  

At the start of each of the three SPDI sessions, the SPDI Session survey was 

administered. Each SPDI session was given in accordance with the developed SPDI 

Instructor Guide. I served as the instructor. The Instructor Guide that was developed for 

the SPDI intervention will be discussed in the next section. The Instructor Guide included 

the session slides, instructor notes per slide, and handouts. Each SPDI session was 

digitally audio recorded using two different recorders. At the end of the last SPDI 

session, participants were asked to identify a one-hour timeframe within the next week to 

conduct the post-SPDI interview. Participants were also reminded they will take one last 

online survey to be completed before their interview. The survey link was sent via email 
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the next day with their ID code. Participants were not to take the last survey the same day 

as the last SPDI session to allow for some independent reflection time. Additionally, 

participants were to take the survey before the post-SPDI interview to represent 

perceptions before interview discussions could potentially alter a perception.  

At the completion of the first DBR cycle, a short preliminary analysis was 

conducted to identify areas where the intervention could be modified to improve faculty 

consideration of adopting virtual worlds. Two weeks after the completion of the first 

DBR cycle, the second cycle was intended to be started using the same procedures.  

The questionnaire and surveys were administered using an online service, 

SurveyMonkey; no IP addresses were collected. The Personal Data Questionnaire and the 

FacConAd survey were administered from a location and computer of the participant’s 

choosing, e.g., a home or work computer. The SPDI Session surveys were administered 

using the computers in the SPDI session setting.  

The pre- and post-SPDI interviews were conducted in either the participant’s 

office or a small conference room where extraneous noise could be controlled. Two 

separate digital audio recording devices were used to record the interviews; one device 

serving as backup. SPDI sessions were also audio recorded for subsequent transcription. 

Intervention 

The overarching goal of the SPDI is to improve faculty consideration of adopting 

virtual worlds as a learning environment. To accomplish this goal, three information 

sources were used to identify SPDI design recommendations and SPDI content. First, the 

variable and construct definitions, i.e., the previously identified antecedents and 
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determinants (refer to Figure 15) were used to identify content. For example, to address 

the construct application self-efficacy, the SPDI would need to include content and 

activities intended to improve the participants’ beliefs about their capability to use a 

virtual world. The second information source to inform the SPDI content was the 

literature on effective professional development interventions. For example, professional 

development interventions are found to be more effective if they are contextualized to 

instructor needs, therefore the intervention content should be contextualized to the 

domain and domain pedagogy of the faculty participants. Lastly, the SPDI was informed 

by the research literature summarized in this study on the issues and concerns articulated 

by faculty and teachers considering technology or virtual world usage. For example, 

several researchers mentioned cost as a possible barrier to technology adoption and hence 

cost options could be reviewed in the SPDI to de-mystify how others have financially 

supported their virtual world endeavors. The following describes how this extant data 

were used to develop the SPDI.  The section closes with a summary of the SPDI design 

and content.  

Data source: Variable and construct definitions. Twelve antecedents and 

determinants representing different variables and constructs under study were addressed 

in the SPDI design and content. Three variables were not intended to be addressed in the 

SPDI content. Innovativeness, an antecedent, was considered a demographic and 

measured through the Tech Willingness survey. Since the behavioral outcomes represent 

the dependent variables, they were not addressed in the SPDI content.  
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The SPDI design and content is intended to address each of the 12 variables and 

constructs with the intention to improve faculty consideration of adopting virtual worlds 

as a learning environment. The SPDI should diminish application anxiety, and hence, 

content and activities that expose faculty to using a virtual world and allow them to 

become comfortable with virtual worlds were incorporated to reduce negative emotional 

reactions such as apprehension and intimidation. To improve application self-efficacy, 

relevant activities were added to increase faculty’s beliefs about their capability in using 

a virtual world. To address perceived enjoyment, the content and activities addressed 

increasing faculty’s perception that using a virtual world would be fun to use. 

Community required providing content and activities that illustrated how using a virtual 

world supports student collaboration, communication, and cooperation. Compatibility 

required showing exemplars and case histories that were aligned with instructor values, 

needs, and past experiences. Felt needs / problems required content that addressed 

existing identified need or problem, or provide opportunity for a need or problem to 

materialize once the instructor sees how a virtual world could be used. Personal relevance 

necessitated contextualizing the content to be pertinent to the faculty’s teaching and 

context. Perceived usefulness required illustrating exemplars and case histories that 

would enhance faculty job performance, e.g., improve student outcomes. Perceived ease 

of use required content and activities that illustrated how using a virtual world is free of 

effort, i.e., used simple, easy to understand direction. Facilitating conditions addressed 

the objective factors that are external to faculty control that influence virtual world 

adoption. Relative advantage required content and activities that increases faculty’s belief 
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that virtual world usage is better than their current practices. Complexity required content 

and activities that diminish perceptions of how difficult it is to understand and use a 

virtual world. These content and activity suggestions, based on the 12 variables and 

constructs under study, were addressed in the SPDI. 

Data source: Professional development literature. The literature on 

professional development indicated a number of strategies exist to improve the success of 

professional development interventions on technology adoption and integration. These 

strategies were found to be related to the SPDI design as well as the SPDI content. For 

example, using small group sessions is a design recommendation while having access to 

the technology at home is a facilitating condition that can be discussed in the SPDI, i.e., 

faculty can be shown how to access the technology from home. Upon examining the 

professional development strategies as a collective, four themes were revealed; two were 

design related and two were content related, as outlined below.  

Design: Structure. The structure refers to the overarching format of the 

intervention and not just a singular SPDI session. The intervention should be designed for 

a limited number of participants of common interest or like-mindedness such as school, 

department, grade, or domain (Desimone, 2009; Georgina & Olson, 2008; Kenney et al., 

2010; Opfer & Pedder, 2011; Schrum & Levin, 2013). An effective professional 

development intervention should be sustained and intensive such as 20 contact hours 

spread across a semester (Desimone, 2009; Opfer & Pedder, 2011). The intervention 

should allow time for faculty to understand the technology, its use, and implementation 

(Schrum, 1999). Fisher et al. (1996) further recommend outlining a four year plan for 
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technology integration to first allow teachers time to become comfortable and 

conceptualize its usage before new and novel ways could even be imagined. A four year 

plan is beyond the scope of this study as the goal is to let faculty become familiar, 

comfortable, and able to conceptualize its usage, i.e., addressing first year concerns. 

Additionally, Joyce and Showers (1983) recommend the intervention content should 

progress in this order: the theoretical basis, exemplar observation, practice with feedback 

in a safe environment, and follow-on peer coaching (as cited by Schrum, 1999).  

Design: Instructional strategies. Student learning is facilitated through 

instructional strategies, i.e., the things teachers do to engage the student in learning 

(Dabbagh & Bannan-Ritland, 2005). General recommendations from the literature 

included: have teachers learn in the way the materials should be used with the students; 

create a reasonable dissonance between current and future practice that can be overcome, 

to include its perceived value; provide opportunity for reflection (and best applied after 

the intervention); help overcome teachers' personal fears; customize to teacher needs; 

explore explicit beliefs and associated assumptions to promote a knowledgeable 

transition to new beliefs as related to the use of technology; address the technology and 

the surrounding culture and curriculum; customize to the instructor’s pedagogy and not 

simply show how the technology works (Ertmer, 2005; Georgina, 2007; Opfer & Pedder, 

2011; Schrum, 1999; Schrum & Levin, 2013). Activities need to be included to provide 

first-hand experience to further understand the professional development content as such 

faculty should engage actively with the technology (Opfer & Pedder, 2008). Additionally, 

technical support should be available between sessions (Georgina & Olson, 2008; 
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Kenney et al., 2010).Vicarious experiences should be used to increase self-efficacy but 

also encourage faculty to identify immediate goals to use the technology and integrate 

within their daily practices (Georgina & Olson, 2008; Opfer & Pedder, 2008). The 

subject matter, domain pedagogy, and context should be addressed as well as providing 

examples of student success (Kenney et al., 2010; Opfer & Pedder, 2011). Instill the 

recognition that faculty may have to re-conceptualize their current instructional strategies 

(Schrum, 1999). Consider providing a solution to an existing problem to pique interest 

(Ertmer, 2005) or perhaps showing how to accomplish common instructional strategies 

such as tracking student progress and providing feedback (Kenney et al., 2010). 

Content on facilitating condition: Infrastructure. For purposes of this study, 

infrastructure will refer to tangible and intangible support networks. First of all, faculty 

should have access to the technology from home (Schrum, 1999). They need access to 

knowledgeable peers such as through a university-wide network or other such community 

of practice that supports joint exploration and experience sharing (Ertmer, 2005; 

Georgina & Olson, 2008; Kenney et al., 2010; Schrum, 1999; Schrum & Levin, 2013). A 

local, on-site expert needs to be developed or provided (Schrum & Levin, 2013).  

Content on facilitating condition: Organizational support. Organizational 

support refers to the policies and support provided by leadership. The intervention needs 

to show how leadership supports the use of technology whether by their policy, vision, 

goals, or reward incentives (Kenney et al., 2010; Schrum, 1999; Schrum & Levin, 2013). 

Coherence and dissonance between teacher learning, teacher beliefs, and organizational 
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norms and policies need to be discussed to explore alignment and consistency between 

teacher and policy (Desimone, 2009; Opfer & Pedder, 2011).  

Data source: Faculty technology adoption literature. This research literature 

was culled for issues and concerns as articulated by faculty and teachers on technology 

adoption, of which some research directly investigated the adoption of virtual worlds. An 

initial review of the faculty adoption research literature did not reveal any design 

recommendations but rather all content recommendations. These issues and concerns 

were categorized according to the 12 variables and constructs under study.  

SPDI content-related recommendations were predominantly barriers to adoption 

as found in their studies; see for example, Wood (2011), Jones and Warren (2011), and 

Nicole and Lou (2008). For example, one barrier was faculty do not know if virtual 

worlds are applicable to their course (Wood, 2011). Based on that barrier, the SPDI 

needed to show faculty that a virtual world is compatible with their needs, beliefs, and 

practices. In most cases, these barriers were considered as facilitating conditions similar 

to that found from the professional development literature. Jones and Warren (2011) 

presented a list of facilitating conditions that they referred to as a laundry list of barriers. 

These included for example having to convince K12 administration to use virtual worlds 

and the need for high bandwidth.  

In addition to the variable facilitating conditions, issues and concerns were found 

for five more variables: community, compatibility, perceived usefulness, perceived ease 

of use, and relative advantage. For example, Nicolle and Lou (2008) noted that a 

technology could in fact be impractical for some classroom environments citing the 
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example that class time duration may preclude using lengthy activities supported by the 

technology. This concern was categorized as a compatibility issue, and hence, the SPDI 

content should discuss how a virtual world could be integrated into the classroom or 

course in a manner that is compatible with the context of the learning environment.   

Also noteworthy was that no recommendations were derived from the research 

literature for the variables application specific anxiety, application specific self-efficacy, 

perceived enjoyment, felt needs / problems, and complexity. While it may seem sufficient 

to address these variables in the SPDI based on variable definition alone, it would have 

been helpful to see how other researchers have directly connected their intervention 

content to these variables during their studies. For example, Venkatesh (1999) explicitly 

described how game-based training was used to improve intrinsic motivation to explore 

participant perceptions of a new workplace software system. Venkatesh, Davis, and 

Morris (2007) noted that there is a lack of guidance on how to improve adoption through 

influencing antecedent perceptions. For this SPDI, the variable definitions and their 

associated survey items served as the sole guide to intervention content. The next section 

combines the results from the three extant data sources to summarize the basis of the 

SPDI design and content. 

SPDI content and design basis. The SPDI content was derived from all three 

data sources: the definitions of the variables and constructs under study, the professional 

development literature, and the technology adoption literature. All SPDI content 

recommendations were categorized according to the study variables and constructs to 
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provide a clear connection between the literature, the SPDI content, and the study 

variables.  

The SPDI content recommendations were condensed (as appropriate) and re-

written, by variable, into content requirements. For example, 12 content 

recommendations were noted for relative advantage based on the literature. These were 

combined into two content recommendations: (1) discuss virtual world affordances for 

different learning supports and (2) review virtual world advantages as noted by 

researchers. In another example, three content recommendations were condensed into one 

for the variable perceived usefulness. The recommendations were: (1) provide exemplars 

and case histories that illustrate how using a virtual world would enhance job 

performance, e.g., student outcomes (based on the definition); (2) illustrate how other 

faculty have found virtual worlds as a useful tool (Wood, 2011); and (3) discuss how 

others have used a virtual world to teach game design, interaction skills, design courses, 

and 3D modeling courses (Dass, 2012a). These were condensed into: provide exemplars 

and case histories that illustrate how using a virtual world has been accomplished in other 

courses. Conversely, one recommendation for application self-efficacy was expanded 

into four content recommendations. From the definition “provide content and activities to 

increase an individual’s beliefs about their capability in using a virtual world” to: (1) 

provide supportive remarks such  as: although it may seem challenging, you can do it; (2) 

provide opportunities for participants to practice skills individually in-class while help is 

available; (3) provide knowledge and support resources (e.g., provide a “how to get an 
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avatar” aide and a copy of the session presentation slides); and (4) share personal 

experiences of making errors and learning (e.g., walking into someone).  

Not all literature-based content recommendations were addressed in the SPDI due 

to limited session time. For example, for the variable perceived ease of use, the literature 

recommended reminding participants that technology needs to be easy to use by both 

faculty and students. With limited time, it was decided to let participants experience 

perceived ease of use and then let them anticipate or plan for students’ perceptions on 

ease of use. In one instance, for application self-efficacy, the associated SPDI content 

was based on the variable definition but was later recognized as a specific technique to 

improve self-efficacy. Zimmerman (2000) notes that self-efficacy can be improved 

through vicarious experience, that is, seeing and modeling after others that can perform 

the task. Some homework YouTube videos were assigned to specifically show how 

others in the nursing domain have used virtual worlds; this was also accomplished 

through the invited guest speaker who was also in the nursing domain and had used 

virtual worlds. Table 12 summarizes how each literature- and definition-based content 

recommendation was addressed, or not addressed, in the SPDI. 
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Table 12 

Recommended SPDI Content and How Addressed in SPDI  

Construct 
or Variable 

 
Recommended SPDI Content How Addressed in SPDI 

Application 
Anxiety 

  Provide supportive remarks such as: don’t be afraid to 
make mistakes 

 Instructor cognizant to be supportive throughout 
sessions such as providing immediate help and 
supportive remarks, for example, Session 2 closing 
remarks included: “And remember, these sessions are 
for knowledge and understanding only; there are no 
quizzes.” 

   Provide opportunities to practice skills individually in-
class when help is available 

 All sessions had a hands-on in-world component 
navigating the avatar and using the 3D viewer 

   Provide an activity that may cause anxious feelings, 
e.g., walking off a dock into water but then show how to 
recover 

 All hands-on in-world activities allowed for mistakes 
such as trying to walk up stairs 

   Provide a safe virtual world home location where 
participants can retreat to start over if necessary  

 Provided Second Life Virtual Ability Island as a 
landmark 

   Provide knowledge and support resources  Handouts included the slides, 3D viewer aid, and 
resources pages containing Second Life places to visit 
and research articles on nursing education using 
Second Life 

    
Application  
Self-Efficacy 

  Provide supportive remarks such as: although it may 
seem challenging, you can do it 

 Instructor cognizant to be positive supportive 
throughout sessions such as providing immediate help 
and supportive remarks, for example, Session 2 closing 
remarks included: “Don’t worry if you feel 
uncomfortable and clumsy with your avatar; it’s natural. 
I walked into many trees and off many a pier into water. 
So don’t worry. We will spend more time in-world next 
time walking around different places, nothing difficult. 

   Provide opportunities to practice skills individually in-
class when help is available 

 All sessions included hands-on in-world activities 

   Provide keystroke guide for certain tasks  Handouts provided for 3D viewer functionality and 
avatar navigation                                             (continued) 
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Construct 
or Variable 

 
Recommended SPDI Content How Addressed in SPDI 

Application  
Self-Efficacy 
(continued) 

  Provide vicarious experiences (Zimmerman, 2000)   Homework YouTube videos and in-world nursing 
educational sited provided vicarious experiences to 
increase self-efficacy  

    

Perceived 
Enjoyment 

  Make class interesting and fun by giving participants 
simple, doable tasks and reminding them there are no 
tests 

 Participants explicitly told there were no quizzes; 
instructor maintained a jovial learning environment; 
content contextualized to their domain  

   Provide research that indicates positive student 
perceptions of virtual worlds 

 Not addressed  

    
Community   Have participants discuss something in world using 

VoIP and text chat 
 Session 1 and 2 allowed opportunity to do this while 

Session 3 specifically required this  
   Provide examples on how community has been 

supported in other course activities, try to contextualize 
to participant domain 

 Session 3 guest speaker discussed; all in-world sites 
visited were reviewed for possible instructional 
strategies and as related to nursing 

   Discuss virtual world communication advantages and 
disadvantages in comparison to other technologies 

 Not addressed specifically but did compare in-world 
text chat with VoIP 

    
Compatibility   Show virtual world exemplars of same domain or 

applicable to their course 
 Visited in-world sites that supported nursing domain 

directly or was discussed how it could participant’s 
course needs 

   Review literature on the different pedagogical models 
supported by virtual world with a description of the 
activities  

 Not addressed 

   Discuss how the necessary in-world time to produce 
positive effects from constructivist-based designs could 
be perceived as lengthy 

 Not addressed 

   Discuss how environment fidelity should be 
commensurate with objectives 

 Discussed assessing need for visual fidelity 

   Discuss why some virtual world usages could be 
impractical for the classroom environment such as time 
durations 

 Not addressed 
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Construct 
or Variable 

 
Recommended SPDI Content How Addressed in SPDI 

Felt Needs / 
Problems 

  Provide content that addresses an existing identified 
need or problem, or provide opportunity for a need or 
problem to materialize once the instructor sees how a 
virtual world could be used 

 Engaged discussions at each visited in-world site on 
how it might support participant needs 

 

    

Personal 
Relevance 

  Contextualize content and activities to participant’s 
domain, needs, and current course activities 

 In-world sites to be visited were selected based on 
domain and based on exemplifying instructional 
strategies of interest to the participants 

   Review literature that indicates that faculty opted to use 
virtual worlds to improve their teaching through 
technology, enhance student learning, and use 
technology in the course 

 Not addressed 

   Discuss how researchers found that adopters found a 
personal relevance with virtual worlds, i.e., the spark 

 Not addressed 

    

Perceived 
Ease of Use 

  Provide activities that require simple, easy to 
understand directions 

 Activities were introductory such as navigating 

   Remind participants that technology needs to be easy 
to use by both faculty and students 

 Not addressed 

    

Perceived 
Usefulness 

  Provide exemplars and case histories that illustrate how 
using a virtual world have been used in other courses 

 All in-world sites visited were educational except for 
one 

   Discuss how it encourages students to take control of 
their learning 

 Not addressed 

   Discuss virtual world affordances: simulating real world, 
creating engaging content, situating students, inducing 
sense of presence, co-presence, and immediacy, 
removing physical distance, collaborating, meeting, 
presenting, discussing, low cost, easily accessible, user 
capabilities, virtual office hours, small group discussion, 
track students to understand learning 

 Session 3 discussed many of these affordances, and 
some were mentioned during the first two sessions 

   Discuss some negatives: uncertainty if improved or just 
enhanced learning; sometimes disruptive to learning if 
too complicated or not relevant to student needs 

 Session 3 discussed some of these, and some were 
mentioned during the first two sessions 

(continued) 
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Construct 
or Variable 

 
Recommended SPDI Content How Addressed in SPDI 

Complexity   Describe exemplars and case histories in simple, direct 
terms so participants understand how a virtual world 
was used and designed for that use 

 All activities and discussions about activities were 
presented at a high level to pique interest but not 
overwhelm participants; this was adjusted based on 
participants’ technology experience                

Facilitating 
Conditions 

  Present and discuss negative concerns, such as lack of 
evidence for effectiveness 

 Not addressed 

   Discuss technical concerns, such as bandwidth 
requirements 

 Session 1 presented technical requirements 

   Discuss organizational concerns, such as how 
leadership perceives technology use  

 Not addressed  

   Discuss the types of support mechanisms necessary 
for success, such as available technical support 

 Discussed in Session 3 

   Discuss how faculty may have to learn new skills such 
as managing a discussion 

 Discussed in Session 3 

   Discuss starting point to ease integration such as by re-
using traditional tools (PowerPoint, etc.) or an existing 
world 

 Session 3 in-world site provided exemplars of this 
although not specifically stated as an easy way to get 
started 

Relative 
Advantage 

  Discuss how virtual worlds: afford student engagement, 
develop empathetic understanding, provide safe 
environment for shy students, increase student 
motivation, develop sense of awareness and co-
presence of others, minimize cost for high risk and 
repetitive practice, provide persistent learning 
environment, and support multiple pedagogical models 

 Discussed in Session 3 

   Review advantages of: collaboration and 
communication across distances, working in an online 
community of practice, exploiting virtual world 
affordances, going beyond face-to-face and LMS-based 
courses, synchronous communication, sense of being 
there, tracking student behaviors for analysis, and 
practice skills or interact in simulated real-world high 
risk situations  

 Discussed in Session 3 
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While the SPDI content was derived from all three data sources, the SPDI design 

only emerged from the professional development literature. Furthermore, this literature 

only focused on two themes: (1) the SPDI design structure and (2) instructional strategies 

for a successful professional development. Based on this information, the SPDI design 

structure required: 

 limiting the number of participants in any one session 

 participants of common interest or like-mindedness 

 multiple sessions with 20 contact hours recommended across a semester  

 time for faculty to understand the technology, become comfortable with it, 

and conceptualize its usage and implementation  

 a progression of intervention content: theoretical basis, exemplar observation, 

practice with feedback in a safe environment, and follow-on peer coaching  

The SPDI instructional strategies should include: 

 have faculty learn in the way the materials should be used with the students 

 create a reasonable dissonance between current and future practice that can be 

overcome 

 provide activities that help overcome faculty's personal fears  

 explore explicit beliefs and associated assumptions to promote a 

knowledgeable transition to new beliefs as related to the use of technology  

 address the technology and the surrounding culture and curriculum  

 customize to the faculty’s needs and pedagogy  

 provide activities for first-hand experience with the technology  
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 provide vicarious experiences  

 provide access to technical support between sessions 

 encourage faculty to identify immediate goals to use the technology and 

integrate within their daily practices  

 address the subject matter, domain pedagogy, and context  

 provide examples of student success  

 instill the recognition that faculty may have to re-conceptualize their current 

instructional strategies 

 consider providing a solution to an existing problem to pique interest  

 consider showing how to accomplish common classroom instructional 

strategies 

 provide opportunity for reflection (and best applied after the intervention) 

Table 13 presents the professional development literature-based SPDI design 

structure and instructional strategies with a description of how the recommendations were 

incorporated in the SPDI. Based on this literature-based content and design analysis, the 

next section describes the actual SPDI used in this study. 

SPDI description. The SPDI consisted of three, 90-minute face-to-face sessions 

held once per week.  The sessions were designed to build knowledge, skills, and abilities 

in accordance with the study variables and constructs to understand virtual world 

affordances and implementation through knowledge sharing and hands-on activities. A 

short homework activity was assigned the week before each session. Handouts and study 

aides were also provided to promote mastery goals, not performance goals (Yi & Hwang, 
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2003). Students with mastery goals, or learning process goals, commonly exhibit higher 

performance than those who have performance goals, i.e., the desire to out-perform their 

counterparts (Zimmerman & Schunk, 2008).  

While the literature provided recommendations on an overarching design 

structure, learning strategies, and content, only one recommendation addressed content 

organization in that content should follow this progression: the theoretical basis, 

exemplar observation, practice with feedback in a safe environment, and follow-on peer 

coaching, as outlined by Joyce and Showers (as cited by Schrum, 1999). Therefore, 

further design considerations were drawn from instructional design principles, i.e., the 

content should start with topics or activities that generate participant interest as well as 

build in a logical sequence (Morrison, Ross, & Kemp, 2007). Additionally, learning 

objectives were developed to help frame and organize the content as well as set 

participant expectations as these objectives were shared with the participants at the start 

of each SPDI session. 

Given the literature-based design structure, learning strategies, and content 

recommendations and recognizing instructional design principles but also recalling the 

overarching purpose of this SPDI is to improve faculty consideration of adopting virtual 

worlds as a learning environment, the three SPDI sessions addressed these three content 

topics, in this order: (1) what is a virtual world; (2) what’s it like being in-world; and (3) 

how have other faculty used virtual worlds. Each session had a portion dedicated to 

knowledge content and a portion dedicated to hands-on activities. Hands-on activities 

centered on creating an avatar, gaining experience in using an avatar, and participating in  
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Table 13 

SPDI Design Structure and Instructional Strategies Based on the Professional Development Literature 

Literature Based Recommendation  How Addressed in SPDI 

SPDI Design Structure 

 Limiting the number of participants in any one session 

  

 Each DBR cycle was limited to four participants  

 Participants of common interest or like-mindedness   Participants were of same domain (nursing) 

 Multiple sessions with 20 contact hours recommended 
across a semester 

  Three 90 minute sessions were created; 20 contact hours across a 
semester was not feasible for this study 

 Time for faculty to understand the technology, become 
comfortable with it, and conceptualize its usage and 
implementation 

  Sessions were spaced one week apart to afford self-reflection and 
pursuit of any personal virtual world activities 

 A progression of intervention content: theoretical basis, 
exemplar observation, practice with feedback in a safe 
environment, and follow-on peer coaching 
 

  SPDI content was sequenced with background and historical 
information, example implementations, and hands-on activities; the 
study timeline did not afford follow-on peer coaching  

SPDI Instructional Strategies 

 Have faculty learn in the way the materials should be 
used with the students 

  

 Discussed how others have used a virtual world; reviewed videos and 
in-world sites in terms of how the sites were used for teaching 

 Create a reasonable dissonance between current and 
future practice that can be overcome 

  Explained how a virtual world could be used instructionally such as for 
role-play and distance education; Connected their course activities or 
desired activities as revealed in the pre-SPDI interviews to the 
provided examples such as the use of small town setting for role-play 
as a person with the same resources as a person from what is termed 
the vulnerable population 

 Provide activities that help overcome faculty's personal 
fears 

  Hands-on activities were included in each SPDI session 

(continued) 
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Literature Based Recommendation  How Addressed in SPDI 

SPDI Instructional Strategies (continued) 

 Explore explicit beliefs and associated assumptions to 
promote a knowledgeable transition to new beliefs as 
related to the use of technology 

  

 Highlighted the affordances of a virtual world that included how it could 
be used for current practices and desired practices as well as for 
potentially new practices aligned with virtual world unique affordances; 
for example explicitly asked participants in SPDI Session 1 if a virtual 
world could be useful, and how so 

 Customize to the faculty’s needs and pedagogy   Visited in-world sites, guest lecturer, and discussion evolved around 
participant needs and common instructional needs  

 Address the technology and the surrounding culture and 
curriculum 

  Discussed the history of virtual worlds with both the negative and 
positive perceived attributes 

 Provide activities for first-hand experience with the 
technology 

  Each session included visiting in-world sites that required using the 
Second Life viewer 

 Provide vicarious experiences   Watching the video homework allowed the participants to see first-hand 
how others have used a virtual world; The guest lecture was specifically 
designed to include a site visit so the participants could experience the 
site as both student and as instructor 

 Provide access to technical support between sessions   Participants were told they could contact me any time if they needed 
help 

 Encourage faculty to identify immediate goals to use the 
technology and integrate within their daily practices 

  SPDI Session 3 closed with a slide on ‘Next Steps’ to promote a 
discussion on their goals and to help get them started on an adoption 
trajectory; it is not considered plausible to integrate a virtual world 
within their daily practices but rather requires a larger context for 
integration 

 Address the subject matter, domain pedagogy, and 
context 

  All visited in-world sites and videos were science related or 
pedagogically related to nursing with the majority specifically targeting 
nursing 

 Provide examples of student success   The guest lecturer in SPDI Session 3 addressed student nursing 
perceptions and performance with using a virtual world 

(continued) 
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Literature Based Recommendation  How Addressed in SPDI 

SPDI Instructional Strategies (continued) 

 Instill the recognition that faculty may have to re-
conceptualize their current instructional strategies 

  Participants were told that some adjustments to their strategies may 
change due to the technology; for example, since body language and 
eye contact that commonly help manage a face-to-face discussion are 
not present in a virtual world, one tactic to overcome this perceived 
barrier is for students to enter a ‘Q’ in the chat text box to signal they 
have a question 

 Consider providing a solution to an existing problem to 
pique interest 

  Participants were specifically asked during the pre-SPDI interview what 
they cannot currently cannot do in a class environment but would like 
to; these were then incorporated into discussions during the SPDI 
sessions 

 Consider showing how to accomplish common classroom 
instructional strategies 

  While visiting in-world sites, noted how students could be given 
information through billboards and notecards; Guest lecturer also 
explained how she used a virtual world such as for student 
presentations and lectures 

 Provide opportunity for reflection (and best applied after 
the intervention) 

  A five week study schedule was designed to support time for reflection 
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an in-world discussion about using virtual worlds in the participants’ domain, in this case, 

nursing. The SPDI terminal and enabling objectives were created as part of this content 

organization effort and are provided in Table 14. 

 
 
Table 14 

SPDI Terminal and Enabling Objectives 

Session 1: What is a virtual world? 

Terminal Objective: Describe a virtual world 

Enabling Objectives: 

1. Distinguish virtual worlds from other technologies 

2. Describe a 3D, avatar-based, social virtual world 

3. Create an avatar  

4. Use a virtual world browser 

5. Maneuver, teleport, and communicate with an avatar 

Session 2: What’s it like being in-world? 

Terminal Objective: Experience virtual world affordances and activities 

Enabling Objectives: 

1. Use virtual world browser capabilities 

2. Identify, visit, and discuss in-world educational sites  

3. Participate in virtual world activities (include those that evoke emotions) 

Session 3: How have others used a virtual world? 

Terminal Objective: Discuss virtual world educational sites and activities 

Enabling Objectives: 

1. List different pedagogical models, instructional strategies, and affordances of a 

virtual world 

2. Describe how and why others have used a virtual world 

3. Participate in an in-world discussion with someone who has used virtual worlds 

4. Propose ways a virtual world could be used  
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The specific SPDI content was then organized by the SPDI terminal and enabling 

learning objectives (Table 14) and contained the literature-based content 

recommendations (Table 12) as well as infused with the literature-based instructional 

strategies (Table 13).  For example, one enabling objective addresses maneuvering an 

avatar.  The instructional strategy requires the participants maneuver an avatar within 

Second Life, a popular virtual world. Additionally, during this activity, the instructor 

provides a reference aide on how to maneuver an avatar to increase their application self-

efficacy and reduce anxiety in accordance with the needs of the study variables and 

constructs.  

The literature-based recommendations were also customized to the nursing 

domain such as finding YouTube videos and in-world sites used as learning environments 

for nursing students, e.g., sites that replicate hospital wards that provide opportunities for 

nursing students to become familiar with hospital equipment readouts or role-play nurse-

patient interactions. Additionally, educational sites that could support participant-desired 

capabilities as mentioned in the interviews were included. Also, a nursing faculty 

member who had used a virtual world as a learning environment was recruited as a guest 

speaker for the last session in the SPDI. This discussion session took place at that faculty 

member’s virtual world site and included a site tour.  

A formative evaluation was conducted after the first two SPDI sessions were 

developed completely with slides and slide notes while the last session was outlined as 

the guest speaker had just been secured. The formative evaluation relied on an expert 

instructional systems designer to identify how well the instructional program addressed 
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the stated objectives (Morrison, Ross, & Kemp, 2007). The evaluator was a university 

faculty member for instructional design. A two-page executive summary of the SPDI and 

links to the first two videos were provided to the evaluator a week before the review 

meeting (see Appendix D). The evaluator was explicitly asked to: (1) serve as proxy for a 

participant (e.g., did I use terminology unfamiliar to you, or go to fast) and (2) evaluate 

my instructional design (e.g., too much discussion, not enough hands-on, or vice versa, 

switch sequencing, etc.). During the two hour review meeting with the expert faculty 

evaluator, I presented SPDI Session 1; discussed the contents of SPDI Session Two 

videos; reviewed Session 2 hands-on Second Life activities; and discussed Session 3 

activities; this was also the stated order of priority of material to review if time ran out. 

Session Three activities were discussed very briefly but the goals for reviewing sessions 

one and two were met. Comments and suggestions were collected during the meeting. 

Subsequent adjustments were made such as reordering a couple of slides, simplifying 

technical terms, and minimizing the number of words on each slide. After these changes 

were accomplished, an Instructor Guide was developed.   

The Instructor Guide was created to contain all materials and directions for 

implementing the SPDI as well as conducting the interviews. This packet of material 

details the instructor tasks to be accomplished each time the instructor meets with the 

participant(s). This includes not only the three SPDI sessions but also the pre- and post-

SPDI meetings to conduct the one-on-one participant interviews. While instructor notes 

were provided for the session slides, the notes served as a guide to address key points. 

The notes were not read verbatim in order to maintain a casual ambiance to the class as 
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opposed to an experiment where instructor fidelity is tracked. The casual ambiance also 

allowed the instructor to add and remove content in response to participant needs and 

comments. Additional instructor comments were made reflecting information gathered 

during participant interviews, such as participant preferred activities or possible goals in 

using a virtual world. This was done with specific intention to increase personal 

relevance, diminish dissonance between current practices and potential practices, and 

subsequently improve faculty consideration of adopting virtual worlds.  The Instructor 

Guide is provided in Appendix E with the understanding that re-use of the material would 

require customizing to a new domain and adding commentary for participant specific 

needs and goals. In this study, I served as the instructor as well as the researcher. 

Data Analysis 

Mixed methods were used to explore the overarching research question: can a 

professional development intervention on virtual worlds as a learning environment 

improve faculty consideration of adopting virtual worlds as a learning environment. The 

following summarizes the analysis techniques for the quantitative and qualitative data 

sources and then describes how the data sources were combined.  

Quantitative Data Sources. The Personal Data Questionnaire and the FacConAd 

survey comprised the quantitative data sources for this study. All data were collected via 

the online survey tool SurveyMonkey. All data were downloaded from the 

SurveyMonkey website twice; once as text data in a single sheet excel spreadsheet and 

second as numerically coded data. In this manner, the numerical codes assigned by 
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SurveyMonkey to the text data were readily identifiable. Participant pseudonyms were 

created and manually added to all spreadsheets based on the selected ID code. 

For the Personal Data Questionnaire, the five-point Likert scores for technology 

experience were reverse scored so that the lower the score, the lower the experience. 

Reverse scoring was accomplished using a calculation to minimize error, i.e., five minus 

the score plus one equals the new reversed score. Ultimately, a selection of never was 

coded as a one while daily was coded as a five. The five-point Likert scale for 

programming ability was already scored such that the lower the score, the lower the self-

perceived ability. For example, a participant selected programming ability of no ability 

was coded as one and excellent ability as a five. Descriptive statistics consisting of mean 

and standard deviation were calculated for technology experience and programming 

ability. The five-point Likert scale for Tech Willingness were also already coded such 

that strongly disagree was coded as a one while coded a five for strongly agree.  A total 

score per participant was calculated as the sum of each response. It was perceived that the 

higher the score, the more willing participants would be to using technology.  

The FacConAd survey was administered pre- and post-SPDI sessions to evaluate 

change in perceptions across multiple variables. The scale anchors ranged from one 

(strongly disagree) to seven (strongly agree). The change in value from pre-SPDI to post-

SPDI was calculated for each item as the value post-SPDI minus the pre-SPDI value. For 

example, for the item “I believe I have the ability to control my avatar in-world,” if the 

participant selected neutral having a value of four pre-SPDI, and post-SPDI selected 
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agree having a response value of six, then the change would be positive two. A positive 

change would imply that the SPDI had a positive impact on the participant’s perceptions.  

Most survey items were written in the positive such that the higher values 

reflected a positive perception of virtual worlds. For example, for the item “using a 

virtual world is compatible with all aspects of my teaching,” a strongly agree response 

with a value of seven would indicate a high positive perception of virtual worlds. If a 

participant then selected agree with a score six post-SPDI, then the change would be a 

negative one; the negative sign indicates a negative change in perception. However, for 

eight items constituting two entire variables (application anxiety and complexity), the 

survey items were written in the negative. For example, “I feel apprehensive about using 

virtual worlds.” The responses for these eight negative items were reversed scored to 

align with the responses from the positive items. Therefore, a strongly disagree response 

(scored a one) to the item I feel apprehensive about using virtual worlds would be re-

coded a value of seven to align with the positive items. All items could now be compared 

directly and the calculated change in values accurately assessed relative to the initial 

perception, i.e., a negative change would be interpreted as a negative change in 

perception.  

With coding completed, histograms were used as an initial means to examine 

participant responses. Histograms of the pre- and post-SPDI scores were constructed to 

provide an initial visual of how a participant’s pre- and post-SPDI perception based on 

the number of times a participant selected each of the scale options, remembering that the 

higher the scale option, the more positive the perception. An initial review indicated that 
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it would also be informative to use a histogram to compare the number of disagree-type 

responses (scores of one, two, and three) to the number of neutral responses (score of 

four) to the number of positive responses (scores five, six, and seven). This approach was 

provided a visual on the change in participant overall positive and negative perception of 

virtual worlds. Lastly, pre- and post-SPDI scores and the change in score were tabulated 

by survey item and then summed by variable for each participant. Additionally, a total 

score per participant pre- and post-SPDI and the change in total score was calculated for 

each participant. 

Qualitative Data Sources. The pre- and post-SPDI digitally recorded interviews, 

the session digital recordings, personal memorandums, and the Session Surveys 

comprised the qualitative data sources. Since the Session Surveys asked who the 

participant talked to and why they went in-world, the survey was considered a qualitative 

data source. The Session Survey responses were put into table format as text to easily 

identify virtual world activities conducted outside the SPDI, and for what purpose. The 

personal memorandums were my open-ended thoughts and impressions written after each 

SPDI session, while validating transcriptions, and during the analysis process. The 

memorandums were titled by topic as they were written, e.g., some topic titles were 

relevancy, avatar movement, and reflexivity and reactivity. The memorandums were used 

as an additional data source to triangulate with the other data sources.  

The interviews and session audio recordings were transcribed either by me, 

outsourced to a local campus administrative employee, or outsourced to an online service 

provider. All audio filenames were created based on a combination of a number assigned 
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by the recording device and the recording date. These files were then parsed to the 

outsourced transcriptionists. Although the local administrative employee did have a 

daughter graduate from the same nursing program as the faculty participants, the 

employee said the voices were unfamiliar; participant names were not shared although at 

times a participant would refer to a fellow participant by first name in the SPDI sessions. 

To ensure transcription accuracy, I read the transcription while listening to the recording, 

regardless of who transcribed the 33 hours of audio files. Pseudonyms were assigned to 

the participants and transcription filenames were created based on a combination of a 

number, pseudonym, and date for the interviews, and the session transcriptions were 

based on the same attributes but also included the session number. 

For the pre- and post-SPDI interviews, transcripts were annotated with the 

interview question number where the question was asked with the corresponding time 

code. Interview questions were not necessarily asked in the same sequence as in the 

protocol, as it depended on the participant’s responses in order to provide a flow to the 

interview conversation and not impose a rigid structured (question-by-question) 

interview. For the SPDI session transcripts, the slide number and time code were added to 

the files. This annotation process provided another opportunity to listen to the 

participants and to verify the transcription. 

In accordance with exploring participant consideration of adopting virtual worlds 

from the lens of the theoretically identified variables as articulated in the research 

questions, the variables served as initial codes (Maxwell, 2005). Since it is recognized 

that this type of categorizing strategy fractures the data into discrete data items, the 
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analysis was initially approached by reading the qualitative data sources looking for 

instantiations of a selected variable by participant from the interview and session 

transcripts. For example, I would look for instantiations of application anxiety in Cindy’s 

interview and then Dana’s interview, and so forth (pseudonyms).  However, I felt I was 

missing both the chronological flow of the data and understanding my participants 

because I was focusing on one variable across participants across data sources, resulting 

in a seemingly disjointed analysis. I was not allowing myself to become immersed and 

understand my participants. So while a theoretically derived categorizing strategy was 

significant to my research questions, it precluded a connected understanding of my 

participants; connected implying that my data belongs with context, with events, over 

time (Maxwell, 2005; Maxwell & Miller, 2008). My analysis approach changed from 

analyzing all data sources for one variable to analyzing each data source as it developed 

in chronological order for each variable, one participant at a time. Using both the 

categorizing strategy and connecting strategy provides a more rounded understanding of 

the participant’s thoughts as they unfold according to each variable (Maxwell, 2005).  

The quantitative data needed to be added to this chronological qualitative data 

analysis. The following section summarizes how each data source was combined to 

provide that holistic understanding of each participant’s perceptions.  

Mixed Methods Analysis. In a mixed methods study, combining the quantitative 

and qualitative data can be accomplished several different ways (Greene, 2007). For this 

study, a triangulation approach was used whereby the study data were analyzed 

chronologically with equal importance placed on the quantitative and qualitative data 
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(Creswell, 2008). The analysis was accomplished one DBR cycle at a time, participant-

by-participant, searching for all variables simultaneously, from each data source as 

collected in chronological order, e.g., analyzing the demographic data first as it was the 

first data source followed by the pre-SPDI interview data, and so forth per participant. 

The unit of analysis was each participant, then within DBR cycle group, and finally 

across DBR cycles. 

Two support mechanisms were created to accommodate this analysis approach. 

First, a hardcopy printout of the variables with their definitions was printed as well as the 

a priori data source per variable was printed (Table 4). These printouts were referred to 

constantly throughout the analysis process to ensure all variables were addressed and 

transcript phrases were aligned properly with a variable definition. The second support 

mechanism was a form created to organize the data by variable and construct, with one 

form completed per participant. 

The form listed the variables in the same order as presented previously in this 

dissertation (i.e., antecedents first, determinants second, and behavioral outcomes last as 

previously shown in Figure 15). Additionally, the a priori identified data sources were 

listed with each variable. For example, application self-efficacy was anticipated to be 

informed by pre-SPDI interview questions 11 and 12 and post-SPDI questions six and 12. 

Hence, for application self-efficacy, the form listed those pre-SPDI and post-SPDI 

interview question numbers as well as the session transcripts, session surveys, and the 

FacConAd survey as a priori data sources for that variable.  
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While the form helped organize the data, the a priori listed data sources were not 

intended to restrict the analysis. Any data source could be used to support any of the 

variables so long as the data aligned with the variable definition. The phrase “not afraid” 

was added to the variable application anxiety since it was an emotional indicator of 

anxiety even though the phrase came during the post-SPDI interview question two, not an 

a priori data source for application anxiety. In addition to adding the phrase to the form, 

the data source was also added; in this example, post-SPDI interview question two. In 

this manner, any potential changes in participant perceptions, by variable, could be 

followed chronologically. Chronological order seemed potentially valuable, if for 

example, a participant began to experience issues with perceived ease of use as the 

sessions progressed.  

To begin populating the form, the Personal Data Questionnaire was the first added 

as this data source was first completed by each participant. Since Cindy and Karen were 

the first to complete the study, Cindy was randomly selected as the first participant to be 

analyzed from the first DBR cycle. The personal data, technology experience, 

programming experience, and open-ended question responses from the questionnaire 

were summarized in paragraph form and added to the participant’s form. Next, the score 

for the Tech Willingness scale was reported under the variable innovativeness in the 

form. 

The pre-SPDI interview was then analyzed. Having already inserted the interview 

question numbers, I would then go to the start of the interview transcript and read the 

question asked, identify the variable it was intended to support, read the response, and 
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then appropriate content (summary or quote) to that variable in that participant’s form. 

The response was then re-read to see if some other variable was addressed in the 

response. For example, during the pre-SPDI interview, when asking Cindy about what 

prevents her from using a virtual world with the anticipation that she would reveal 

facilitating conditions; she discussed her personal commitments (teaching, taking classes, 

working on her dissertation, and supporting her family needs). However, she further adds 

that she still tries to improve her course by adding things like videos and imagery because 

class gets “boring to just talk and listen to somebody all the time.” This was interpreted to 

indicate that Cindy had a felt need or problem: she wants to keep her class from being 

boring.  So that portion of the interview question response was parsed to the variable felt 

need or problem.  

The next chronological data source to analyze was the session survey which 

intended to document any participant’s virtual world activity outside the SPDI session. 

The session survey was given three times, once before each SPDI session. The session 

survey data were added to the variable actual use in the participant’s form. 

Analyzing SPDI session transcripts, the next data source, were different from 

interview transcripts. While participant interviews were guided by responses to specific 

questions, session conversations were more open and freer flowing although at times 

specific questions were asked of the participants, e.g., “did anything catch your eye in the 

video” to initiate an open-ended conversation on virtual world perceptions. In general, the 

SPDI sessions provided more opportunity for discussions outside the research variables 

through exploring their real-time reactions to, and comments about, virtual worlds. So 
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while the session transcripts were read for attunement to the research variables and 

constructs, they were also read for comments on topics not part of the research questions. 

To accommodate for these non-study related comments, a new category was 

added to the form, anecdotal comments. Here, any comments that did not align with the 

research variables were added to the form, meaning any comments addressing a 

particular topic or sentiment outside the research variables were captured. For example, 

Cindy explicitly states that creating an avatar name was difficult. This seemed important 

to faculty consideration of adopting virtual worlds but not attuned to any research 

variable, and hence, added to the list of anecdotal comments. Non-important comments 

not retained at all would be, for example, conversations where the participants were 

either agreeing to my statements or validating what I just said such as a virtual world site 

location; these were not assigned to a variable or added to the anecdotal comments. Each 

anecdotal comment was given an initial title indicative of its content. In Cindy’s case of 

indicating that naming her avatar was difficult, this anecdotal comment was titled Avatar 

Name. 

To analyze the SPDI session transcripts, hardcopy session transcripts were read, 

annotated in pencil with researcher comments or variable assignment, and passages 

underlined with variable assignment or as anecdotal comment. Assigning passages to a 

variable was more difficult with the SPDI session transcripts than with the interview 

transcripts. The interviews were guided by specific questions based on the study 

variables. In contrast, the SPDI sessions were open and spontaneous discussions. Asking 

a participant if they were nervous or anxious about using a virtual world is different from 
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interpreting an action as an indication of low anxiety. For example, a participant 

purposely went to a different Second Life location from the session group which was 

interpreted as an indication of low anxiety.   

Additionally, variable definitions became significantly important in assigning 

comments and passages from the transcript to the variables. In particular, discerning 

compatibility from personal relevance was most problematic. While compatibility deals 

with more abstract concepts such as alignment of values, and perceivably instructional 

strategies, with an innovation, personal relevance deals with more concrete examples 

such as role-play an EKG usage scenario where the relevance is explicit and specific. The 

variable personal relevance seemed to be subordinate to the higher order overarching 

concept of compatibility. 

In some instances, a passage was assigned to two different variables. For 

example, during SPDI Session Two, while discussing the homework videos illustrating 

role-play by nurses, Cindy emphasized the importance of debriefing the students after a 

simulation. This importance of debriefing was based on her personal experiences in 

conducting simulation (role-play) activities in their anthropomorphic lab. This discussion 

was added to her form for two variables: (1) personal relevance because role-play is 

something she already does and hence the ability to role-play in a virtual world is 

personally relevant to her and (2) compatibility because the video showed an instructional 

activity that aligned with her current practices, and hence, values, needs, and past 

experiences.  
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Having completed the analysis of the transcripts via paper and pencil, the pencil 

annotations and underlined phrases were then parsed to the participant’s form 

electronically. This also afforded another opportunity to re-read and validate my initial 

analysis. In essence, a constant comparative analysis approach was applied to ensure 

consistency in parsing the data to the research variables. Each time a new passage or 

comment was added to a variable, the previous passages and comments assigned to that 

variable were re-read to ensure they reflected similar sentiments. 

Completing the analysis of the session surveys and the SPDI session transcripts, 

the FacConAd survey data were analyzed to determine the effects of the SPDI on the 

participant’s consideration of adopting virtual worlds. For each of the variables, the total 

pre-SPDI score, the total post-SPDI score, and the score difference were added to the 

participant’s form for the corresponding variable. However, the survey results as a whole 

(total score pre-SPDI, total score post-SPDI, and total score change) were reported under 

the variable behavioral intention to use. Lastly, the post-SPDI interviews were reviewed 

in the same manner as the pre-SPDI interviews.  

After the analysis of the four participants in the first DBR cycle, re-reading the 

anecdotal comments revealed themes based on their initial titles, for example comments 

dealing with an avatar. Simultaneously, it became apparent that these 107 anecdotal 

comments could be better organized if titled more consistently. The anecdotal comments 

were copied from the participant form into a spreadsheet to facilitate the analysis. A 

constant comparative analysis of the anecdotal comments was first accomplished to 

enforce consistency in titles. The titles were then examined to inductively identify 
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themes. For example, instead of having anecdotal comment titles of Camera View, 

Teleporting, and Impression of Graphics, these could be subtitles to an overall anecdotal 

comment category of Virtual Worlds. The anecdotal comments were re-titled according 

to these new themes in the spreadsheet and in each participant’s form. Additionally, any 

anecdotal comments that were personal to the participant were moved from the Anecdotal 

Comment area in the form to the Demographic area. These included comments such as 

number of years teaching and self-identification as a non-gamer. However, some 

comments were beliefs or perceptions such as about nursing students’ technology 

abilities and the importance of using Bloom’s Taxonomy to the development of course 

learning objectives. These were also moved to the Demographic area in the form. An 

example of the final completed form for one participant is provided in Appendix F. 

The completed forms were used to inform the results section. The data in the 

forms were condensed and significant quotes identified for the results section. This 

process afforded another opportunity to review and re-validate how the data were parsed 

to the appropriate variable or construct. The results section served as the primary data 

source to answer the research questions in the discussion section, and at times referring to 

my personal memorandums and re-visiting the original transcripts as need be. The same 

analysis process of completing the form, developing the results section, and answering 

the research questions in the discussion section was applied to the second DBR cycle 

data. However, it should be noted that the experience of analyzing DBR Cycle One data 

made it easier to recognize comments and actions as representative of a particular 

variable or construct in DBR Cycle Two data but it also has the potential to cloud 
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judgment in assigning names to the anecdotal comments from the DBR Cycle Two 

qualitative data. The cross-DBR cycle analysis relied on comparing the discussion of 

each research question for each cycle. Commonalities and differences were noted, at 

times requiring return to the results section, the completed form data, or the original 

transcription, for clarifications.  

Validity and Reliability 

Validity is about collecting evidence to indicate inferences and interpretations are 

correct (Maxwell, 2005; McMillan, 2012). In terms of the quantitative data sources in this 

study, the FacConAd survey was included nine scales used in prior studies. Six of the 

nine scales reported Cronbach alphas greater than .80; one scale reported an ICR of .87; 

one scale had a Cronbach alpha of .60, and one did not have a reported reliability value. 

Except for the one scale without a reliability value, these scales have been used in 

multiple prior studies. Additionally, several of the scales resulted from a robust 

development process to ensure the scale measured what it was supposed to, i.e., content 

validity (Davis, 1989; Venkatesh et al., 2003). While the combining of these nine scales 

in this study may alter the reliability, prior studies have also used multiple scales in a 

single study (refer to Table 2). The Tech Willingness is a relatively new scale, used once, 

with a reported Cronbach alpha of .87. While the Cronbach alpha is high, interpretation 

of the scores need to be cognizant of this potential limitation. Additionally, as a self-

report survey, the FacConAd survey is susceptible to response set and bias. Response set 

is when a participant responds in a particular way, for example, provide perceived 

socially acceptable responses (Gay et al., 2009; McMillan, 2012). Bias deals with 
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personal characteristics such as attitudes and values that distort responses (Gay et al., 

2009).  

In terms of the qualitative data sources, several strategies were employed to 

mitigate validity threats. Researcher bias was minimized through several tactics. I kept 

memorandums of initial thoughts and impressions so I could retroactively support the 

accuracy of my analyses. I explicitly “played the doubting game” during the analysis of 

the completed participant data forms (Maxwell, 2011); playing the doubting game 

requires you to explicitly look for alternate interpretations of the data. Additionally, the 

analysis procedures afforded multiple opportunities to read and re-read the data to 

support consistency in code assignments.  

Researcher reflexivity and reactivity was also addressed through several tactics. I 

tried to minimize my outward expression of enthusiasm for virtual worlds. I purposely 

shared negative aspects associated with virtual worlds so participants would feel 

comfortable sharing negative perceptions as well as develop informed decisions based on 

both advantages and disadvantages. I was candid in stating both what I did and did not 

like about the virtual world sites we visited in class so they would know that I could be 

critical of virtual worlds. To address cohort reflexivity and reactivity, some of my 

analysis notes included what the cohort would say so I could understand if a comment 

was initiated by the participant or as a reaction to the class cohort. In my memorandums, 

I included thoughts and impressions on cohort relationships, that is, what is their 

relationship outside the SPDI as well as their personality traits.  
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Interpretations were also triangulated with the FacConAd survey results. Using 

the FacConAd data to triangulate with the qualitative sources needed to be done with 

caution. The qualitative data emerged from an in-context situation being effected by 

researcher and cohort reflexivity and reactivity while the FacConAd survey was taken 

individually, out of context, free from group effects, and pre- and post-SPDI as opposed 

to in the moment.  
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CHAPTER 4. RESULTS 

An exploratory case study, relying on mixed methods and multiple cases, was 

used to collect data on nursing faculty consideration of adopting virtual worlds as a 

learning environment from a three session professional development intervention (SPDI) 

for two separate cycles of a design-based research study. The results of this study are 

presented by DBR cycle. Within each DBR cycle, the questionnaire and survey data are 

first presented followed by the presentation of the four case studies; one case per 

participant. After DBR Cycle One data are presented, the basis for the SPDI updates 

made for the second DBR cycle is provided. The chapter concludes with the presentation 

of the DBR Cycle Two data. 

DBR Cycle One 

The five-week sequence of events as designed for each DBR cycle was not 

strictly adhered to. Finding three 90-minute time blocks common to all four participants 

(pseudonyms Cindy, Karen, Sally, and Dana) was problematic. Issues included: (1) the 

university has two campuses approximately 40 minutes apart where instruction occurs; 

(2) two participants had hospital clinic duty with their students; (3) multiple meetings; 

and (4) family needs.  This resulted in separating the group and in one case not adhering 

to the desired five week schedule. Cindy and Karen met together for all three SPDI 

sessions. Sally and Dana were only together for SPDI Session Three. Cindy, Karen, and 

Dana followed the five week schedule of events; Sally attended Session One and Two on 
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back-to-back days and waited two weeks for SPDI Session Three. Cindy and Karen 

experienced the live guest speaker during Session Three. Sally and Dana experienced the 

guest speaker as a podcast while I took them to the different areas discussed in the 

podcast. However, a live avatar was also present during the podcast from the owner’s site 

to provide technical assistance if need be. Assistance was not needed.   

Both pre- and post-SPDI interviews lasted about 20 to 35 minutes except for Sally 

whose interviews lasted 19 and 14 minutes, respectively. Sally was very direct, 

unabashed but not talkative; probes proved somewhat ineffective.  Sally and Dana also 

took the post-SPDI FacConAd1 survey after the post-SPDI interview while Cindy and 

Karen took it according to plan, i.e., between the last SPDI session and the post-SPDI 

interview. Table 15 presents the data collection event dates and associated duration times 

for the interviews and sessions. The following subsections summarize the results from the 

Personal Data Questionnaire, the Session Surveys taken at the start of each SPDI session, 

and the FacConAd survey. The case studies are then presented. The cases summarize the 

qualitative findings but also incorporate the quantitative results. 

Personal Data Questionnaire. This questionnaire is completed after the pre-

SPDI interview but before the SPDI sessions. The questionnaire data are provided in 

Tables 15, 16, 17, and 18 corresponding to the four parts of the questionnaire: 

demographics, technology experience, programming ability, and Tech Willingness, 

respectively. Total score, mean score, and standard deviations are provided for 

technology experience and programming ability.  
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Demographics revealed three participants were in their fifties while one was in 

her late thirties as indicated in Table 16; all were female. One was an instructor; two were 

assistant professors; and one was an associate professor. None had played 3D games or 

had a Second Life avatar. 

 
 
Table 15 

DBR Cycle One – Event Dates, Locations, and Face-to-Face Contact Time  

Participant Event  Cindy  Karen  Sally  Dana 

Pre-SPDI Interview 

 

 17-Apr 
23 min 

 
17-Apr 
23 min 

 
16-Apr 
19 min 

 
18-Apr 
35 min 

Personal Data Questionnaire 
   with Tech Willingness survey 

 22-Apr  21-Apr  30-Apr  20-Apr 

Pre-SPDI FacConAd1 survey 

 

 22-Apr  22-Apr  30-Apr  23-Apr 

SPDI Session One 

 

 

 22-Apr 
See 

Karen 

 22-Apr 
91 min 

Classroom

 2-May 
90 min 

Classroom 

 30-Apr 
94 min 

Classroom

SPDI Session Two 

 

 

 29-Apr 
See 

Karen 

 29-Apr 
80 min 

Classroom

 3-May 
95 min 

Classroom 

 10-May 
82 min 

Classroom

SPDI Session Three 

 

 

 6-May 
See 

Karen 

 6-May 
96 min 
Small 

Conf. Rm. 

 17-May 
92 min 
Small 

Conf. Rm 

 17-May 
See 
Sally 

Post-SPDI FacConAd1 survey 

 

 7-May  7-May  28-May  2-Jun 

Post-SPDI Interview  13-May 
30 min 

 9-May 
23 min 

 21-May 
14 min 

 29-May 
28 min 

Note. SPDI Session time durations are approximate since the digital recorders were sometimes 
turned on after or while participants were taking the Session Survey at the start of class. 
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Table 16 

DBR Cycle One – Participant Demographics 

Demographic  Participant 

Pseudonym  Cindy  Karen  Sally  Dana 

Gender  Female  Female  Female  Female 

Age  56  54  39  59 

Job Role  Instructor  Assistant 
Professor 

 Assistant 
Professor 

 Associate 
Professor 

Play 3D Games Before  No  No  No  No 

Have Second Life Avatar  No  No  No  No 

Frequency Using Avatar  ---  ---  ---  --- 
 
 
 

For technology experience, the participants did not use as many technologies or 

use them as frequently as faculty virtual world users (n = 49; see Dass 2012a). The same 

13 technologies queried in that prior study were queried here for comparison as shown in 

Table 17. A score of 13 would indicate no technology experience while a score of 65 

would indicate daily use of each technology. Dana did not respond to the item on 

augmented reality and does not indicate such usage during the interviews or SPDI 

sessions. An average value of her other technology experience was used in its absence, 

one, which corresponds to never have used augmented reality. Alternatively, Cindy 

indicated that she has created content for augmented reality on a monthly basis. I believe 

her definition of augmented reality is different from mine as mine is about providing 

supplemental information electronically layered atop real-time, real-place visuals as seen 

through camera imagery from a cell phone or tablet. She makes no comments in this 

regard. Also, as a self-professed non-gamer and non-techie, I don’t believe she has used 

augmented reality as I have defined it. However, I have retained using her response score 
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value as the two point difference is inconsequential to the interpretation of her score. 

Cindy scores a total of 17, Dana a 19, Karen a 24, and Sally a 36. In comparison, the 

average total score for a faculty virtual world user was 40 with a minimum of 24 and 

maximum of 56 (Dass, 2012a). Of the four participants, Sally uses the most technologies, 

using eight of the 13 technologies listed. Furthermore, she uses five of those technologies 

on a daily basis. Karen also uses a variety of technologies, seven of the 13, but not as 

frequently as Sally. Excluding the blank augmented reality, I believe Dana only uses the 

three technologies she responded to which have an associated usage of rarely, monthly, 

and weekly. Apart from augmented reality, Cindy only uses two other technologies and 

then only rarely. In comparison, faculty virtual world users had on average used 11 of the 

13 technologies, with seven as the minimum.  

In terms of programming ability, the participants may have somewhat less ability 

than faculty virtual world users. The ten programming languages queried in that prior 

study were queried here for comparison as shown in Table 18. A score of 10 would 

indicate no programming ability while a score of 50 would indicate excellent ability for 

each programming language. Karen and Dana have no ability with the 10 listed 

programming languages, resulting in a total score of 10. Cindy and Sally perceive they 

have acceptable and good experience, respectively, for the same two languages, HTML 

and Java. Cindy has a total score of 14 and Sally a 16. In comparison, faculty virtual 

world users (n = 49) had a mean score of 19.2 with SD = 7.2 and on average have some 

experience with five languages; although it should be noted that three faculty in that prior 

study had no programming ability.  
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Table 17 

DBR Cycle One – Participant Technology Experience  

Participant Scores1 

Technology Cindy Karen  Sally Dana 

Created content for augmented reality 32 1  1 13 

Posted to a blog 1 2  2 1 

Uploaded content to a wiki 2 2  2 4 

Played a casual games (digital) 2 4  2 1 

Sent a microblog (e.g., Twitter, text messaging) 1 4  5 1 

Follow someone on Twitter 1 1  5 1 

Created a podcast/vodcast (e.g., for YouTube, iTunesU) 1 1  5 3 

Maintain or track Facebook pages 1 2  5 1 

Found or follow someone on LinkedIn 1 2  5 1 

Participated in an online community of practice 1 2  1 2 

Went in-world to a social virtual world (e.g., Second Life) 1 1  1 1 

Played a console video game (e.g., Civilization) 1 1  1 1 

Played a massive multiplayer online game (e.g., World of 
Warcraft) 

1 1 
 

1 1 

Total 17 24  36 19 

M 1.3 1.8  2.8 1.5 

SD 0.6 1.1  1.9 1.0 

Notes. 1Scores are based on: Never (1), Rarely (2), Monthly (3), Weekly (4), and Daily (5). 2 This 
response selection is not supported by any of her comments and is considered questionable; 
however, the calculated mean and standard deviation includes this value. 3 An average value of 
all Dana’s responses was used since she did not complete this item. 
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Table 18 

DBR Cycle One – Participant Programming Ability  

 Participant Scores1 

Programming Language  Cindy  Karen  Sally  Dana 

HTML  3  1  4  1 

Java  3  1  4  1 

C or C#  1  1  1  1 

Python  1  1  1  1 

Flash  1  1  1  1 

Blender or SketchUp  1  1  1  1 

3D Studio Max  1  1  1  1 

Linden Script  1  1  1  1 

OpenSimulator  1  1  1  1 

Unity 3D  1  1  1  1 

Total  14  10  16  10 

M  1.4  1.0  1.6  1.0 

SD  0.8  0.0  1.3  0.0 

Note. 1Scores are based on: No Ability (1), Weak (2), Acceptable (3), Good (4), Excellent (5) 
 
 
 

The Tech Willingness results are dichotomous as indicated in Table 19. A score 

of 10 indicate participants strongly disagree with all statements while a score of 50 

indicate participants strongly agree with all statements. The average total score for a 

faculty virtual world user was 41.8 with a SD = 6.3, a minimum of 25, and maximum of 

50 (Dass, 2012a). Cindy scores a 31 which corresponds to the second percentile when 

compared to faculty virtual world user scores on the comparable survey. Therefore, 

Cindy‘s faculty counterparts of virtual world users score predominantly much higher than 

her. Karen scores a 27 which corresponds to the first percentile; all but one faculty virtual 

world user scored higher than Karen. Alternatively, Sally scores a 44 which corresponds 
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to the 50th percentile when compared to the scores of faculty virtual world users. Dana 

scores a 47 out of a possible high of 50, corresponding to the 72th percentile when 

compared to the scores of faculty virtual world users. The seemingly similar scores of 44 

and 47 result in dissimilar percentile rank which indicates the skewedness of the faculty 

virtual world user data, i.e., most faculty virtual world users scored high on this survey. 

 
 

Table 19 

DBR Cycle One – Participant Tech Willingness  

 Participant Sores1 

Survey Item  Cindy  Karen  Sally  Dana 

I have convinced senior leadership of in-house 
technology expenditures. 

 1  1  3  5 

I have developed a small network of knowledgeable 
users for technology guidance. 

 3  1  3  5 

I have joined a community of technology adopters.  1  1  3  5 

I am passionate about using technology when 
pedagogically appropriate. 

 3  4  5  5 

I am persistent in my efforts to design and implement 
technologies for learning. 

 4  2  5  5 

I am willing to take a risk using technology in a 
learning environment. 

 4  4  5  5 

I am okay with making mistakes in front of my 
students. 

 4  3  5  3 

I anticipate my role as educator might become 
facilitator when using technology. 

 4  4  5  5 

I like to learn about new technologies.  4  4  5  5 

I explicitly seek new technologies to try.  3  3  5  4 

Total  31  27  44  47 

M  3.1  2.7  4.4  4.7 

SD  1.2  1.3  1.0  0.7 

Percentile rank according to faculty virtual world 
adopters 

 2nd   1st   50th   72nd 

Notes. 1 Scores are based on strongly disagree (1) to strongly agree (5) 
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SPDI Session Survey. As indicated in Table 20, no participant felt compelled to 

discuss, research, or use a virtual world after the pre-SPDI interview. However, after 

SPDI Session One, Cindy and Karen indicated they not only talked to their significant 

other about virtual worlds, they also searched for information on virtual worlds; Cindy to 

investigate “changes that could be made [to the] avatar, and Karen to investigate the 

“literature on nursing education and use of virtual worlds.” Cindy even went in-world to 

explore virtual worlds. Dana’s Session Two survey data were not retained online even 

though I can confirm her participation since it was completed in my presence. However, 

while she was taking the survey, she asked if her encounter with Clini-Space should be 

added and I said yes. Clini-Space is a 3D avatar-based educational nursing software 

program that was presented to the nursing faculty as part of a faculty position interview. 

Sally’s SPDI Session Two was the day after her SPDI Session One and therefore, her 

lack of pursuit may also be due to the SPDI session timing. After SPDI Session Two, 

Karen continued to talk to her significant other about virtual worlds while Dana discussed 

virtual worlds with other nursing faculty at her university. None of the participants 

indicated they went in-world albeit that while Sally indicated she had not gone in-world, 

she also indicated that she spent an hour in-world making her data suspect. In summary, 

the Session Surveys indicated Cindy and Karen pursued virtual worlds outside the 

sessions the most times (three occurrences each), and then Dana with one self-initiated 

pursuit and one occurrence where she was the passive recipient of additional knowledge. 

Sally did not pursue virtual worlds after the interview, her session timing likely precluded 

pursuit after Session One, and her last Session Survey data are suspect. 
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Table 20 

DBR Cycle One – Participant Virtual World Activity Between SPDI Sessions 

  
Survey At Start of Session One 

 
Survey At Start of Session Two 

 
Survey At Start of Session Three 

 
Participant 

  
Discussed 

 
Researched Went 

In-
World 

  
Discussed

 
Researched Went 

In-
World 

  
Discussed

 
Researched Went 

In-
World 

Cindy 
 

No No No  Yes 
Significant 

Other 

Yes 
Changes 
that could 
be made 

with Avatar 

Yes 

< 1 
hour 

to 
explore 

 No No No 

Karen 
 

No No No  Yes 
Significant 

Other 

Yes 
literature on 

nursing 
education 
and use of 

virtual 
worlds 

No  Yes 
Significant 

Other 

No No 

Sally 
 

No No No  No* No* No*  No No No** 

Dana 
 

No No No  No Data*** No Data No 
Data 

 Yes 
Nursing 

Faculty at 
her 

University 

No No 

 
   * Sally’s Session Two was conducted the day after Session One; this may have precluded further exploration of virtual worlds between  
     those sessions 
 ** While Sally indicated she did not go in-world, she also indicated she spent three hours in-world; her data are questionable  
*** Although Survey Two data were not retained, Dana noted in class that she discussed another virtual world, Clini-Space, with a person  
     interviewing for a nursing faculty position at the university; the interviewee was promoting the use of this virtual world for the nursing 
     community 
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FacConAd1 survey. For DBR Cycle One, this survey consisted of 35 items 

representing 10 variables. It was given pre- and post-SPDI to explore participant change 

in perceptions. The pre- and post-SPDI scores by survey item, totaled by variable, and 

total for the FacConAd1 survey are provided in Table 21. For DBR Cycle One, two 

participants have an overall increase in their perceptions of virtual worlds while the other 

two participants have an overall decrease in their perceptions of virtual worlds as a 

learning environment. As a total score, Cindy scores a 143 pre-SPDI and a 171post-SPDI, 

indicating an overall increase in perception of virtual worlds based on the variables 

measured. Karen scores a 157 pre-SPDI and a 164 post-SPDI, also indicating an overall 

increase in perceptions of a virtual world based on the variables measured. Sally scores a 

202 pre-SPDI and a 145 post-SPDI, indicating a decrease in perception of virtual worlds 

based on the variables measured. However, Sally’s responses were very singular in 

nature, i.e., predominantly selecting the same response for most survey items, also known 

as response set (McMillan, 2012). Sally selected agree for 33 of her 35 pre-SPDI 

responses while her post-SPDI responses included 31 neutral selections. The six 

discordant selections (two pre-SPDI and four post-SPDI selections) affect six survey 

items across three variables: application anxiety, application self-efficacy, and behavioral 

intention. Perhaps these six survey items resonated more closely with Sally. Also, Sally 

took the survey one week after her post-SPDI interview meaning the post-SPDI interview 

may have influenced her responses. For Dana, she scores a 167 pre-SPDI and a 148 post-

SPDI indicating a decrease in perceptions. Similar to Sally, Dana took the FacConAd1 

survey after the post-SPDI interview. 
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Table 21 

DBR Cycle One – Participant FacConAd1 Scores      

FacConAd1 Scores 

Survey Item Cindy Karen Sally Dana 

Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng

Application Anxiety1 

 
I feel apprehensive about using a virtual world.  6 3 -3 2 3 1 6 6 0 6 2 -4 

 

It scares me to think that a virtual world could make 
me lose a lot of resources (money, time, 
information) by hitting the wrong key. 

 6 6 0 4 4 0 6 4 -2 7 6 -1 

 

I hesitate to use a virtual world for fear of making 
mistakes I cannot correct. 

 5 6 1 4 4 0 2 5 3 6 4 -2 

A virtual world is somewhat intimidating to me.  3 3 0 4 2 -2 6 4 -2 3 3 0 

 
Total 20 18 -2 14 13 -1 20 19 -1 22 15 -7 

Application Self-Efficacy 

 

I believe I have the ability to control my avatar in-
world. 

 4 5 1 6 6 0 6 5 -1 3 5 2 

 

I believe I have the ability to communicate with 
other avatars in-world. 

 4 6 2 5 5 0 6 4 -2 6 5 -1 

 

I believe I have the ability to teleport to other 
locations in-world. 

 4 6 2 4 6 2 6 4 -2 7 4 -3 

 

I believe I have the ability to search for other in-
world sites. 

 4 5 1 4 5 1 6 4 -2 7 5 -2 

I believe I have the ability to take pictures in-world.  5 4 -1 4 4 0 2 4 2 1 4 3 

 
Total 21 26 5 23 26 3 26 21 -5 24 23 -1 

Note. Scores are based on strongly disagree (1) to strongly agree (7). 1Scores for application anxiety and complexity have been reverse scored. Positive 
change in scores indicate a positive change in perception.                                                                                       

(continued) 
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FacConAd1 Scores 

Survey Item Cindy Karen Sally Dana 

Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng

Community 
 

 

A virtual world improves communication with other 
people. 

 5 6 1 5 4 -1 6 4 -2 6 5 -1 

 

A virtual world improves cooperation with other 
people. 

 4 5 1 5 6 1 6 4 -2 7 4 -3 

 

A virtual world improves collaboration with other 
people. 

 4 6 2 5 5 0 6 4 -2 6 4 -2 

 
Total 13 17 4 15 15 0 18 12 -6 19 13 -6 

Compatibility 

 

Using a virtual world is compatible with all aspects 
of my teaching. 

 5 5 0 4 3 -1 6 4 -2 5 2 -3 

 

I think that using a virtual world fits well with the way 
I like to teach. 

 5 4 -1 4 6 2 6 4 -2 6 5 -1 

Using a virtual world fits into my teaching style.  4 5 1 5 5 0 6 4 -2 6 5 -1 

 
Total 14 14 0 13 14 1 18 12 -6 17 12 -5 

Complexity1 

 

Using a virtual world takes too much time from my 
normal duties. 

 3 4 1 4 3 -1 6 4 -2 4 4 0 

 

Working with a virtual world is so complicated, it is 
difficult to understand what is going on. 

 5 4 -1 3 3 0 6 4 -2 3 4 1 

 

Using a virtual world involves too much time doing 
mechanical operations (e.g., data input). 

 5 3 -2 4 2 -2 6 4 -2 3 4 1 

 

It takes too long to learn how to use a virtual world 
to make it worth the effort. 

 6 4 -2 4 3 -1 6 4 -2 3 4 1 

Total 19 15 -4 15 11 -4 24 16 -8 13 16 3 

 (continued) 
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FacConAd1 Scores 

Survey Item Cindy Karen Sally Dana 

Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng

Perceived Enjoyment 
 

I find using a virtual world to be enjoyable.  4 6 2 4 6 2 6 4 -2 5 4 -1 

 

The actual process of using a virtual world is 
pleasant. 

 4 5 1 5 5 0 6 4 -2 6 4 -2 

I have fun using a virtual world.  4 6 2 4 6 2 6 4 -2 5 4 -1 

 
Total 12 17 5 13 17 4 18 12 -6 16 12 -4 

Perceived Ease of Use 

Learning to use a virtual world is easy for me.  5 4 -1 4 3 -1 6 4 -2 4 3 -1 

 

I find it easy to get a virtual world to do what I want 
it to do. 

 2 5 3 4 5 1 6 4 -2 5 4 -1 

 

It is easy for me to become skillful at using a virtual 
world. 

 3 4 1 4 5 1 6 4 -2 5 6 1 

I find a virtual world easy to use.  4 2 -2 4 5 1 6 4 -2 5 4 -1 

 
Total 14 15 1 16 18 2 24 16 -8 19 17 -2 

Perceived Usefulness 
 

 

Using a virtual world would improve my 
performance in my courses. 

 3 6 3 7 5 -2 6 4 -2 5 5 0 

 

Using a virtual world would enhance my 
effectiveness in my courses. 

 5 6 1 5 5 0 6 4 -2 5 5 0 

I find a virtual world would be useful in my courses.  5 5 0 5 6 1 6 4 -2 6 5 -1 

 
Total 13 17 4 17 16 -1 18 12 -6 16 15 -1 

(continued) 
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FacConAd1 Scores 

Survey Item Cindy Karen Sally Dana 

Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng

Relative Advantage 
 

 

Overall, I find using a virtual world to be 
advantageous in my job. 

 3 6 3 6 5 -1 6 4 -2 5 4 -1 

 

Using a virtual world allows me to do something I 
cannot in a classroom. 

 2 5 3 6 6 0 6 4 -2 6 5 -1 

Total 5 11 6 12 11 -1 12 8 -4 11 9 -2 

Behavioral Intention 

I intend to explore a virtual world, i.e., go in-world.  2 6 4 5 6 1 6 4 -2 3 7 4 

I have already started investigating virtual worlds.  2 6 4 4 5 1 6 4 -2 2 1 -1 

I intend to find journal articles about virtual worlds.  4 5 1 5 6 1 6 5 -1 2 4 2 

 

I intend to communicate with others about virtual 
worlds. 

 4 4 0 5 6 1 6 4 -2 3 4 1 

Total 12 21 9 19 23 4 24 17 -7 10 16 6 

FacConAd1 Survey Total  143 171 28 157 164 7 202 145 -57 167 148 -19 

Survey Item M 4.1 4.9 0.7 4.5 4.7 0.2 5.8 4.1 -1.6 4.8 4.2 -0.5 

Survey Item SD 1.1 1.1 1.7 0.9 1.3 1.1 0.9 0.4 1.1 1.6 1.1 1.7 
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Cases. The data are presented below by case, i.e., by participant. The participant 

is first described based on the collected demographic data augmented by their personal 

comments made during the sessions and interviews. It includes their written response on 

the Personal Data Questionnaire as to why they volunteered for this study. The qualitative 

data and survey scores for the FacConAd1 variables are then presented ending with a 

summary of the FacConAd1 results. The remaining constructs and variables are then 

presented. Each case closes with a summative assessment if I believe the participant 

would pursue consideration of adopting a virtual world as a learning environment based 

on their comments, in-world behaviors, and questionnaire and survey responses. The 

questionnaire and survey data were merged with the qualitative findings as follows: (1) 

the demographics are in the case introduction paragraph; (2) the FacConAd1 score for 

each variable is included with the qualitative findings for the same variable for 

triangulation purposes (also refer to Table 4); (3) the Tech Willingness results are 

included with the innovativeness construct since willingness to use technology was 

considered representative of innovativeness (refer to the Conceptual Framework section); 

and (4) the Session Survey results are included with the variable actual usage.  

Case 1.1: Cindy. Cindy is a 56 year old female nursing instructor in the School of 

Nursing, College of Health and Human Services at a mid-Atlantic university. She is 

currently working on her dissertation and she’s been teaching for six years. Currently she 

teaches pediatrics, nurse licensure content, clinical pediatrics, and community. She shares 

that her classes are large, 50 to 60 students while the in-hospital clinical sessions are 

limited to eight students to a group. She loves how she can do lecture but then also see 
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her students actually practice their skills in a clinical setting. She uses the 

anthropomorphic lab to teach bandaging and other skills. Cindy self-identifies herself as a 

non-gamer and “not a real techie kind of person.” She has limited programming ability 

having acceptable Java and HTML skills; has limited technology usage; and in 

comparison to faculty virtual world users, she is not as willing to pursue technology as 

evidenced by her low score on the Tech Willingness survey. In terms of experiencing 

online course work, she has had a couple of online courses through her PhD course work. 

It was PowerPoint slides to review, a couple of discussion boards, and some online 

activities like retrieve patient conditions for an informatics class. “The focus [of the 

informatics project] was just to get the data set and have the data and know what to do 

with it once you have it.” Cindy volunteered to participate in this study because she wants 

“to help make learning come alive for students which lecture and PowerPoint alone do 

not.” Her favorite activity as the instructor is “group case studies where the students have 

to put themselves in the shoes of the parent caring for a disabled child.” Cindy attends all 

SPDI sessions with Karen.  

Application anxiety. During the pre-SPDI interview, Cindy unequivocally said no 

when asked if she was nervous or anxious about going to a class with cohorts. So being in 

a class with her peers did not seem to cause anxiety. When I told Cindy and Karen to not 

worry if you feel uncomfortable or clumsy with your avatar, Cindy immediately said 

good as if that reduced expectations and hence any anxiety. Given that Cindy went in-

world of her own volition after Session One to change her avatar’s clothes, this could be 

interpreted that she was not afraid, hence not anxious, about going in-world. In the 
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second session, at Edutopia Island, Karen notes that Cindy’s avatar is walking but not 

getting anywhere. Cindy says she doesn’t know what’s going on but she’s laughing, 

making us laugh. While her external behavior is jovial, it is unknown if it is a nervous 

laugh. During the post-SPDI interview, Cindy explicitly states that she is not afraid to 

explore new technology and figure things out. Interestingly, when asked directly, she 

does say that she would be nervous to use a virtual world right now because she still 

doesn’t know that much about it. She needs to learn more and become more comfortable 

with it before she would use it in the classroom. For the application anxiety items, Cindy 

scores a 20 pre-SPDI and an 18 post-SPDI, indicating an increase in application anxiety 

due to the SPDI. This increase aligns with her post-SPDI comments. 

Application self-efficacy. While Cindy considers herself “ok with technology,” it 

is not intuitive to her. But once trained via a step-by-step tutorial and practiced, she is 

fine with technology. She further notes how while technology is not intuitive for her, she 

is persistent which is opposite of her students; “if it doesn’t come really quick [snaps 

fingers] to them, sometimes they just give up and say I can’t do it;” she “can figure stuff 

out.” While she may recognize that technology is not intuitive for her, it is not a barrier. 

When we were to join Second Life as a group, she had already done that by following the 

instructions on the slide. However, a short time later, she’s a bit behind in creating the 

account and hence apologizes for being “slow.” I interpret this as a way she perceives 

herself and not necessarily anything to do with virtual worlds.  

She reveals her application self-efficacy at several instances. In Session One, 

when Cindy and Karen see they have selected the same avatar and laugh, Cindy 
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volunteers to change her outfit to help discern who they are visually. Later in the session, 

while at the orientation area of Virtual Ability Island in Second Life, Cindy explicitly 

states out loud how she has read three signs so far; an indication of pride and potentially 

increased application self-efficacy. Before Session Two, Cindy does attempt to change 

her clothes by herself but reports that she could not do it. This does not seem to deter her 

self-efficacy as later in Session Two, while at the Nutrition Game site, Cindy decides to 

go to a different restaurant than Karen which may indicate her continued application self-

efficacy to explore a virtual world by herself. In Session Three, I ask Cindy and Karen if 

they want to continue to access to the private nursing island and Cindy says sure. In 

addition to exhibiting her application self-efficacy, Cindy’s application self-efficacy 

score indicates an increase in her application self-efficacy; she scores a 21 pre-SPDI and 

a 26 post-SPDI sessions. This increase aligns with her comments that once she is shown 

how to use technology, she is fine with. It also aligns with her in-world behaviors to 

explore independently. However, while Cindy exhibits evidence of application self-

efficacy, she also reveals that there is a limit to her self-efficacy. In Session One, when I 

completed my lecture on the Second Life viewer capabilities, Cindy asks if they are to 

learn all that by the end of the session. I assured her that we are not doing all that even by 

the end of the third session. Additionally, in Session Three, when the guest speaker asks 

if they can fly, Cindy and Karen offer that they can try but in the end they walk. 

Community. During the pre-SPDI interview, Cindy shares that even though her 

class activities are not group activities, often times the students self-pair to accomplish 

the task if the task supports joint accomplishment; changing a dressing does not. Cindy 
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makes no comments with regards to community, that is, about how a virtual world 

supports collaboration, communication, and cooperation. However, Cindy experiences an 

increase in sense of community; she scores a13 pre-SPDI and a 17 post-SPDI. The 

limited qualitative data preclude triangulation with the increased community score. 

Compatibility. During Session Two, while discussing the videos illustrating role-

play nurses, Cindy emphasizes the importance of debriefing the students to include 

student-to-student discussions and review of video taken during the simulation, as this is 

what she does currently. She further notes how virtual worlds can support these 

instructional strategies. Later in Session Three after seeing how presentations can be 

accomplished in the guest speaker’s private island, Cindy and Karen note that virtual 

worlds would be good for student presentations; something they currently do. During the 

post-SPDI interview Cindy indicates how a virtual world learning environment is 

compatible with her current practices and desires, such as the pediatric congenital heart 

disease; the informatics data collection and use; and for patient assessment. When we talk 

about anonymity in a virtual world, Cindy says that’s why she uses clickers in her 

classroom. Students are more willing to participate when it’s anonymous whether 

because they always answer, always get it right, or don’t want to publicly commit to an 

answer. These occurrences would indicate that Cindy finds virtual worlds to be 

compatible with her instructional beliefs and needs. However, Cindy scores a 14 both 

pre-SPDI and post-SPDI, indicating the SPDI had no effect on her perception of 

compatibility. While her comments seem to indicate that she considers a virtual world 

compatible, the SPDI did not improve this perception. 
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Complexity. It is only during Session Two that I found anything that would seem 

to depict complexity from Cindy. She notes that “when you’re flying, it’s hard to tell 

exactly where you are;” she can’t see where she is and lands atop buildings. Cindy scores 

a 19 pre-SPDI and a 15 post-SPDI, indicating an increase in perceived complexity. This 

increase cannot be triangulated due to her limited comments and in-world behaviors 

regarding complexity. 

Perceived enjoyment. Cindy is a seemingly jovial woman by nature. Throughout 

the SPDI sessions, Cindy laughs numerous times: 1) when she notes that her avatar 

looked different at her office computer; (2) she does something to her avatar so it’s looks 

like it’s walking but getting nowhere; (3) while she’s trying to navigate across a walking 

bridge; (4) when trying to enter the apartment whose door keeps shutting on her so she 

can’t get in; (5) trying to click on the green ball for the animated tour; and (6) when she 

learns that a meal has 950 calories. The first five laughter occurrences deal with using a 

virtual world, the last has to do with a learning experience. Even though she laughs, I 

wonder if she were home alone without immediate technical and emotional support 

would she still find the inability to maneuver her avatar as jovial, or would it transition to 

frustration. After the SPDI sessions, Cindy did say she found the sessions fun and wished 

she had “a little more time to play with it on [her] own time.” However, she would not go 

so far as to say it would be fun to use in her classroom without additional investigation. 

But when I give her an educational example such as listening to a heartbeat to make a 

diagnosis she wholeheartedly agrees that it would be fun instead of listening to each 

other’s which are typically asymptomatic. Cindy scores a 12 pre-SPDI (all neutral 
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selections) and a 17 post-SPDI, indicating the SPDI increased her perceived enjoyment in 

using a virtual world. Cindy’s comments and in-world behaviors would support this 

finding. 

Perceived ease of use. During Session Two I said that it is hard maneuvering your 

avatar as means to diminish anxiety. Cindy emphatically responds that it is. In Session 

Three, while trying to follow the guest speaker, Cindy notes “oh, we are so terrible” 

because she got lost and then almost walked into the guest speaker. So Cindy had not 

mastered avatar maneuvering. At the end of Session Three while talking about ease of 

use, Cindy said that “there are certain aspects of it, once you've done it, [then they] are 

not real difficult.” But she notes that the real problem is lack of practice, not necessarily 

ease of use. She laments that “we've only got once a week, which is not that often, but it's 

often enough.” With regards to the students, “if they kind of used it throughout, I think it 

may be easier because they didn't have to re-think about it every time.” She goes on to 

suggest how she could have regularly scheduled in-world activities to help the students 

maintain their virtual world skill level. During the post-SPDI interview, Cindy said she 

found it easy to use given I showed how to do things. She also notes “easy is all 

relative… it’s not hard to do.” Cindy scores a 14 pre-SPDI and a 15 post-SPDI, 

indicating an increase in perceived ease of use. This increase aligns with her notion that 

more practice would increase ease of use and the SPDI did offer practice. 

Perceived usefulness. Pre-SPDI, Cindy said that a virtual world could “definitely” 

be useful to her because many students are visual learners which a virtual world could 

support; these students would rather see something because they may find a lecture “is 
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just not intellectually stimulating.” It is only in Session Three, when asked directly, does 

Cindy say that she does “think it’s useful.” She provides specific examples that are really 

relative advantages. Hence, usefulness for her seems to be measured by relative 

advantages. Additionally, in the post-SPDI interview, she indicated virtual worlds could 

be useful to her as well as for other nursing type courses. Cindy scores a 13 pre-SPDI and 

a 17 post-SPDI, indicating an increased perceived usefulness due to the SPDI. This 

increase aligns with her comments as well as with her increase in relative advantages as 

discussed next. 

Relative advantage. Pre-SPDI, Cindy believed that a virtual world could provide 

an advantage over her current teaching practices because “it would certainly serve to 

augment the things I already do; I think it would be really good.” During Session Two, 

Cindy notes she’s very involved in simulations whereby a simulation is conducted in the 

nursing laboratory and involves multiple people with a patient. But what she noted is that 

the same simulation could be done with less people orchestrating the simulation if done 

in a virtual world, and also, you can involve more students. She repeats this sentiment in 

Session Three as well. She also felt that doing a presentation in-world would be a relative 

advantage. Currently, an online presentation is “really just typing it all out there for 

somebody else to read.  It's not like you're really presenting.  It really eliminates part of 

that element, whereas I think this would really put it in.” When asked about relative 

advantages in Session Three, Cindy immediately responded that she does “think there's 

more of a social aspect than just an online class” even though she recognizes that it’s not 

quite face-to-face. She liked how a virtual world afforded students to role-play as a home 
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accessibility evaluator and as a vulnerable population person “maneuvering through the 

system.” She notes that for her as an online student in informatics, it would have been 

easier to do it in a virtual world as there would not have been as many administrative 

hurdles. She saw other advantages such as using more visuals and having more examples 

of symptoms. She notes their simulation laboratory is used in small group demonstrations 

for relatively short periods of time. The persistence and anytime availability of a virtual 

world would be a “big advantage” and allow the student to “get down the sequence.” It 

would also be advantageous in providing a house that all 60 students could assess for 

handicap issues, and moreover, know what the issues are so you know what the students 

should be looking for. Cindy scores a five pre-SPDI and an 11 post-SPDI, indicating an 

increase in relative advantage which aligns with her comments. 

Behavioral intention. Before the SPDI, I said if you had the infrastructure, and 

somebody showed you how to do it, and you had a virtual world, do you think you would 

check it out? Cindy said she thought she “definitely” would. During Session Three, we 

did not get to Genome Island because technical difficulties getting setup in-world took 

about 20 minutes. I offered to review Genome Island with Cindy and Karen after the 

study if they were interested. They agreed and we met a week later to review Genome 

Island outside of this study. Cindy said if she had the time to practice, had support, and 

had an instructional designer, she would use it. Her survey scores reflect this. Cindy 

scores a 12 pre-SPDI and a 21 post-SPDI, indicating an increase in her intention to 

pursue using a virtual world. Furthermore, her pre-SPDI indicated a negative intention 

(less than neutral), while her post-SPDI is positive (more than neutral).  
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FacConAd1 Summary. FacConAd1 surveyed participant perceptions across 10 

variables as reported above and as triangulated with the qualitative findings. The change 

in FacConAd1 total score was considered a quantitative indicator of a participant’s 

overall change in consideration of adopting virtual worlds as a learning environment due 

to the SPDI. Cindy scores a 143 pre-SPDI and a 171 post-SPDI (refer to Table 21). Cindy 

experiences an overall increase in her consideration of adopting virtual worlds due to the 

SPDI which may indicate positive subsequent intentions. Furthermore, of the ten 

variables surveyed, Cindy experiences an increase in seven variables (application self-

efficacy, community, perceived enjoyment, perceived ease of use, perceived usefulness, 

relative advantage, and behavioral intention), no change in one variable (compatibility), 

and decrease in two variables (application anxiety and complexity). 

Actual usage. Cindy reports on the Personal Data Questionnaire that she does not 

have an avatar (refer to Table 16). After Session One, Cindy looked online as how to 

make changes to her avatar (refer to Table 20). She also spent time in-world albeit less 

than an hour. However, in Session Two she says she went in-world because she “felt like 

we created this thing but I haven’t a clue of what can I do with it.” She also noted that her 

avatar looked weird, different from how it looks on the computers in the classroom and 

that she couldn’t quite figure out how to change clothes. Cindy and Karen both say they 

would rather have hands-on activities than learning about facilitating conditions like cost 

and infrastructure. 

Innovativeness. Cindy makes no comments related to her innovativeness during 

the interviews or the sessions. Cindy scores a 31 on the Tech Willingness survey which 
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corresponds to the second percentile when compared to faculty virtual world user scores 

on the comparable survey (refer to Table 19). Cindy lacks experience in convincing 

leadership to purchase technology and she also has not joined a community of technology 

adopters. 

Felt needs / problems. Cindy expresses that she wants to do more than just lecture 

“because it does get boring to just talk and listen to somebody all the time. I try to draw 

pictures and draw things on the board because it kind of helps to break it up.” Cindy 

doesn’t want her class to be boring. Furthermore, she wants to engage her students. She 

wants to include more instructional activities where the whole class is involved because 

often times there are only a few students who actively participate and the “others just sit.” 

She recognizes that even though they are sitting, they could be engaged, but she does not 

know. Right now she finds it difficult to provide demonstrations just because the class 

size is so large and their simulation laboratory is used for small group demonstrations for 

relatively short periods of time. She also does not have a house that could be evaluated 

for handicap accessibility issues and she could provide guidance.  

Personal relevance. The pre-SPDI interview served to provide examples that 

could be used in the SPDI sessions to show relevance. For Cindy, this included clinical 

application of learned skills, test preparation, ability for her to lecture, ability to see and 

apply with real beings as opposed to “mannequins and simulations,” and provide a low 

risk environment. While discussing the virtual world role-play nurses video during 

Session Two, Cindy emphasizes the debriefing including student-to-student discussion 

and reviewing the video. The videos were personally relevant to her. She also thought the 
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poster presentation was a “neat way” to do it in a virtual world. But she also notes how it 

is relevant to the students. She says that students are tech savvy and want interaction 

which a virtual world could support.  During the post-SPDI interview, she liked the 

animated ride and thought that could be an “interesting” way to show, for example, what 

a congenital heart looks like. When I told Cindy about a virtual world place where you 

listen to different patient’s heart beat and you’re supposed to determine the heart 

problem, Cindy thought “that would be great;” it could be part of her assessment as it is 

also part of the nursing licensure exam to listen to someone breathe and decide if there is 

wheezing, rales, or crackles.  

Facilitating conditions. During the pre-SPDI interview, Cindy says there are no 

specific incentives to use technology other than being innovative. She also said time is a 

barrier and repeats this during the post interview. During Session Three, Cindy expresses 

concern about where she would find support. She would want to know how their 

instructional technologist (IT) felt about virtual worlds, how comfortable the IT person 

was with them, and if the IT person had time to initially support setup. Cindy recognizes 

that her IT person is already very busy but Cindy also felt she might need someone more 

familiar with using virtual worlds. At the post-SPDI interview she restates this support 

issue and looks beyond her department IT person to perhaps considering university level 

support. When I specifically ask Cindy to enumerate what it would take for her to use a 

virtual world, she says: (1) work with a designer for her classes; in the fall this would be 

an assessment area where she could demonstrate and students could practice and listen; 

(2) identify the platform (Second Life, Unity 3d, Open Source); (3) find a money source; 
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and (4) time to practice and become more familiar with it.  In terms of the students, 

Cindy felt virtual worlds would need to be used repeatedly to maintain skill level. She has 

found students forget how to do things; her students have difficulty remembering how to 

access the online remedial tutorial for their nursing licensure exam.  

Anecdotal comments. Cindy’s comments really focused on the avatar and the 

students. While Cindy said she chose her avatar because “it’s the one that popped up,” 

she also said she would make changes to differentiate her avatar from her cohort’s avatar. 

Cindy was surprised by avatars wearing skimpy clothes, thus indicating that clothing 

choices can make an impression of others. She also found creating an avatar name as a 

“hard decision” especially since her first choice was taken. As for the students, she noted 

that students would need consistency in usage to maintain the skill set and felt virtual 

worlds should be integrated at the curriculum level to maintain those skills. She thought 

students would like using a virtual but noted they must see the value in it and not just as 

some other tool they have to learn.  

Suggested SPDI Improvements. Cindy suggested adding homework assignments 

that required going in-world even though she recognized homework as a potential barrier. 

Cindy had downloaded the Second Life viewer but she didn’t know what to do next, 

hence, the suggestion to provide some direction. When asked what might be missing, 

Cindy felt it was hard to say what’s missing since she didn’t feel like she knew enough to 

say what’s missing. Cindy “really did like the videos and the examples that were 

pertinent to nurses and how you apply a lot of these things.” She felt the class “could 

easily have gone on longer to learn more.” Cindy suggested doing an all day workshop 
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but maybe in pairs or groups, and then spend more time on hands on activities. When I 

said research indicates a one-time class will not be remembered, she noted that you need 

follow-up. Cindy also noted that if the professional development was at a different time 

in the semester, she “would have maybe been able to have a little more time just to play 

with it on my own time.” It would be best to offer a faculty professional development in 

the middle of the semester when “you’re kind of status quo, you’ve got things going.” In 

addition to these suggestions, it is important to note that in SPDI Session One, when I 

completed my lecture on the Second Life viewer capabilities, Cindy asked if they are to 

learn all that by the end of the session. I assured her that we were not doing all that even 

by the end of the third lesson. 

Case 1.1Summary: Consideration of adopting. Cindy’s change in total 

FacConAd1 score, her comments, and her in-world behaviors indicate the SPDI increased 

Cindy’s overall perception of virtual worlds as a learning environment and increased her 

intentions to pursue a virtual world as a learning environment. I believe Cindy would 

pursue using a virtual world with caveats. She would need technical, organizational, and 

instructional design support. I further believe that her desire to engage the students and 

provide a different learning experience with additional information such as various heart 

beat and breathing sounds, overshadows her perceived barriers. 

Case 1.2: Karen. Karen is a 54 year old assistant professor in the School of 

Nursing, College of Health and Human Services at a mid-Atlantic university. She has a 

Doctor of Nursing Practice (DNP). Karen joined the university this past year although she 

previously taught for five years at a community and technical college. Her master’s 
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program was completely online and most of her DNP was online. Karen teaches online 

classes which she states “consist of routine activities such as discussion boards” and later 

notes “it’s not exciting or anything.” She doesn’t have a favorite activity for the students 

and is looking for something more interactive. Karen had attended an hour long 

presentation on virtual worlds over two years ago which piqued her interest but she didn’t 

really understand how it actually worked. She recognized that the SPDI sessions would 

not teach her specifically how to use a virtual world but would provide more knowledge. 

When Cindy self-identifies as a non-gamer, Karen agrees but caveats that she does play 

“little games” on her iphone, likely what we might refer to as casual games. In addition to 

casual games, Karen also uses text messaging and other technologies on a limited basis. 

She has no programming ability and scores very low on the Tech Willingness survey; 

only one other faculty virtual world user scores lower than her, and hence, her one 

percentile rank. While Cindy is open and exclaims things, Karen is quieter and 

contemplates things. It was evident that Karen is new to the university as she quizzes 

Cindy about how the simulation lab works. She volunteered for this study because she 

was “interested in the subject matter, able to devote the time, and willing to help.” Karen 

attends all SPDI sessions with Cindy. 

Application anxiety. During the pre-SPDI interview, Karen indicates she is not 

nervous or anxious about using a virtual world. From the three SPDI sessions, only one 

comment was considered relevant to application anxiety. As noted in application self-

efficacy, Karen falls off the platform at Virtual Ability Island. Not only was her response 

void of self-doubt, it was also void of anxiety. During the post-SPDI interview, Karen 
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states she is a little nervous in how to maneuver her avatar and feels she is surely going to 

get lost in a virtual world. She further quantifies this by saying she is “not totally 

uncertain but a little uncertain on how to do things.” Again, while listing her perceived 

virtual world barriers, she does not indicate she cannot overcome them, nor feel anxious 

about the barriers. This recognition of a little anxiety was also reflected in the four 

application anxiety survey items. Karen scores a 14 pre-SPDI and a 13 post-SPDI 

indicating an increase in application anxiety. 

Application self-efficacy. Karen likes technology and feels fairly comfortable with 

it but she adds a caveat. She can be challenged by technology beyond the usual, however, 

“if somebody shows me how to do it, I know how to do it, if I have the steps then I can 

do it.” She is self-efficacious about technology, and based on her actions during the 

SPDI, technology includes virtual worlds. Each time she makes a mistake such as falling 

off the platform at Virtual Ability Island, she plainly asks how to do it correctly; I heard 

no fear, no lack of efficacy, and no self-defeating attitude. During Session Two, Karen 

notes that she has “to learn how to walk,” but it does not seem to stop her from trying or 

seeming exasperated. Although Karen is self-efficacious, it is diminished in the presence 

of the guest speaker. Karen notes that the guest speaker “makes it look so easy” to 

navigate her avatar. So while the guest speaker’s abilities may serve as a doable goal, it 

could also diminish current application self-efficacy. During the post-SPDI interview, 

Karen recognizes that becoming proficient is just simply a matter of practice. Hence, 

using a virtual world right now would require a lot of work “to get to the point where she 

would feel comfortable.” Interestingly, when asked for virtual world barriers, Karen lists 
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several barriers such as cost and pedagogical integration but nowhere does she indicate 

that she couldn’t overcome these barriers. Karen scores a 23 pre-SPDI and a 26 post-

SPDI, indicating an increase in application self-efficacy. This increase aligns with her 

comment that once she is shown how to use a technology, she becomes more comfortable 

with using it.  

Community. Karen does not use group activities. She used to have the students do 

a group paper but the inconsistent level of effort amongst group members led to 

problems, so she changed the group paper to an individual paper. During the SPDI 

sessions and post-SPDI interview, Karen’s only mention of community was that she 

wanted her students to be able to interact; Karen only teaches online courses. The SPDI 

had no impact on Karen as she scores a 15 pre- and post-SPDI for community. The 

limited qualitative findings preclude triangulating with the survey data. 

Compatibility. Only during Session Three does Karen mention something that is 

compatible with her current teaching practices. In her course on vulnerable populations, 

students have to give a short PowerPoint presentation. After seeing how the guest speaker 

makes use of in-world presentations, Karen says she could do that for her course; it 

“could be done across many, many classes, and it would be simple.  They could just go 

on, and it would be easy to use.  They could view the poster or the presentation.” Karen 

scores a 13 pre-SPDI and a14 post-SPDI, indicating the SPDI increased her perception of 

compatibility. Karen’s comments support this increase in perceived compatibility. 

Complexity. Karen makes no comments about complexity except during the post-

SPDI interview when she states that “as far as establishing it as something to use in a 
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course, that would take a lot of work and I wouldn’t know enough how to do all that.” 

This was interpreted to mean it was difficult to understand and use a virtual world; it’s 

complicated. Karen scores a 15 pre-SPDI and an 11 post-SPDI, indicating an increase in 

perceived complexity. Furthermore, her post-SPDI perception is negative, i.e., her score 

was less than neutral. This increase in perceived complexity was supported by her 

comments. 

Perceived enjoyment. Karen does not make any comments with regards to 

enjoyment during the pre-SPDI interview or the sessions. But when asked directly at the 

post-SPDI interview, not only did Karen find it fun, she enjoyed learning about it. But in 

terms of her students, she perceived it would be fun for her students to use a virtual world 

so long as “everything worked correctly… with just technology doesn’t always work.” 

Karen scores a 13 pre-SPDI and a 17 post-SPDI, indicating an increase in perceived 

enjoyment due to the SPDI. Karen’s comments support this increase with the caveat that 

the technology must work correctly with the students. 

Perceived ease of use. During the last session, Karen notes that the guest speaker 

“makes it look so easy” to navigate her avatar, meaning, it must not be so easy for Karen, 

as yet, because it provides a role model or goal that is clearly attainable and ease of use 

increases. A little later, Karen is trying to text chat but no one can see her text chat. I later 

explain that she must have been instant messaging someone and not publicly text 

chatting. She later successfully posts a text chat and the guest speaker responds to her 

comment. During this session, Karen falls off the walkway ledge. I tell her to fly to get 

back on the walkway. She flies up but her avatar is under the walkway so she hits it and 
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can’t get up. I tell her to move out and then continue flying up. She does this 

successfully. While the falling may have indicated an ease of use issue, it also gave 

Karen the opportunity to learn about navigating in a 3D space. Though she has issues, 

Karen notes in the post-SPDI interview that with regular usage, “just like anything else, it 

becomes easier.”  Karen’s score seems to support this philosophy. She scores a 16 pre-

SPDI and an 18 post-SPDI, indicating an increase in perceived ease of use due to the 

SPDI. 

Perceived usefulness. During the pre-SPDI interview, Karen explains her course 

content which is amenable to a role-play learning environment which Karen says “would 

be a great experience” for her students. During the first two sessions, Karen has no 

comments with regards to usefulness. But when asked directly in Session Three, Karen 

says she thinks a virtual world would be useful in certain cases. “I think it would be great 

to use it with some of the online courses to be more interactive with the students and just 

to do something different, something interesting.” During the post-SPDI interview Karen 

re-iterates this same sentiment that it would be useful; “it would be more interesting for 

the students rather than just you know reading off a power point presentation or reading a 

book. I think they would enjoy it the visual part of it. Their generation I think they will be 

more likely to enjoy going there.” Karen scores a 17 pre-SPDI and a 16 post-SPDI, 

indicating a decrease in her perceived usefulness even though she did find some useful 

scenarios. Perhaps the decrease was because her perceived usefulness was limited to role-

play and simply offering something different. It is unclear why she experienced a 

decrease based on the survey items. 
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Relative advantage. Prior to the SPDI sessions, Karen perceives that virtual 

worlds will make her online course more interesting, interactive, and exciting given her 

current instructional methods “has got to be pretty dry compared to what they know is out 

there.” During the post-SPDI interview, Karen believes “it would be more interesting for 

the students rather than just you know reading off a power point presentation or reading a 

book.” During the sessions when Cindy mentions the social aspect of virtual worlds and 

the role-play for handicap house assessment as advantages, Karen states she thinks that is 

“invaluable. How else do you convey that to the students? They don’t have a clue really.” 

In the post-SPDI interview, she re-iterates that the potential to experience being a 

member of the vulnerable population would be an advantage, to actually experience 

catching the bus because you don’t have a car. Karen scores a 12 pre-SPDI and an 11 

post-SPDI, indicating a decrease in relative advantage. Her comments did not seem to 

support a decrease in relative advantage. 

Behavioral intention. Prior to the SPDI sessions, Karen, without hesitation or any 

caveats, said that she would use a virtual world right now given infrastructure support. 

During Session Three, we did not get to Genome Island because technical difficulties 

getting setup in-world took about 20 minutes. I offered to review Genome Island with 

Cindy and Karen after the study if they were interested. They agreed and we met a week 

later to review Genome Island outside of this study. Karen would like to use a virtual 

world but sees many steps to get to that point: get money to support development, 

determine how to use it in her courses, and how to get the students to use it. But if these 

obstacles were addressed, she would. She would likely begin with on a small scale and 
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work up to more and more, but she “would love to use it.” Karen scores a 19 pre-SPDI 

and a 23 post-SPDI, indicating an increase in her intention to pursue virtual worlds due to 

the SPDI. Her comments support this positive behavioral intention. 

FacConAd1 Summary. FacConAd1 surveyed participant perceptions across 10 

variables as triangulated above with the qualitative findings. The change in FacConAd1 

total score was considered a quantitative indicator of a participant’s overall change in 

consideration of adopting virtual worlds as a learning environment due to the SPDI. 

Karen scores a 157 pre-SPDI and a 164 post-SPDI (refer to Table 21). Karen experiences 

an overall increase in her consideration of adopting virtual worlds due to the SPDI which 

may indicate positive subsequent intentions. Furthermore, of the ten variables surveyed, 

Karen experiences an increase in five variables (application self-efficacy, compatibility, 

perceived enjoyment, perceived ease of use, and behavioral intention), no change in one 

variable (community), and decrease in four variables (application anxiety, complexity, 

perceived usefulness, and relative advantage). 

Actual Usage. Karen reports on the Personal Data Questionnaire that she does not 

have an avatar (refer to Table 16). While the SPDI did not give cause to Karen to actually 

go in-world, she does talk to her significant other about virtual worlds twice and does 

investigate the literature for nursing usage of virtual worlds (refer to Table 20).  When 

given the option for more hands-on activities versus information about facilitating 

conditions like costs and infrastructure at the end of Session Two, Karen was first to 

answer and clearly states she’d rather have more hands-on time. Karen wanted more 

actual usage time. 
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Innovativeness. Karen makes no comments related to her innovativeness during 

the interviews or the sessions. Karen scores a 27 on the Tech Willingness survey which 

corresponds to the first percentile; all but one faculty virtual world user scores higher 

than Karen (refer to Table 19). She has not convinced leadership for technology 

expenditures, developed a network for technology guidance, and has not joined a network 

of technology adopters. Furthermore, she does not perceive herself as persistent in her 

efforts to use technology in her courses. 

Felt needs / problems. Karen mentions three problems during the pre-SPDI 

interview. First, she wants to make community health and issues of the vulnerable 

population more real to the student. She feels a lot of the students have never experienced 

anything that challenged them like that, e.g., having no car but needing to get a sick child 

from school. Karen said “they really don’t have a clue.” Second, she considers her online 

course to be “pretty boring” and hence her interest in virtual worlds. Interestingly, while 

Karen perceives her course as boring, she believes her “students like it because they’ve 

not been exposed to this [online courses] before and they find it interesting.” However, 

she resolutely states that her boring, unexciting course “is why we need a virtual world.” 

Lastly, when asked besides role-play what did she wish she could do in the course but 

can’t, Karen said she “can’t think of anything specific but something that would be more 

interactive, where they could interact with each other, and maybe respond off of each 

other; … how would you get around your community, how would you assess different 

things. I have a hard time conceptualizing it because I’m not that familiar with what the 

possibilities are.” 
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Personal relevance. Karen’s focus is on community and public health to include 

addressing vulnerable populations in terms of obtaining health care and getting to the 

clinic. Being familiar with problems and challenges of the vulnerable population is 

important so nurses can “connect them with resources, help them to deal with the things 

they have to deal with” to help them achieve wellness. As her courses are online, Karen 

uses “the traditional type activities” such as watching a PowerPoint presentation, reading 

assignments, and participating in a discussion board. When asked directly in Session 

Three if a virtual world would be relevant, Karen felt a virtual world could be relevant to 

her courses and teaching. Karen had also noted being able to do PowerPoint presentations 

in-world would be compatible which could also be construed as personally relevant to her 

teaching. 

Facilitating conditions. During the pre-SPDDI interview Karen noted she had 

been introduced to virtual worlds at an hour-long presentation. When asked why she 

hasn’t moved forward with virtual worlds, Karen simply states that she just doesn’t know 

how to do it. Like other great ideas that get discussed, she says “how does that translate 

into someone actually teaching me, showing me how to do it, and it doesn’t happen.” 

Additionally, when Cindy indicates their department IT person is already quite busy, 

Karen immediately says “there, you said it in a nutshell.” Karen explicitly states in the 

post-SPDI interview that she would need help to get started. In addition to needing help, 

Karen also mentions money to purchase or create a space as well as time to practice, 

design, set up, and integrate into the course in a pedagogically sound manner with 

appropriate assessment.   
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Anecdotal comments. Karen’s comments focused on the avatar, the students, and 

barriers. As with Cindy, clothing makes an impression. Karen was surprised by the 

skimpiness of some avatar’s clothing. Karen selects her avatar because it has red hair 

similar to hers. Karen immediately comes up with her avatar name, her favorite wine, 

even though I had said that this is the name others will know them by. Later, when I tell 

them I am giving their name to our guest speaker so we can access their private site, 

Karen giggles which made me think she was somewhat apprehensive or self-conscious of 

her avatar name. Karen is concerned about student buy-in to using a virtual world. As 

such, she says she would only do “something really short and specific… so that they 

don't have that sense that this is just another drag on my dime that I've got to do, that I'm 

not getting anything out of. [So] you have to make it really good.” In terms of barriers, 

Karen still feels there is a “huge gap” between what she knows and actually using a 

virtual world as a learning environment. Additionally, Karen wanted to know the explicit 

cost details indicating her desire to use a virtual world but needing to know the costs.  

Suggested SPDI Improvements. Karen felt learning-by-doing was a good 

approach to actually experience it. She liked that someone showed exactly what to do and 

how to do it. She felt the synchronous presentation and discussion with the guest speaker 

was “good to see how they used it… how it was all set up, the different things you could 

do with it; that was very helpful.” Karen noted just how differently things can be done 

from other online courses. The in-world experience was good but making the “leap” to 

use it as a learning environment is part of the implementation process. Karen liked the 

background information to understand how and why other educators are using virtual 
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worlds. Karen said she would have liked more time in-world, or alternatively she thought 

perhaps she should have done more outside the SPDI sessions. Karen felt having only 

two students was good because they got support readily and exactly when they needed it. 

Karen also shared that while I provided more “nuts and bolts” than her previous one-hour 

professional development on virtual worlds, she felt it was still “just the very basics” and 

she knows “there’s a whole lot more to it.” The latter likely resounding her increased 

perception of complexity in consideration in adopting a virtual world as a learning 

environment. 

Case 1.2 Summary: Consideration of adopting. Karen’s change in total 

FacConAd1 score indicates the SPDI increased Karen’s overall perception of virtual 

worlds as a learning environment and hence perhaps increasing her intentions to pursue a 

virtual world as a learning environment. Her comments support this positive change in 

score. I unequivocally believe Karen would use a virtual world for distance education if 

given access to a virtual world with technical and instructional design support. I further 

believe that her desire to add interest to her courses, to add student interactivity, and to 

add role-play to develop empathy overshadows her perceived barriers but I also believe 

that without technical and instructional design support, it will not happen. 

Case 1.3: Sally. Sally is a 39 year old assistant professor in the School of Nursing, 

College of Health and Human Services at a mid-Atlantic university. Currently she teaches 

an undergraduate pediatric nursing course and a graduate level practicum for family nurse 

practitioners. She previously taught for eight years at a smaller college where she 

established their simulation center and integrated the center into their nursing curriculum. 
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Additionally, that college used 2D avatars in online podcasts to introduce their learning 

management system to the students although the college was exploring other ways to use 

avatars. Based on her experience in taking and giving online courses, Sally felt online 

courses were limited to providing knowledge and understanding, and not going beyond, 

not telling you what to do with that information. Sally considers Bloom’s Taxonomy as a 

“very, very valuable” tool to guide the course development process. Sally was emphatic 

about discerning nursing skills from nursing critical thinking, and the latter was most 

important. Not surprisingly, her favorite instructional activity is to conduct simulations 

that develop critical thinking skills. She does not play 3D avatar-based games and does 

not have a Second Life avatar. However, she is familiar with the 3D, avatar-based, 

massive, online, multi-player game, War of Warcraft as her son plays this game. Sally 

uses eight of the 13 technologies listed of which she uses five on a daily basis. She has 

limited programming although she perceives herself to having good Java and HTML 

skills. Sally’s Tech Willingness score corresponds to the 50th percentile in comparison to 

faculty virtual world users. Sally volunteers for this study because she’s “interested in 

learning new technology.” Sally attends the first two SPDI sessions by herself with 

sessions conducted on back-to-back days. She attended the last session with Dana. The 

guest speaker in Session Three was via podcast.   

Application anxiety. During the pre-SPDI interview, Sally says she is “very open 

to learning” about virtual worlds and would feel comfortable using a virtual world; both 

indicating low anxiety. But there are other indicators of low anxiety. During the pre-SPDI 

interview, when specifically asked if she was anxious or nervous about using a virtual 
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world, she indicated no and further explained: “I think it’s something we have to get to. 

It’s here. We’ll start to embrace it more and more. I’d rather learn it at this stage than be 

behind.” So even if she was anxious, she believes it’s necessary to learn about virtual 

worlds. At the start of Session Two, I asked if she learned anything that would make her 

hesitant to use a virtual world and she said no. During Session Three, Sally goes off 

exploring the private guest virtual world by herself, hardly an indicator of anxiety. She 

also states that she likes to use technology; she thinks “it’s fun to learn.” During the post-

SPDI interview, Sally agrees that she was not nervous or anxious about using a virtual 

world; “I thought it was interesting and very curious.” Sally scores a 20 pre-SPDI and a 

19 post-SPDI, indicating an increase in application anxiety. I believe it is likely that Sally 

experienced an increase in application anxiety based on her comments. Recognizing Sally 

used a response set both pre-SPDI and post-SPDI, it should be noted that three of her six 

discordant selections to her response set were in this variable (one pre-SPDI and two 

post-SPDI). Perhaps application anxiety as measured by these items resonates strongly 

within her in regards to consideration of adopting virtual worlds as a learning 

environment. 

Application self-efficacy. Some of the same indicators for application anxiety 

could also apply to application self-efficacy. During the pre-SPDI interview, Sally says 

she is “very open to learning” about virtual worlds. When asked if she would feel 

comfortable using a virtual world, she said without hesitation, “yes absolutely,” although 

she noted that she “would need to know how to manipulate that world, and how to create 

that world, but yes absolutely.” She uses online courses as a corollary, noting how in the 
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beginning it was “uncomfortable” to develop and give online courses but after having 

given them, she’s “pretty comfortable” with it. During Session One, Sally readily 

identifies that a virtual world notecard has a URL that must be cut and pasted into a 

browser, potentially increasing her application self-efficacy about using a virtual world. 

During Session Two, it was time to remove our attached Heads Up Display (HUD). 

When I offer one way, Sally simply clicks on the HUD, and selects de-attach. She is 

confident in her actions. She fully recognizes that she is “getting better with practice” at 

maneuvering her avatar. During Session Three, while listening to the podcast, Sally is 

exploring the private virtual world island of her own accord. Later, while Dana and Sally 

are trying out different avatar gestures built into the Second Life viewer, such as crying, 

Dana says, “why isn’t mine [avatar] doing anything?” Again, Sally quickly replies, “you 

can’t see yourself.” Sally readily recognizes if the avatar gesture is a front view 

expression such as crying, as opposed to bending over in laughter, then you need to be 

looking at your avatar’s face and not the common view of looking over your avatar’s left 

shoulder. Sally feels quite capable in-world. She states this explicitly in the post-SPDI 

interview: “I‘m comfortable in that environment.” I believe that she is comfortable in that 

environment and is self-efficacious about being in-world her even though her application 

self-efficacy score indicates a decrease, having scored a 26 pre-SPDI and a 21 post-SPDI. 

Again, recognizing Sally used a response set both pre-SPDI and post-SPDI, it should be 

noted that two of her six discordant selections to her response set were in this variable 

(one pre-SPDI and one post-SPDI). Perhaps her application self-efficacy discordant 
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responses resonate more strongly within her in regards to consideration of adopting 

virtual worlds as a learning environment. 

Community. During the pre-SPDI interview, Sally indicates that she uses 

scenario-driven group work such as evaluating a patient that presents certain symptoms. 

Community as an affordance could therefore be important to her as she does note during 

Session One. She explicitly states that “discourse and social negotiation of content, … 

peer-to-peer, I think that is a real asset.” She further states that “a virtual world is a good 

medium for that.” During Session Two, Sally talks about creating anchoring experiences 

in-world from which the class as a whole recollect and review the learning experience 

post-simulation as she feels this is where “there’s a tremendous amount of learning.” 

Sally scores an 18 pre-SPDI and a 12 post-SPDI, indicating a decrease in her perception 

of community. With limited data, it is difficult to assess if her comments and in-world 

behaviors corroborate this decrease in her perception of community. 

Compatibility. At the start of Session One, when I ask if anything caught her eye 

in the homework videos, she said “I think all of it is catching my eye to a certain extent, 

and I just turn my wheels thinking on how to integrate it into my own teaching practice. 

So I don’t think there has yet really sparked but I am intrigued by it… I would like to do 

more investigation.” So while it’s intriguing to her, she does not yet clearly see 

compatibility with her instructional practices. However, during Session Two, Sally 

begins to identify areas of compatibility: 

I think that the way of I do simulation centers in the past, is similar to the way I 

could see this being used, and that is that you have activities that you require for 
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the students to do before entering the Second World, and then kind of get the 

experience in Second World… And a lot of learning therefore is not done in the 

simulation center, or in this case, may not necessarily be done in Second Life, but 

it will be done after when you're looking back at the experience… I think that 

that’s the way simulation is used best in nursing education and I can see that 

benefit here as well. 

She further explains that there are two different ways to use a virtual world, one 

for skills and one for critical thinking. Sally also felt the use of notecard in-world were an 

opportunity to provide additional information at the right moment in the learning 

experience so added information is integrated into the experience for better retention. 

When asked about the use of autobots, Sally said she does not like them, “it’s just odd to 

me.” She compares this to how in some simulations a loud noise goes off when a mistake 

is made; “it’s like a deterrent.” Hence, she prefers the instructor role-play the in-world 

patient “because it provides on the fly change” for the student to use critical thinking 

skills. Additionally, Sally says “it feels more realistic.” But she caveats this affordance by 

stating the instructor should have preconceived scenarios that can be given to the students 

and not totally ad hoc. Sally scores an 18 pre-SPDI and a 12 post-SPDI, indicating the 

SPDI had a negative effect. Given Sally identified role-play scenarios for critical thinking 

and notecards for additional information when appropriate, I do not believe that Sally 

experienced a decrease in compatibility unless she perceived many more unstated 

classroom activities that were not compatible with a virtual world as a learning 

environment. 
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Complexity. Sally did not have any comments identified as related to complexity 

during the pre-SPDI interview or the sessions. However, in the post-SPDI interview when 

I asked if there were any videos she would drop out from the sessions, Sally said, “No I 

think that they all piece together the whole part and so without one of them I think I 

would have been more confused than I was but I felt like it all worked together.” So I 

wonder if she perceived virtual worlds as complex at times. Sally scores a 24 pre-SPDI 

and a 16 post-SPDI, indicating an increase in perceived complexity due to the SPDI. 

While I believe the increase in complexity is possible, I also believe the scores reflect her 

response set. There are limited comments and behaviors to confirm this increase in 

complexity. 

Perceived enjoyment. During Session Three, Sally was playful with her avatar. 

Sally purposely bumps Dana with her avatar and states aloud: “Bumped you!” Dana 

retorts, “Yeah, I’m going to see you outside!” and laughs. During the post-SPDI 

interview, Sally agreed that the sessions were fun, she “enjoyed them,” and she “learned 

a lot from them.” Sally further agreed it would be fun for her to use in her course: “Yes. I 

think one of the things that I recognize through this process with you is that we have to 

start being more creative using technology a little bit more, so I would like to explore 

ways of implementing into my [courses].” Yet, Sally scores an 18 pre-SPDI and a 12 

post-SPDI, indicating a decrease in perceived enjoyment due to the SPDI. This decrease 

in perceived enjoyment does not seem indicative of her perceived enjoyment but more 

likely a reflection of her response set. I believe she likely experienced an increase in 

perceived enjoyment. Interestingly, when asked if she thought the students would find it 



 

229 
 

fun, her response was “I think it’s necessary.” So while it may be fun for her, it is simply 

a necessity for her students to use, regardless of how fun they might find it. 

Perceived ease of use. During the SPDI sessions, Sally did not seem to have 

problems using the virtual world. She explored the virtual world sites of her own accord. 

She discovered how to remove her HUD without my help, and did it differently than I 

would have explained. During the post-SPDI interview, when I asked if it was easy to use 

a virtual world, Sally responded, “Very. I felt it very easy; it’s very comfortable for me.” 

However, Sally scores a 24 pre-SPDI and a 16 post-SPDI, indicating a decrease in 

perceived ease of use due to the SPDI. I do not believe her scores reflect her behaviors or 

comments. Her responses strictly follow her response set, i.e., scoring a six pre-SPDI per 

item and a four post-SPDI per item. Furthermore, she does not appear to have difficulty 

navigating a virtual world.  

Perceived usefulness. During the pre-SPDI interview, Sally believed a virtual 

world could be useful for her courses by providing an interactive, collaborative 

environment especially as education moves online. From the sessions and session video 

homework, Sally saw several instructional strategies that could be useful to her. She liked 

the permanent poster section area where students can learn from other students. She felt 

the 3D nature to be able to explore underneath something was useful: “if you were 

explaining anesthesiology with skin for example, I wonder if you couldn’t investigate 

that a little bit differently… I wonder if they could investigate it in a different 

perspective.” She felt the apartment and townhome complexes would be useful for social 

or community-based health workers. Sally thought the use of notecards as opportunities 
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to provide additional or correction content “was helpful.” At the end of the nutrition 

game, the feedback tells Sally that she will gain 1.7 pounds per week based on her diet 

selections. Sally responds, “This is pretty good.  I would use this. Really good. I would 

use this. That’s helpful.  I like that.  I think nutrition is one of those areas that nursing 

tends to be weak on. That’s interesting.” While at the schizophrenia virtual world site, 

Sally sees value in this type of learning environment for psychology nurses but not 

necessarily for her courses. Although making these positive statements, during Session 

Three in which Dana was present she was hesitant in stating virtual world usefulness. 

When asked her perceived usefulness of virtual worlds, she said she would “have to 

explore a little bit more… it would help in some aspects, task oriented aspects.” 

However, she felt she would “get there.” This seemed reserved in comparison to what she 

shared in the first two sessions. During the post-SPDI interview, she again indicated a 

virtual world would be useful in her course: 

I think there are different ways, I think you have to give it options of learning and 

not everybody learns by listening or watching. A lot of people learn by doing. 

And I talk a lot in this course about critical thinking and I think that this is a better 

way to explore critical thinking. Rather than just give them information and then 

have them sit back and I want them to be able to start using, that’s what nursing 

is, it‘s a discipline that you have to have critical thinking development. Now I 

think Second Life would give that option. 

However, Sally scores an 18 pre-SPDI and a 12 post-SPDI, indicating a decrease 

in perceived usefulness. I do not believe her score represents her experience based on her 
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comments, but again, a reflection of her response set. I believe she experienced an 

increase in perceived usefulness. 

Relative advantage. During the pre-SPDI interview, Sally identifies some 

perceived relative advantages: (1) “it would be nice to give them the opportunity to 

explore in a different environment the same clinical knowledge;” (2) “give students the 

opportunity to learn 24/7;” (3) expose the student “to the content for a longer time in a 

different environment;” and (4) “explore using their [her emphasis] learning modality, 

not mine.” During Session Three, Sally notes the monotony of lectures for her tech savvy 

students. To use a virtual world, it may be “a little bit more engaging to be in-world to 

have it. It’s a little bit different for them. Maybe it would spark their interest to be 

presented in a little bit of a different way and in a visual way.” During the post-SPDI 

interview, Sally agreed that it would provide an advantage over her current teaching 

practices. Sally scores a 12 pre-SPDI and an eight post-SPDI, indicating a decrease in 

relative advantage. I believe Sally’s comments do not support this decrease in relative 

advantage and she in fact experienced an increase in relative advantage. 

Behavioral intention. During the pre-SPDI interview, Sally said she would use a 

virtual world right now if she had support and she re-iterates this same sentiment in the 

post-SPDI interview. During Session Three, she says she’s willing to trial it in a single 

course module “to see how it feels and what the feedback is.” During the post-SPDI 

interview, she explains how she would “start simple and then kind of expand from that.” 

She said if she had access to a virtual world, she predicted she would use it. Sally scores a 

24 pre-SPDI and a 17 post-SPDI, indicating a decrease in her behavioral intentions due to 
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the SPDI. I believe she did in fact experience a decrease in behavioral intentions. 

Additionally, recognizing Sally used a response set both pre-SPDI and post-SPDI, it 

should be noted that one of her six discordant selections to her response set were in this 

variable (one post-SPDI). Perhaps the specific task associated with that one item 

resonated more strongly within her in regards to consideration of adopting virtual worlds 

as a learning environment. 

FacConAd1 Summary. FacConAd1 surveyed participant perceptions across 10 

variables as triangulated above with the qualitative findings. The change in FacConAd1 

total score was considered a quantitative indicator of a participant’s overall change in 

consideration of adopting virtual worlds as a learning environment due to the SPDI. Sally 

scores a 202 pre-SPDI and a 145 post-SPDI. According to these scores, Sally experiences 

an overall decrease in her consideration of adopting virtual worlds due to the SPDI which 

may indicate negative subsequent intentions. Furthermore, Sally experiences a decrease 

in score for all ten variables surveyed. However, Sally predominantly followed a 

response set and the scores may not accurately represent her SPDI experience. Based on 

her comments and in-world behavior, I believe Sally actually experienced an increase in 

perceptions for six of the ten variables surveyed: application self-efficacy, compatibility, 

perceived enjoyment, perceived ease of use, perceived usefulness, and relative advantage.  

Actual usage. Sally reports on the Personal Data Questionnaire that she does not 

have an avatar (refer to Table 16). She makes no comments during the sessions or 

interviews about actually using a virtual world. Furthermore, the SPDI does not give her 
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cause to discuss, research, or go in-world albeit Session One and Session Two were on 

back-to-back days (refer to Table 20). 

Innovativeness. Sally makes some comments that are indicative of someone who 

may be open to taking action and being persistent or passionate to invoke new classroom 

norms, i.e., be innovative, adopt new technology. During the pre-SPDI interview and also 

at the end of Session One, Sally states virtual worlds are intriguing to her. Then at the end 

of Session One, unprovoked, Sally says, “Well I think you’re on to something. It’s very 

cool.” During Session Three, Sally and Dana self-profess that they are early adopters. 

Sally says, “We’re comfortable with it. We chose to do your course because we’re 

comfortable with technology. We’re interested and we know that this is the next step.” 

Sally scores a 44 on the Tech Willingness survey which corresponds to the 50th percentile 

when compared to the scores of faculty virtual world users (refer to Table 19). Sally 

strongly agrees with all items except for three. She has not convinced leadership for 

technology expenditures, developed a network for technology guidance, and has not 

joined a network of technology adopters. 

Felt needs / Problems. Sally states that nursing training and education is different 

from business in that nursing is nonlinear, non-systematic. In addition, the everyday 

lecture style is monotonous. Furthermore, clinical nursing students all learn differently 

making it difficult to incorporate all learning styles into the curriculum. Hence, Sally is 

interested in exploring other modalities, such as through virtual worlds, to provide an 

opportunity to explore additional, outside the classroom information. Sally has tried other 

technology solutions but she noted that using Collaborate (an online software package 
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that provides voice and imagery over the Internet) has a delayed response in the voice, 

plus, the students talk over each other. During the post-SPDI interview, Sally notes that a 

virtual world offers a non-threatening environment that can be explored independently (at 

times) for those that are hesitant to ask questions in class. Virtual worlds also offers the 

ability to “rather than just give information, they can plug things in themselves and see 

how it actually functions, and how that impacts their eating or their nutritional values” 

and it would be fun to do as well. Sally felt the grocery store at the private virtual world 

island was “very cool,” “amazingly well done,” and thought “it would help a lot.” 

Personal relevance. During Sally’s pre-SDPI interview, she stressed the need to 

teach critical thinking skills, the “why you are doing that, when are you doing that, and 

what are you watching for once you do do that.” It’s not just the knowledge but how to 

apply that knowledge and when. She needs an environment where the student can’t 

predict what’s going to happen so the student has to think through the process.  At the 

start of Session One, I asked Sally if the videos resonated with her in any way to which 

she responded no and that nothing had “really sparked” yet. However, when I asked 

specifically about the poster session area, she did like that as it offered an opportunity to 

learn from other students. The next day, Session Two was a different response; Sally did 

see some relevant instructional strategies that she liked. At the start of Session Two, I 

again asked about the video homework. Sally liked the nursing student – patient scenario 

as “it gets a little closer to the traditional simulations.” Sally stated that a traditional 

simulation model includes “debriefing.” Hence this is what she would be looking for in a 

virtual world which she says Second Life would accommodate. Sally said she liked the 
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plane triage simulation “because I’m a trauma nurse, so I like the idea of kind of first 

responders, and disaster management is huge [her emphasis], so I like the idea of a triage 

environment.” When I asked if the apartment area would be appropriate for her courses, 

she said she thought it would “because I think especially when you’re dealing with things 

like leadership or community, you could set up like a community, like a nurse going to a 

community to do home site visits. Those apartments you could set up with things that 

they need to identify as not being appropriate for somebody in a wheelchair or a danger 

things or educational opportunities.” Sally felt the testes tour virtual world site provided a 

means to convey knowledge while the Edutopia site could be used as a place to 

comprehend the knowledge. During the post-SPDI interview, Sally said the virtual world 

examples were personally relevant to her: “Yes absolutely yeah and I think it sparked 

ideas and ways that I could perhaps use the back you know a poster presentation areas 

and explore different ways that people like that testicular one was very interesting to look 

at way of explaining anatomy. Yes.” 

Facilitating conditions. During the pre-SPDI interview, Sally felt time, the need 

for guidance, and help in getting started were preventing her from currently using a 

virtual world. During the sessions Sally mentions other several barriers, including re-

stating time as a barrier. Proper integration into the curriculum is a prerequisite because if 

not, then it’s “an adjunct to the curriculum, then you really have a problem with usage.” 

She felt most nursing programs do not properly integrate the simulation lab into the 

curriculum and hence “just scratches the surface of what could be done.” Sally also saw 

the need for faculty buy-in. Her “doctoral product” included examining the technology 
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acceptance model. She felt technology adoption is not occurring because faculty “don’t 

buy into the necessity of it.” Furthermore, “until they find value in that, they’re not going 

to do it. That’s the barrier.” She felt newer faculty would be more comfortable with 

technology while others are not. Cost was an interesting barrier. During Session Two, 

when told the cost of owning land in Second Life, she was incredulous: “real?” While she 

understood the upfront cost, she found the monthly rent as expensive and wanted to know 

why it cost money. However, during Session Three, Sally notes how she liked a 

particular proprietary 3D nursing software package that she and Dana learned about at the 

same presentation on this proprietary software. While Dana was incredulous at its cost, 

Sally says “But that isn’t shocking to me honestly because I set up the simulation center 

at [my previous teaching college] and one of those simulators is anywhere between $150 

to $400,000.” Sally continues on to supply ideas on acquiring funding for Second Life. 

So while Sally was initially incredulous about the cost of Second Life, in comparison to 

other solutions (lab and 3D proprietary software), she finds that it’s not that expensive 

relatively speaking. 

Anecdotal comments. Sally’s comments focused on the avatar, the students, and 

general comments about virtual worlds. The appearance of her avatar was seemingly 

important to her. While we were getting her avatar, Sally asked, “can I change any items 

once I have her?” Later in the session, while we were text chatting with another avatar 

not part of this study, she asks again if she can change her avatar clothes because her 

pants sit so low over the avatar’s buttocks. During Session Three, which included her 

peer Dana, Sally described her avatar as “I’m cute, I’m sassy. I got cute jeans [laughs]” A 
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few minutes later, they converse again about their avatar. Dana says, “look at these shoes 

that Sally has.” Sally responds, “I know, sassy, aren’t they?” However, later in that 

session Sally says she “wouldn’t really choose this avatar. It’s just a little much for me” 

and later notes that she “would probably pull my jeans up.” Sally and Dana both note 

how they’ve “always been alone.” This is possibly a new sensation for them. While Sally 

believes that students don’t want to be lectured in the traditional way, she also has 

concerns about student use of virtual worlds. She believe “that there is a group of 

students who don’t have continual access to computers at home,” meaning the university 

would have to provide access to computers. She says student buy-in another necessity 

and notes how the nursing program required the purchase of clickers for which “there 

was a huge amount of push back from students because it’s expensive for them and not 

every faculty member uses them. Then they feel like it’s a waste of money.” Both Dana 

and Sally feel a virtual world is relevant to students because they are younger and 

perceived as gamers. While Sally thought the graphics were “not the best graphics I’ve 

ever seen. I think that they weren’t terrible, they weren’t unusable by any means.” She 

did have positive remarks about some sites we visited in-world. While walking down 

Main Street in the Edutopia community, with all its shops, Sally said “That’s kind of 

cool… Yeah.  I like that.” After flying around Virtual Ability Island, Sally says that “she 

did do a nice job, didn’t’ she,” referring the avatar we had just text chatted with. When I 

show Sally how someone had blocked access to a small area at the Schizophrenia site, 

Sally sounds contemplative, saying “I see”, asking why someone would do that… and 

found it “interesting.” So this was a seemingly new concept to her and how it could apply 
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to her needs. Sally liked how you could include a web link in a notecard and the Second 

Life viewer would know to open a web browser and go to that page. 

Suggested SPDI Improvements. During the first session, Sally said the homework 

video from the co-operative extension group was “a little bit different” from her 

background but that it might be “helpful for other disciplines.” However, in the post-

SPDI interview, she indicated all the videos were good and “pieced together the whole 

part and so without one of them I think I would have been more confused than I was but I 

felt like it all worked together. It was good it was good.” Sally didn’t feel like anything 

needed to change because in the end she understood Second Life “significantly more” 

than before; she wants to explore it more which she felt was the purpose of the SPDI. 

When asked about replacing the videos for homework with in-world places to visit, Sally 

said, “I think that would be something that would be interesting. Again that would be 

good. I think the videos were good instruction but I also think it would have been good to 

go to different sites too. Again … I think that’s a good thought.” Sally felt the session 

length of 90 minutes was an appropriate length. 

Case 1.3 Summary: Consideration of adopting. Sally’s change in total score for 

the FacConAd1 survey indicates she is not likely to pursue adopting a virtual world even 

though she says she would trial it in a course module just to get feedback. However, I 

believe Sally would use a virtual world if she had a positive outcome to a trial use, but 

she would still need help to get this trial implemented. I don’t believe Sally would pursue 

virtual worlds at this time. One reason is because I believe her focus is on using the 

simulation center and getting that more integrated into the curriculum. She had noted that 
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the current simulation lab is just scratching the surface of what could be done and this 

may be intrinsically motivating for her as this is what she did at her last job.  

Case 1.4: Dana. Dana is a 59 year old associate professor in the School of 

Nursing, College of Health and Human Services at a mid-Atlantic university. For at least 

the past two years she has taught community health and epidemiology. One course is 

online which she has “richly enhanced” by videos, postings, and the use of a 2D avatar to 

introduce materials and assignments. She has taught nursing for over twenty years. Dana 

does not allow texting and emailing during her classes but she “recognizes the need” to 

use technology effectively. She indicates that she is not familiar with virtual worlds and 

connects them with gaming; she has “not at all [her emphasis] couched it in academia, at 

all [her emphasis].” Even though she has heard from her peers that virtual worlds are 

“over,” Dana volunteered for this study because she wants to “get over [her] own bias 

against virtual worlds being about playing games only.” Also, some colleagues have 

discussed using this technology for their lab. She previously held this same gaming 

perception about YouTube. Originally, Dana felt YouTube was a place where “boys” 

posted videos of them doing “silly things.” She has since learned that it is a valuable 

resource. So while Dana may harbor some initial skepticism for virtual worlds as a 

learning environment, she is open to learning more about them based on past experiences. 

Dana has no programming ability and limited technology experience. Her Tech 

Willingness score corresponds to the 72th percentile when compared to the scores of 

faculty virtual world users. Dana attends the first two SPDI sessions by herself and the 

last session with Sally. The guest speaker in Session Three is via podcast. After the post-



 

240 
 

SPDI interview was over, the audio recorder turned off, Dana shares that she felt during 

the interview I was trying to get her to say she would adopt a virtual world. She 

additionally states, as a learning moment for me, that interviews should be void of my 

opinions. This may be significant to Dana’s responses in the FacConAd1 survey because 

she completes the survey three days after the interview. Hence, the post-SPDI interview 

could have influenced her responses. It should be noted that no other participant 

expressed this concern. 

Application anxiety. During the pre-SPDI interview, Dana explicitly states she has 

no anxiety although she says she has had “to beat down that part of her brain.” While 

Dana may not have been anxious about using a virtual world, she may have been anxious 

when meeting strangers in a virtual world. During her first in-world visit, Dana avoids 

communication with another avatar (“I’m gonna get away from that idiot.”) and then 

explicitly says, “I have been creeped out in Second Life [and blows air out as if 

exasperated].” When I ask during Session Two if there was anything in Session One that 

made her hesitant to use a virtual world, Dana said, “no it was just my experience of a 

guy being there.” During Session Three, Dana notes her avatar navigation skills are 

inferior to Sally’s. She also has difficulty entering the hospital as she kept walking into a 

window which she thought was a door. During the post-SPDI interview, when I ask if she 

was nervous or anxious about using virtual worlds, her response was about waiting until 

the software “becomes easier to use” and for the cost to go down; both of these responses 

are about facilitating conditions and not about anxiety. For the four application anxiety 

survey items, Dana scores a 22 pre-SPDI and a 15 post-SPDI, indicating the SPDI had a 
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negative impact on Dana’s application anxiety. Her comments and in-world behaviors 

support this increase in application anxiety. 

Application self-efficacy. Dana is certified by a nationally recognized university 

consortium in the tools and techniques to teach online. Given this earned certificate, her 

self-identification as “an early adopter for years,” and her self-professed lack of 

intimidation by technology, these personal attributes may provide a stronger self-efficacy 

foundation for her to move forward with a virtual world as a learning environment. 

During Session One, after learning to walk, she announces she wants to fly, indicating 

either her confidence to learn more, or alternatively, her struggle with walking. It may be 

the latter as during Session Three, Dana notes that Sally “moves better than I do. She 

moves more smoothly.” She re-iterates this ability difference in the post-SPDI interview. 

So Dana is evaluating her abilities against Sally and determines that Sally is a better 

navigator. While Sally may serve as an indicator that avatar navigation can be 

accomplished, Dana may feel less efficacious in her abilities in comparison to Sally. 

During the post-SPDI interview, Dana says she would not be comfortable using a virtual 

world and indicates she would not use a virtual world. Dana scores a 24 pre-SPDI and a 

23 post-SPDI, indicating the SPDI decreased her application self-efficacy. Her 

comments, especially her negative comparison with Sally, support this decrease in 

application self-efficacy. 

Community. During the pre-SPDI interview, Dana indicates that besides 

discussion forums, she does not have her students do any group work although she knows 

that the students do have group work in other classes. However, she does use Collaborate 
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to support her online instruction but primarily for lecture and office hours, not in a 

collaborative manner. Collaborate is a proprietary web conferencing software package. 

Dana scores a 19 pre-SPDI and a 13 post-SPDI, indicating a decrease in perception of 

community due to the SPDI. Limited qualitative findings preclude triangulation with her 

change in score. 

Compatibility. During the pre-SPDI interview, Dana indicates that she will be 

assessing if this technology would be “effective” for her. During Session One, when 

talking about adding information to your avatar profile, Dana notes how some people put 

“their whole lives [we both laugh].” So Dana has had to do this before and may serve to 

support her impression of how compatible a virtual world may be with her past 

experiences. During Session Three, Sally and Dana are brain storming different scenarios 

that could be accomplished in a virtual world. Dana envisions that a virtual world would 

“be something to shake it up [the course] and not as a primary mode of delivery.” She 

scores a 17 before and a 12 after, indicating the SPDI had a negative effect. While using a 

virtual world to shake up a course could be interpreted as compatible with her teaching 

beliefs, it could also indicate that a course shake up is not aligned with her current 

teaching practices. Hence, it is difficult to triangulate her comments with her decreased 

compatibility score change. 

Complexity. It is only during Session Three that Dana indicates the complexity of 

virtual worlds. She says she “can’t get people to do voiceover PowerPoint... embed a 

video on the blackboard site” so how will they do a virtual world. Dana scores a 13 pre-

SPDI and a 16 post-SPDI, indicating a decrease in perceived complexity due to the SPDI. 
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This was unexpected given her laments about her peers. However, she does note that the 

SPDI “demystified” how people have used a virtual world and perhaps her score reflects 

this sentiment. Additionally, it should not be lost that her pre-SPDI perception is 

negative; her score of 13 indicates she selected responses that were less than neutral, that 

is, negative. The SPDI increased her negative perception to one that was neutral, i.e., a 

score of 16. 

Perceived enjoyment. During the pre-SPDI interview, while Dana is articulating 

and evolving her thoughts on a potential scenario that could be accomplished in a virtual 

world, she notes that “it would be entertaining, which does not mean it would be a game, 

and I’m clear on the difference.” However, during the post-SPDI interview, she felt that 

in terms of fun, she would “just give it a half in the middle of the scale but it was 

incredibly informative.” Dana believes the students would find it fun because they like to 

collaborate and talk to each other, and “to be in the same space while walking around 

with each other I’m sure they would.” Dana scores a 16 pre-SPDI and a 12 post-SPDI, 

indicating the SPDI had a negative impact on her perceived enjoyment. This change in 

score is reflective of her experience. Dana did not find the sessions enjoyable but rather 

informative, and furthermore, I believe the actual trouble she had and the perceived 

trouble she had, negatively impacted her perceived enjoyment. 

Perceived ease of use. During Session Two, Dana states that “the technology is 

still developing. It’s still kind of awkward to move the avatar. It’s not a seamless kind of 

thing yet.” It should be noted that Dana chose not to use the arrow keys to move her 

avatar but rather used a point and click method. Dana would click on a spot and the 
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avatar would walk to that spot. Hence she was continuously clicking and moving her 

mouse even though I would suggest using the arrow keys. She believes gamers may have 

an easier time maneuvering their avatar as they use their hand controller device as 

opposed to a mouse. During Session Three, Dana says the “maneuvering is still stiff 

enough to be a barrier.” During the post-SPDI interview, Dana says the technology is 

“still glitchy” and not smooth. “I am very clear, that for me to consider adopting this 

technology, it’s going to be more years ahead, only because I want the software to 

become easier to use; more universally easier to approach because we don’t just teach 

twenty-one year olds.” Dana scores a 19 pre-SPDI and a 17 post-SPDI, indicating a 

decrease in perceived ease of use. Her comments and in-world behaviors support this 

decrease. She even notes that Sally maneuvers her avatar better than she does. 

Furthermore, I believe ease of use was so problematic for Dana that it had a large impact 

on her overall perception of a virtual world. 

Perceived usefulness. During the pre-SDPI interview, Dana felt virtual worlds 

could be good for role-play of realistic scenarios such as to practice conversing and 

interacting with the community members. While a town setting would be useful to Dana, 

she would need it to be “a bit more gritty” to better represent the economically 

disadvantaged community population. During the post-SPDI interview, Dana lists several 

ways she could use a virtual world for skills such as conducting an EKG, for knowledge 

such as what bloods to draw, and for in-context scenarios such as home assessments and 

interacting with community members. However, Dana scores a 16 pre-SPDI and a 15 

post-SPDI, indicating a decrease in perceived usefulness due to the SPDI. I did not expect 
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to see a decrease based on her comments. Perhaps her perceived usefulness was affected 

by her not seeing her vision in Second Life, i.e., during the post-SPDI interview, she 

notes that the towns would need to be “grittier” and she would want higher-fidelity 

graphics. Perhaps this affected her perceived usefulness. 

Relative advantage. During the pre-SPDI interview, Dana felt that using a virtual 

world “would probably make it [the content] come more alive.” Any tool that can engage 

students is an advantage as she sees more and more students “glaze over” during lecture. 

During the sessions, Dana could see advantages for others. When I noted how the Air 

Force Academy is setting up recruitment in a 3D virtual world, she says, “that makes 

sense because they would want cutting edge, and everybody gets an engineering degree 

from the academies… that just makes sense, they should all be doing that.” When I noted 

that the nursing group in Wisconsin was using a virtual world, Dana responded, 

“…Wisconsin is such an uncluttered state. … that’s one reason why this took off there 

because students can live 200 miles from the campus.” Dana felt using a virtual world 

would be good as a utility within a course but not how an entire course is taught. She also 

said that “the other advantage is that you can do the same thing to a class of 50 with these 

three scenarios or whatever scenario is shaken up [i.e., edited on the fly], instead of 

having them stand in the hall and come and get tested out. You can do a test out here.” 

During the post-SPDI interview, she re-iterated the scenarios she could use a virtual 

world for and that which she cannot currently do such as interact with a community 

member or assess a townhome.  Dana scores an 11 pre-SPDI and a nine post-SPDI, 

indicating a decrease in perceived relative advantage. I believe this decrease in relative 



 

246 
 

advantage is possible even though she could list some relative advantages albeit mostly 

for others. 

Behavioral intention. During the pre-SPDI interview, Dana said she would make 

herself use a virtual world. However, during the post-SPDI interview, Dana said she 

would not use a virtual world right now and would wait another five years for the 

navigation to improve and cost decrease. But she did say that if someone paid for it and 

provided support, she would use it but “that is such a fantasy” and plus, she wants better 

navigation because “a teaching tool has got to work.” While Dana said I was “successful” 

in improving her consideration of virtual worlds, she also said with regards to adoption 

that “there is nothing you as an individual can do to advance the technology or to provide 

the funding.” Hence, she will not adopt a virtual world at this time. However, Dana 

scores a 10 pre-SPDI and a 16 post-SPDI, indicating an increase in behavioral intention 

due to the SPDI. While this is an increase, it should not be interpreted that she would 

pursue a virtual world at this time; she would not. Her pre-SPDI is very low and 

represents a negative perception of her behavioral intention to use a virtual world. This 

reflects her pre-SPDI beliefs that virtual worlds are no longer being pursued for higher 

education and they are games as opposed to learning environments. Her post-SPDI score 

simply represents a neutral position, i.e., not a positive perception. 

FacConAd1 Summary. FacConAd1 surveyed participant perceptions across 10 

variables as triangulated above with the qualitative findings. The change in FacConAd1 

total score was considered a quantitative indicator of a participant’s overall change in 

consideration of adopting virtual worlds as a learning environment due to the SPDI. Dana 
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scores a 167 pre-SPDI and a 148 post-SPDI. According to these scores, Dana experiences 

an overall decrease in her consideration of adopting virtual worlds due to the SPDI which 

may indicate negative subsequent intentions. Furthermore, Dana experiences a decrease 

in score for eight of the 10 variables surveyed: application anxiety, application self-

efficacy, community, compatibility, perceived enjoyment, perceived ease of use, 

perceived usefulness, and relative advantage. However, I believe she experienced an 

increase in perceived usefulness based on her comments. Compatibility and complexity 

could not be triangulated due to limited qualitative data for these constructs. Dana 

experiences to positive outcomes due to the SPDI: a decrease in her perceptions of 

complexity and an increase in behavioral intention to use a virtual world. I do not believe 

these score changes reflect her true experience. As for complexity, perhaps the 

demystification due to the SPDI was sufficient to cause this decrease in perceived 

complexity even though she still has neutral perception of its complexity. As for her 

increase in behavioral intention, Dana does not intend to pursue using a virtual world as a 

learning environment; the change in score is not reflective of her behavioral intentions. 

Actual usage. Dana reports on the Personal Data Questionnaire that she does not 

have an avatar (refer to Table 16). She also makes no comments about having used a 

virtual world previously. During the span of the SPDI sessions, Dana is introduced to 

another virtual world customized for nursing education through a presentation made by a 

nursing faculty candidate. Although Dana finds the graphics dark, she also finds them of 

much higher fidelity than Second Life. While the SPDI does not give Dana cause to go 
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in-world, it does give her cause to discuss virtual worlds with a nursing peer (refer to 

Table 20). 

Innovativeness. Dana makes several comments that are indicative that she is at 

least open to new technology. During the pre-SPDI interview, she recognizes the need to 

use technology effectively and notes how she has learned to contain her anxiety towards 

technology. Furthermore, during Session Three, Sally and Dana self-profess that they are 

early adopters. Dana scores a 47 out of a possible high of 50, corresponding to the 72th 

percentile when compared to the scores of faculty virtual world users (refer to Table 19). 

She strongly agrees with all items except for two: she is neutral in terms of being okay to 

make mistakes in front of her students and only agrees that she explicitly seeks new 

technologies to try. 

Felt needs / problems. During the pre-SPDI interview, Dana struggles to think of 

an activity that she would like do but cannot. She notes that the cognitive part of her brain 

works well but the creative part is a “struggle” for her. In the end she says she can’t think 

of an activity she would like to do but currently can’t. However, this leads her to say that 

she could use something “that could give [her] some kind of prompts” that would help 

her be more creative. During the sessions, Dana does not identify any felt needs or 

problems. During the post-SPDI interview, Dana notes how they currently use 

simulations to provide experience with high-risk low-frequency medical emergencies but 

she again does not mention her felt need or problem. 

Personal relevance. During the pre-SPDI interview, Dana shares that she 

coordinates the RN to BSN program. This program is in response to hospitals that are 
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striving to only hire baccalaureate-degreed nurses as opposed to an associate’s degree. 

While the associate’s degree focuses on skills and knowledge, the baccalaureate adds 

reading and writing to the profession. For her other classes, she does use activities such 

as responding to a mass casualty incident as well as being in props and examples of tools 

used in the medical nursing field. During Session Three, Dana explains that nursing 

students need to be in places such as the simulation lab to get a good experience 

practicing their skills. During the post-SPDI, she noted she could see using the nutrition 

game in the local hospital diabetes center but she could also “see it as a teaching tool that 

students could use with clients or nurses could use with clients.” Additionally, while she 

saw the townhouses in the private island as good for accessibility assessment, she could 

also see them as part of a community health tool. 

Facilitating conditions. During the pre-SPDI interview, Dana says she doesn’t 

currently use a virtual world “probably for the same reasons that prevents people from 

using all the aspects of Blackboard… they’ve not had any training and they don’t know 

how.” The university does have some incentives to use technology even though “there’s 

not really anyone out there telling us to use technology.” For example, the university will 

pay for faculty to learn how to design and implement an online course. However, this is a 

specific technology, not just any technology. During Session One, even though Dana has 

never had an avatar or been in-world, when I said that I had DSL for connectivity she 

said “you can’t use that for Second Life,” revealing some preconceived perceptions. I 

said in the morning but in the afternoon it gets laggy. Dana said I needed to get FiOS and 

I shared that we had just gotten it. So whatever her basis for negating the use of DSL for 
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connectivity, this could impact how she perceives how her students would connect to 

Second Life. During Session Three with Sally, Dana was surprised to learn from Sally 

that a simulator costs anywhere between $150k to $400k and simulation systems are 

millions of dollars. Dana recognizes that these virtual worlds may “actually be cheaper 

[with] no wear and tear.” Dana felt it was “good to know” that the private island we 

visited in Session Three was built by instructional designers and technologists. She likely 

added this to her perceived needs to use a virtual world. Dana explains that she has 

trouble getting faculty to sign up for a free course to learn how to teach online, so how 

will she get them to consider a virtual world; albeit she said that younger faculty are 

“slurping up” new technology. During the post-SPDI interview, Dana notes virtual 

worlds won’t cost as much in five years which coincides with her perception of when the 

navigation will be smoother as well. She says the “technology is not quite ready for 

universal adoption right now.” She is also challenged with getting “proper support for 

Blackboard” so getting support for virtual worlds seems distant. When asked if she would 

use a virtual world if her perceived barriers were removed, she indicated no but more so 

because she did not believe the barriers could be fully removed. 

Anecdotal comments. Dana’s comments focused on the avatar, students, and the 

technology. Dana wants an avatar that personifies her. She notes how her 2D avatar is 

“just a head shot, she’s African-American. I put some grey streaks in her hair. She’s 

wearing pearls and a suit. And a college-y background but it’s not 3D, and she just talks.” 

While still lecturing about virtual worlds, I show some example avatars that include 

animals which she does not like. She then asks if there will be African-American avatars 
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available. When it comes time to select an avatar, Dana notes that “she’s black but she’s a 

hoochie-woman,” i.e., not a professional. When first meeting with Sally in-world, they 

compare avatars. Dana says her avatar has on “flats and my tee’s. I’m shleping with a 

satchel. There’s something wrong.” So Dana is dismayed with her avatar’s lack of a 

professional appearance. While at Ohio State nutrition game, when it’s time to input 

health data for your avatar, I say to her that I assumed she would be doing a female 

avatar, and she said she “certainly would.” So avatar as an extension of her seems strong, 

as she explicitly says “I would make it [her avatar] more representative of myself.” 

In Session One, Dana inadvertently has a difficult time selecting an avatar name. 

She uses her real name for which I restate that most use a pseudonym but Dana presses 

on saying that this is for educational purposes and she already has so many other login 

names and passwords. However, she makes a mistake in her email address and she is 

rejected. Upon re-entering the data beginning with avatar name, the name is now 

considered used so she must create a different name. She tries a new name but that name 

is also taken.  

During the pre-SPDI interview, Dana says her students have the ability to use 

technology. Although Dana must scaffold her students’ technology use, to include getting 

the student’s family members to help, she says, “they’re professionals, they save lives 

every day… If they can manage a ventilator, they can do this.” Interestingly, getting her 

faculty to use technology is another story, and perhaps because she is not in control, 

cannot demand technology usage while she can in her class. Dana says virtual worlds are 

relevant to “younger learners. It’s very relevant. It’s very … normal.” Given that, Dana 
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still sees the potential for student frustration in needing help to use a virtual world at like 

ten o’clock at night when no one is available to help.  

Dana’s initial impression of the Second Life graphics is disappointment and she 

readily admits that she’s been spoiled by movie productions. She said “it just wasn’t as 

2013 as I thought it would be.” However, she notes that the proprietary 3D software she 

had seen had bland graphics, not as colorful as Second Life. Dana’s initial experience 

with an avatar when she first arrives in-world compels the notion of owning an island. 

When she was bumped by the other avatar, she felt he was being “intrusive.” She was 

“glad” she was with me when it happened because otherwise she “would have turned it 

off.” She liked the idea of running into other students, just not strangers. As she starts to 

think about owning her own island, she starts to envision how it could be used, the 

scenario that could be played out. She also wants to know if people use voices or do they 

just text chat.  

Suggested SPDI Improvements. While Dana did provide some suggestions, she 

made other comments that could be useful to improve the SPDI. During Session One, 

Dana had noted that she “will pay closer attention to the videos because I ask questions.” 

I told her that she was “excellently prepared” and that “I was just looking for reactions.” 

At the start of Session Two, I asked if Session One was overwhelming. Dana said, “no, it 

was a good intro. I prefer substantial things all at once as opposed to baby steps because 

I’d lose interest. [we both laugh].” The examples “were very helpful. They were because 

they were a good, they demystified for me, they demystified the process because I could 

see a real live thing in action, somebody moving around the framework… for why they 
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did it… people always throw in how successful it is and what students thought so it was a 

concise background theoretical framework how to.” I had already explained about using 

the arrow keys to navigate the avatar. However, while at the Virtual Ability Orientation 

area, I showed alternatives to navigating and looking around. I showed Dana how to use 

roll the mouse wheel to go into first person view, then find the dot and turn your avatar 

around to look around, and then escape-key out of that view. I also showed her how to 

pan in and out using alt-plus-click while either moving the mouse or rolling in/out to 

zoom in/out. I also noted you could point and click to walk to a particular location. She 

was using the click-a-spot to walk there and suggested first person view using mouse to 

navigate direction and arrows to move; noted everyone has a different opinion on how to 

navigate their avatar. A few minutes later, Dana announces she wants to fly. I am unsure 

if walking is problematic or if she wanted to try something new.  

Case 1.4 Summary: Consideration of adopting. Dana states the SPDI definitely 

increased her consideration of virtual worlds and she is now open to the thought of using 

them, but just won’t be adopting any time soon. Her change in total FacConAd1 score 

reflects this as she experiences a decrease in overall perceptions of virtual worlds due to 

the SPDI as well as a decrease in all variables except complexity and behavioral 

intention. While Dana’s score indicates an increase for the variable behavioral intention, 

it is a reflection of her increased consideration of virtual worlds by continuing to 

investigate them; it is not indicative of her adopting a virtual world. I believe Dana will 

not adopt a virtual world and will not pursue it at this time. I believe her perceived ease 
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of use was extremely influential in this outcome and likely affected all other measured 

variables and constructs. 

This concludes the results for the first DBR cycle. The next section discusses 

SPDI changes implemented for the second DBR cycle. The chapter then concludes with 

the results from the second DBR cycle. 

SPDI Updates for DBR Cycle Two 

An in-depth analysis of DBR Cycle One data were not feasible since DBR Cycle 

Two began two weeks after DBR Cycle One completed. Suggestions for updates were 

based on the post-SPDI interviews and personal memos I made during DBR Cycle One. 

Table 22 compares the SPDI session content across the two DBR Cycles.  

Three of the four participants suggested adding more hands-on activities whether 

as homework or by increasing the number or length of the SPDI sessions. Given the two 

weeks between DBR cycles, major changes such as re-designing the course were not 

considered feasible. Additionally, major changes could conceivably mask which SPDI 

change resulted in which variable change. However, a list of 31 Second Life sites was 

provided to the DBR Cycle Two participants so they would have places to visit if so 

desired. This was intended to improve actual usage after SPDI Session Two. 

Navigating avatars seemed to be problematic, for some more so than others. 

Several changes were made to help solve this problem. First, the review of the Second 

Life viewer became focused on buttons that were useful for the SPDI sessions as opposed 

to explaining all buttons detail; thus simplifying the viewer review. Secondly, a hand out 

of the key avatar navigation buttons was provided to the participants in SPDI Session 
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One after obtaining their avatar and landing in Virtual Ability Island. Another hand out 

summarizing the important Second Life viewer buttons was provided also after landing in 

Virtual Ability Island. Lastly, in SPDI Session Two, the avatar navigation support aide 

was again provided and a brief review of the buttons was provided. These support aides 

are provided in Figures 19 and 20. These changes were intended to improve perceived 

ease of use. 

The video homework due for SPDI Session One was also changed for two 

reasons. First, one participant had noted that co-operative extension video was a “little bit 

different” from her, meaning of low personal relevance. This video had been selected 

because it indicated how you could look at things that were not commonly visible such as 

looking up at grass and root systems as if they were overhead. I had hoped this would 

facilitate thinking about showing body parts from within our bodies. Additionally, this 

video had provided a tour of a home that was built with accessibility accommodations. 

Second, while exploring for another professional quality informative video, one was 

found that addressed how a university had made use of Second Life for their School of 

Nursing, and particularly for their distance education. A participant in DBR Cycle Two 

was intimately involved with distance education at the university level. Therefore a new 

video clip was selected for the second video homework after the pre-SPDI interview. 

This was intended to improve personal relevance and compatibility. 

The video homework due for SPDI Session Two was also changed. Both videos 

were about students evaluating hospital patients. In one video, the patient was controlled 

by a pre-programmed autobot; the other by the instructor. Additionally, one video 
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allowed other students to sit their avatar behind a curtain so the student evaluating could 

not see them though they could see everything. These videos were similar in nature and 

hence did not show separate unique applications. Instead, DBR Cycle Two was assigned 

a video clip that had been listed as suggested viewing in DBR Cycle One, SPDI Session 

Three. This video documented how an instructor designed and implemented a hurricane 

with flooding scenario that veterinary students had to search, diagnose, and develop a 

plan to help hurt animals on the loose. This large scale response and triage setup could be 

extended to human catastrophes. So this hurricane scenario video replaced the one of the 

videos on the nursing student evaluating a patient. This was intended to improve personal 

relevance and compatibility. 

The in-world sites to visit for hands on activities were also changed for DBR 

Cycle Two.  The time to visit each site was grossly underestimated based on DBR Cycle 

One times. In the design stage, I had visited each site and reviewed my slides, and then 

multiplied that time duration by two and this still was an underestimate, likely because 

navigation problems arose, questions were asked, and discussion ensued. Also note that 

one participant in DBR Cycle One was introduced to one in-world site that no other 

participant was taken to due to time constraints. Sally’s ability to navigate her avatar and 

her quick study of my comments allowed her to finish about 10 minutes early so we 

briefly visited the schizophrenia island. Etopia Island was selected for DBR Cycle One 

because it involved a community design with transportation options. Dana had mentioned 

wanting to conduct in-home visits while Karen wanted students to have to wait for a bus 

to experience vulnerable population issues. Genome Island addressed genetics as the 
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domain which was the specialty area of one participant in DBR Cycle Two. Therefore, 

these sites were switched. Also, note that the participants received all slides with notes 

after the session so they could visit these sites independently if so desired. Changing the 

video homework and the in-world activities was to improve personal relevance, relative 

advantage, perceived usefulness, and possibly compatibility.  
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Table 22 

Comparison of SPDI Homework and Activities across DBR Cycles 

     DBR Cycle 

Meeting event with activity and activity description  1 2 

Pre-SPDI      

 Homework Video 1 Educational Uses of Second Life (7 min) 
A broad overview of Second Life in education 

   

  Video 2 Cooperative Extension (3 min) 
Similar to a State Fair with educational elements 

   

  Video 2 Duke, School of Nursing and Distance Ed (6.5 min) 
Overview of program in Second Life  

   

SPDI Session One     

 In-class Lecture Definitions, terminology, requirements    

  Lecture Simplified lecture on Second Life Viewer    

  Hands On Create an avatar, practice virtual world skills at Second 
Life Virtual Ability Island’s skills orientation area 

   

  Hand Out Avatar navigation: Button support aide    

  Hand Out Second Life viewer: Button support aide    

 Homework Video 1 Boise State Second Life Nursing Simulation (6.5 min) 
Instructor controls patient settings real-time while 
students respond with appropriate care 

   

  Video 2 University Wisconsin at Oshkosh (5+ min) 
Uses autobots, one-way mirror so other students can 

watch while student nurse evaluates patient  

   

  Video 2 Texas A&M, Veterinary Emergency Team (10.5 min) 
Hurricane disaster response 

   

SPDI Session Two     

 In-class Lecture Agenda, review hands on activities     

   Avatar navigation: Button support aide    

  Hand out Avatar navigation: Button support aide    

  Hand out List of 31 Second Life sites to visit    

  Hands On Etopia Island, Sustainable living    

   Testes Tour, OSU Medicine    

   Nutrition Game, Ohio University    

   Genetics, Genome Island, University of Wesleyan    

   Schizophrenia, University of California at Davis    

 Homework Video 1 & 
Video 2 

Kansas State, Virtual World Learning Spaces: 
Developing a Second Life Operating Room 
Simulation  (two videos, 6.5 and 5+ min)  

   

SPDI Session Three     

 In-class Guest  
Speaker 

University of Kansas Medical Center: In-world talk or 
podcast with nursing faculty virtual world user 

   

  Discuss Review and discuss SPDI content    

Notes.  - One participant per DBR Cycle visited this site with my guidance (Sally and Andrea). 
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Figure 19. Hand out on avatar navigation as a support aide 
 
 
 

 

 
 

Figure 20. Hand out on the Second Life browser capabilities as a support aide 
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DBR Cycle Two 

As with DBR Cycle One, eight data collection events occurred over a planned 

five-week schedule, and were to be sequenced in this order: pre-SPDI interview, Personal 

Data Questionnaire with Tech Willingness, FacConAd2 survey, SPDI Session One, SPDI 

Session Two, SPDI Session Three, FacConAd2 survey again, and post-SPDI interview. 

As with DBR Cycle One, this was not strictly adhered to. Finding three 90-minute time 

blocks common to all four participants (pseudonyms Martha, Mark, Andrea, and Oliver) 

was problematic. At the start of DBR Cycle Two, only two participants had volunteered, 

Martha and Mark. Conflicting and changing schedules became a problem. Maintaining 

the two participants as a group was deemed a high priority to mimic the dyad of Cindy 

and Karen in DBR Cycle One. Hence, the DBR cycle took 10 weeks to complete. Most 

notably four weeks between sessions one and two while three weeks between sessions 

two and three. This group began the SPDI before the other two participants were known. 

Since many nursing faculty knew each other and knew of the study as it was announced 

at a faculty meeting, Mark volunteered to call a nursing faculty member to help promote 

participating in this study. Consequently, Andrea volunteered. At my behest, Oliver, a 

physical therapist and my PhD peer, also volunteered but noted that he could not attend 

sessions on campus because they were too far from his home. Hence, Oliver and Andrea 

would take all sessions independently somewhat similar to Sally and Dana in DBR Cycle 

One. Sally and Dana took the first two sessions independently but the last session as a 

dyad. As for the guest speaker in the SPDI Session Three, Mark and Martha had the live, 

synchronous guest speaker experience as did Cindy and Karen. It should be noted that for 
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whatever reason Mark does not have his invite to the private island and had to use my 

avatar to gain access to the island. Since headsets were used, I only go to hear the 

participants speak and not the guest speaker. After the session, I emailed the guest 

speaker to confirm she covered the same content as for DBR Cycle One. It was also 

evident since I could see them go to the different areas of the island. Again similar to 

Sally and Dana, Oliver and Andrea listened to a podcast of the guest speaker. It was the 

same podcast as used in DBR Cycle Two. A technical assistant was not present during 

Oliver and Andrea’s independent in-world visit to the guest speaker site; Sally and Dana 

had a technical assistant present in DBR Cycle One. The pre- and post-SPDI interviews 

lasted between 17 and 48 minutes. Similar to Sally, Martha was direct, unabashed with 

limited comments except when the topic was familiar and relevant to Martha, then she 

would become talkative. All data were collected in the desired order with the exception 

that Andrea did not complete the post-SPDI FacConAd2 survey and Mark took the 

survey after his Post-SPDI interview. Table 23 presents the data collection event dates, 

locations, and associated duration times for the interviews and sessions. The following 

subsections summarize the results from the Personal Data Questionnaire, the Session 

Surveys taken at the start of each SPDI session, and the FacConAd2 survey. The case 

studies are then presented. The cases summarize the qualitative data but also incorporate 

the quantitative results. 
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Table 23 

DBR Cycle Two – Event Dates, Locations, and Face-to-Face Contact Time 

Participant Event  Martha  Mark  Andrea  Oliver 

Pre-SPDI Interview 

 

 30-May 
28 min 

 
10-Jun 
37 min 

 
01-Jul 
32 min 

 
19-Jun 
43 min 

Personal Data Questionnaire 
   with Tech Willingness survey 

 11-Jun  13-Jun  09-Jul  29-Jun 

Pre-SPDI FacConAd2 survey 

 

 13-Jun  13-Jun  09-Jul  29-Jun 

Session 1 

 

 13-Jun 
See Mark 

 13-Jun 
69 min1 

Classroom

 09-Jul2 

80 min 
Classroom 

 09-Jul 
80 min 
Library 

Session 2 

 

 10-Jul 
See Mark 

 10-Jul 
90 min 
Small 

Conf. Rm. 

 16-Jul 
88 min 

Classroom 

 19-Jul 
85 min 
Library 

Session 3 

 

 31-Jul 
See Mark 

 31-Jul 
99 min 
Small 

Conf. Rm. 

 25-Jul 
85 min 

Classroom 

 22-Jul 
79 min 
Library 

Post-SPDI FacConAd2 survey 

 

 05-Aug  07-Aug  NA3  23-Jul 

Post-SPDI Interview  05-Aug 
17 min 

 07-Aug4

48 min 
 08-Aug 

25 min 
 24-Jul 

45 min 

Notes. SPDI Session time durations are approximate since the digital recorders were sometimes 
turned on after or while participants were taking the Session Survey at the start of each class. 1 
Martha arrived and late and then had to complete the FacConAd2 survey before we could begin. 
Additionally, the room could only be reserved for 80 minutes due to class sessions. 2 On July 9, 
2014, Andrea participated in Session 1 in the morning while Oliver participated in Session 1 in the 
afternoon. 3 NA – Andrea did not complete the post-SPDI FacConAd2 survey. 4 Mark takes the 
FacConAd2 survey after the Post-SDPI interview. 
 
 
 

Personal Data Questionnaire. This questionnaire is completed after the pre-

SPDI interview but before the SPDI sessions. The data from the questionnaire are 

provided in Tables 23, 24, 25, and 26 according to the four parts of the questionnaire: 

demographics, technology experience, programming ability, and Tech Willingness, 
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respectively. Total score, mean score, and standard deviations are provided for 

technology experience and programming ability. 

Demographics revealed two participants were 61 while the other two were 48 and 

43 years old as indicated in Table 24.  Two were assistant professors, one a distance 

education administrator as well as a nursing instructor, and one a trainer. The trainer 

provided professional development seminars as opposed to instructors who support 

multiple learning objectives across a semester long course. One participant had explored 

virtual worlds a few years prior but has not been in-world in the last year or two. None 

had played 3D games.  

 
 
Table 24 

DBR Cycle Two – Participant Demographics 

Demographic  Participant 

Pseudonym  Martha  Mark  Andrea  Oliver 

Gender  Female  Male  Female  Male 

Age  61  61  48  43 

Job Role  Assistant 
Professor 

 Distance 
Education 

Administrator 
and Instructor

 Assistant 
Professor 

 Trainer 

Play 3D Games Before  No  No  No  No 

Have Second Life Avatar  Yes  No  No  No 

Frequency Using Avatar  Not in-world 
in the last 

year or two 

 ---  ---  --- 

 
 
 
For technology experience, the participants did not use as many technologies or 

use them as frequently as faculty virtual world users (n = 49; see Dass 2012a). The same 
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13 technologies queried in that prior study were queried here for comparison as shown in 

Table 25. A score of 13 would indicate no technology experience while a score of 65 

would indicate daily use of each technology. Martha did not respond to frequency in 

using a massive multiplayer online game but in the initial Personal Data Questionnaire 

questions, she selected that she does not play 3D avatar-based games. Therefore a score 

of one was given for this item. Martha scores the highest with a 33, next Mark with a 29, 

Andrea a 23, and Oliver a 21. Furthermore, Martha has used 11 of the 13 technologies, 

Mark has used nine, Andrea has used seven, and Oliver has used eight. In comparison, 

the average total score for a faculty virtual world user was 40 with a minimum of 24 and 

maximum of 56 (Dass, 2012a) and had on average used 11 of the 13 technologies. 

Martha’s technology experience may approach that of faculty virtual world users. While 

Oliver has a relatively low score which would indicate low technology use, he has 

however dabbled with several technologies, i.e., used them rarely.  

In terms of programming ability, the participants have less ability than faculty 

virtual world users. The same ten programming languages queried in a prior study of 

faculty virtual world users were queried as well as in DBR Cycle One were queried again 

as shown in Table 26. A score of 10 would indicate no programming ability while a score 

of 50 would indicate excellent ability for each programming language. Mark and Oliver 

score a 10 while Martha scores an 11 and Andrea a 13. Both Martha and Andrea self-

identify as weak ability in HTML. Andrea also self-identifies as having acceptable ability 

in Java programming. In comparison, faculty virtual world users (n = 49) had a mean 

score of 19.2 with SD = 7.2 and on average have some experience with five languages; 
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although it should be noted that three faculty in that prior study had no programming 

ability. 

 
 
Table 25 

DBR Cycle Two – Participant Technology Experience 

Participant Scores1 

Technology Martha Mark  Andrea Oliver

Created content for augmented reality 1 1  1 1 

Posted to a blog 2 3  2 2 

Uploaded content to a wiki 3 2  2 2 

Played a casual games (digital) 2 2  3 2 

Sent a microblog (e.g., Twitter, text messaging) 2 5  1 2 

Follow someone on Twitter 2 1  1 2 

Created a podcast/vodcast (e.g., for YouTube, iTunesU) 5 2  1 1 

Maintain or track Facebook pages 4 4  3 2 

Found or follow someone on LinkedIn 3 3  3 2 

Participated in an online community of practice 4 2  2 1 

Went in-world to a social virtual world (e.g., Second Life) 2 2  1 1 

Played a console video game (e.g., Civilization) 2 1  2 2 

Played a massive multiplayer online game (e.g., World of 
Warcraft) 

12 1  1 1 

Total 33 29  23 21 

M 2.5 2.2  1.8 1.6 

SD 1.2 1.2  0.8 0.5 

Notes. 1Scores are based on: Never (1), Rarely (2), Monthly (3), Weekly (4), and Daily (5). 2 
Martha did not respond to frequency in using a massive multiplayer online game but in the initial 
Personal Data Questionnaire questions, she selected that she does not play 3D avatar-based 
games. Therefore a score of one was given for this item. 
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Table 26 

DBR Cycle Two – Participant Programming Ability  

 Participant Scores1 

Programming Language  Martha  Mark  Andrea  Oliver 

HTML  2  1  2  1 

Java  1  1  3  1 

C or C#  1  1  1  1 

Python  1  1  1  1 

Flash  1  1  1  1 

Blender or SketchUp  1  1  1  1 

3D Studio Max  1  1  1  1 

Linden Script  1  1  1  1 

OpenSimulator  1  1  1  1 

Unity 3D  1  1  1  1 

Total  11  10  13  10 

M  1.1  1.0  1.3  1.0 

SD  0.3  0.0  0.7  0.0 

Note. 1Scores are based on: No Ability (1), Weak (2), Acceptable (3), Good (4), Excellent (5) 
 
 
 
The Tech Willingness survey intends to compare faculty virtual world adopters 

with participant willingness to use technology. The difference in the surveys is that the 

former uses the term virtual worlds in the survey items, the latter uses technology. Mark 

did not respond to one item on making mistakes in front of students. A value of four was 

substituted based on his mean score of 3.7 for the other survey items. Three participants 

align well with faculty virtual world users as shown in Table 27. Martha scores a 50 

which is the highest score available. The score corresponds to the 97th percentile, 

meaning 97 percent of faculty virtual world users score below Martha. Mark scores a 37 

which corresponds to the 22nd percentile when compared to faculty virtual world user 
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scores on the comparable survey. Andrea scores a 35 which corresponds to the 16th 

percentile. Oliver scores a 23 which corresponds to the zero percentile because all faculty 

virtual world users scored higher; the lowest score for faculty virtual world users was a 

25.  

SPDI Session Survey. As indicated in Table 28, no participant discussed virtual 

worlds with anyone after the pre-SPDI interview. Only Martha felt compelled to research 

and went in-world after the interview. She spent less than hour in-world for an 

unspecified reason. After SPDI Session One, Mark discussed virtual worlds with his 

significant other and nursing faculty at his university. Both Martha and Mark spend some 

time in-world. After SPDI Session Two, Mark discussed virtual worlds with a different 

group of people, nursing faculty that are not at his university. Both he and Andrea 

research virtual worlds; Mark’s reason is unspecified while Andrea is just exploring. 

Three participants indicated an amount of time spent in-world after Session Two but they 

indicated they had not gone in-world. This data are suspect and not counted as going in-

world after Session Two. In summary, the session surveys indicated Mark pursued virtual 

worlds outside the SPDI sessions the most times (five occurrences), Martha next with 

four occurrences, Andrea once, and Oliver did not pursue virtual worlds outside the SDPI 

sessions.  
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Table 27 

DBR Cycle Two – Tech Willingness  

 Sores1 

Survey Item  Martha  Mark  Andrea  Oliver 

I have convinced senior leadership of in-house 
technology expenditures. 

 5  4  3  1 

I have developed a small network of 
knowledgeable users for technology guidance. 

 5  4  4  1 

I have joined a community of technology 
adopters. 

 5  3  4  1 

I am passionate about using technology when 
pedagogically appropriate. 

 5  4  4  2 

I am persistent in my efforts to design and 
implement technologies for learning. 

 5  4  3  2 

I am willing to take a risk using technology in a 
learning environment. 

 5  4  3  2 

I am okay with making mistakes in front of my 
students. 

 5  42  4  5 

I anticipate my role as educator might become 
facilitator when using technology. 

 5  3  4  3 

I like to learn about new technologies.  5  4  3  4 

I explicitly seek new technologies to try.  5  3  3  2 

Total  50  37  35  23 

M  5.0  3.7  3.5  2.3 

SD  0.0  0.5  0.5  1.3 

Percentile rank according to 

faculty virtual world adopters
 97th   22nd  16th    0 

Notes. 1 Scores are based on strongly disagree (1) to strongly agree (5). 2 Mark did not respond 
to one item on making mistakes in front of students. A value of four was substituted based on an 
average score of 3.7 for the other survey items.  
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269 

Table 28 

DBR Cycle Two – Participant Virtual World Activity between SPDI Sessions 

  
Survey At Start of Session One 

 
Survey At Start of Session Two 

 
Survey At Start of Session Three 

 
Participant 

  
Discussed 

 
Researched Went 

In-World 

  
Discussed 

 
Researched Went 

In-
World 

  
Discussed 

 
Researched Went 

In-
World 

Martha 
 

No Yes Yes 

1 hour 

Unspecified 
reason 

 No Yes 
To share 

information 
with me 

Yes 

2 hours 

To look 
through 
genetics 
courses 

 No No No1 

Mark 
 

No No No  Yes 
Significant 
other and 
nursing 

faculty at 
his 

university 

Yes 
Just for fun 

Yes 

< 1 hour 

To see if 
he could 

get in 

 Yes 
nursing 

faculty not 
at his 

university 

Yes 

Unspecified 
reason 

No1 

Andrea 
 

No No No  No No No  No Yes 

Just 
exploring 

No1 

Oliver 
 

No No No  No No No  No No No 

Notes. 1 While all four participants selected that they had not gone in-world since the last session, Martha, Mark, and Andrea entered time 
durations for going in-world making this data suspect. 
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FacConAd2 survey. This scale consisted of 31 items representing nine variables. 

It was given pre- and post-SPDI to explore participant change in perceptions. The pre- 

and post-SPDI scores by item, totaled by variable, and total for the FacConAd2 survey 

are provided in Table 29. Andrea does not take the survey post-SPDI; only pre-SPDI 

perceptions are available. Similar to Sally in DBR Cycle One, Andrea provides a 

response set, i.e., all her selections are neutral with the exception of three survey items, 

one item in each of application anxiety, application self-efficacy, and complexity. Andrea 

scores a 127 pre-SPDI. As a total survey, Martha scores a 153 pre-SPDI and a 145 post-

SPDI; Mark scores a 130 pre-SPDI and a 127 post-SPDI; and Oliver scores a 118 pre-

SPDI and a 151 post-SPDI. Martha and Mark experience a decrease in perceptions post-

SPDI while Oliver scores an increase in perceptions.  
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Table 29 

DBR Cycle Two – Participant FacConAd2 Scores    

FacConAd2 Scores 

Survey Item Martha Mark Andrea2 Oliver 

Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng

Application Anxiety1 

 

 
I feel apprehensive about using a virtual world.  6 4 -2 4 5 1 2 7 6 -1

 

It scares me to think that a virtual world could make 
me lose a lot of resources (money, time, 
information) by hitting the wrong key. 

 
6 2 -4 4 4 0 4 6 7 1

 

I hesitate to use a virtual world for fear of making 
mistakes I cannot correct. 

 6 4 -2 4 3 -1 4 6 6 0

 
A virtual world is somewhat intimidating to me.  3 2 -1 3 3 0 4 5 6 1

 
Total 21 12 -9 15 15 0 14 24 25 1 

Application Self-Efficacy 

 

I believe I have the ability to control my avatar in-
world. 

 6 4 -2 5 4 -1 4 6 6 0

 

I believe I have the ability to communicate with 
other avatars in-world. 

 6 6 0 6 4 -2 4 6 6 0

 

I believe I have the ability to teleport to other 
locations in-world. 

 6 6 0 5 6 1 6 5 6 1

 

I believe I have the ability to search for other in-
world sites. 

 6 6 0 4 5 1 4 4 6 2

 
Total 24 22 -2 20 19 -1 18 21 24 3 

Notes. Scores are based on strongly disagree (1) to strongly agree (7). 1Scores for application anxiety and complexity have been reverse 
scored. Positive change in scores indicates a positive change in perception. 2Andrea did not take the FacConAd2 survey post-SPDI. 

(continued) 
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FacConAd2 Scores 

Survey Item Martha Mark Andrea Oliver 

Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng

Community 
 

 

A virtual world improves communication with other 
people. 

 6 6 0 4 6 2 4 4 5 1

 

A virtual world improves cooperation with other 
people. 

 5 5 0 4 6 2 4 5 5 0

 

A virtual world improves collaboration with other 
people. 

 6 6 0 4 5 1 4 5 5 0

 
Total 17 17 0 12 17 5 12   14 15 1 

Compatibility 

 

Using a virtual world is compatible with all aspects 
of my teaching. 

 5 5 0 3 5 2 4 2 4 2

 

I think that using a virtual world fits well with the way 
I like to teach. 

 6 6 0 5 4 -1 4 2 4 2

 
Using a virtual world fits into my teaching style.  6 6 0 4 4 0 4 2 4 2

 
Total 17 17 0 12 13 1 12   6 12 6 

Complexity1 

 

Using a virtual world takes too much time from my 
normal duties. 

 2 2 0 3 3 0 4 2 3 1

 

Working with a virtual world is so complicated, it is 
difficult to understand what is going on. 

 5 5 0 4 3 -1 7 4 6 2

 

Using a virtual world involves too much time doing 
mechanical operations (e.g., data input). 

 4 2 -2 4 3 -1 4 2 3 1

 

It takes too long to learn how to use a virtual world 
to make it worth the effort. 

 6 5 -1 4 3 -1 4 2 2 0

 
Total 17 14 -3 15 12 -3 19   10 14 4 

(continued) 
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FacConAd2 Scores 

Survey Item Martha Mark Andrea Oliver 

Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng

Perceived Enjoyment 
 

 
I find using a virtual world to be enjoyable.  6 6 0 4 5 1 4 4 6 2

 

The actual process of using a virtual world is 
pleasant. 

 6 6 0 4 6 2 4 4 5 1

 
I have fun using a virtual world.  6 6 0 4 5 1 4 4 5 1

 
Total 18 18 0 12 16 4 12   12 16 4 

Perceived Ease of Use 

 
Learning to use a virtual world is easy for me.  3 6 3 4 3 -1 4 4 6 2

 

I find it easy to get a virtual world to do what I want 
it to do. 

 2 4 2 4 2 -2 4 4 5 1

 

It is easy for me to become skillful at using a virtual 
world. 

 4 3 -1 4 3 -1 4 6 6 0

 
I find a virtual world easy to use.  3 3 0 4 3 -1 4 4 6 2

 
Total 12 16 4 16 11 -5 16   18 23 5 

Perceived Usefulness 
 

 

Using a virtual world would improve my 
performance in my courses. 

 4 5 1 5 4 -1 4 2 4 2

 

Using a virtual world would enhance my 
effectiveness in my courses. 

 6 6 0 5 5 0 4 3 4 1

 
I find a virtual world would be useful in my courses.  5 6 1 4 4 0 4 2 4 2

 

Using a virtual world in my courses would increase 
my productivity. 

 6 6 0 4 2 -2 4 2 3 1

 
Total 21 23 2 18 15 -3 16   9 15 6 

(continued) 
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FacConAd2 Scores 

Survey Item Martha Mark Andrea Oliver 

Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng Pre- Post- Chng

Behavioral Intention to Use 

 

Assuming I had access to a virtual world, I intend 
to use it. 

 2 3 5 5 0 4 2 3 1

 

Given that I had access to a virtual world, I predict 
that I would use it. 

 6 6 0 5 4 -1 4 2 4 2

 
Total  6 6 0 10 9 -1 8   4 7 3 

 
FacConAd2 Survey Total  153 145 -8 130 127 -3 127   118 151 33 

 
Survey Item M 5.1 4.8 -0.3 4.2 4.1 -0.1 4.1   3.8 4.9 1.1 

 
Survey Item SD 1.3 1.5 1.3 0.7 1.2 1.2 0.7   1.6 1.3 0.9 

Notes. Scores are based on strongly disagree (1) to strongly agree (7). 1Scores for application anxiety and complexity have been reverse 
scored. Positive change in scores indicates a positive change in perception. 2Andrea did not take the FacConAd2 survey post-SPDI. 3 

Martha did not complete one item in the variable Behavioral Intention to Use; that survey item is not included in the totals. 
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Cases. The data are presented below by case, i.e., by participant. The participant 

is first described based on the collected demographic data augmented by their personal 

comments made during the sessions and interviews. It includes their written response on 

the Personal Data Questionnaire as to why they volunteered for this study. The qualitative 

data and survey scores for the FacConAd2 variables are then presented ending with a 

summary of the FacConAd2 results. The remaining constructs and variables are then 

presented. Each case closes with a summative assessment if I believe the participant 

would pursue consideration of adopting a virtual world as a learning environment based 

on their comments, in-world behaviors, and questionnaire and survey responses. The 

questionnaire and survey data were merged with the qualitative findings as follows: (1) 

the demographics are in the case introduction paragraph; (2) the FacConAd2 score for 

each variable is included with the qualitative findings for the same variable or construct 

for triangulation purposes (also refer to Table 4); (3) the Tech Willingness results are 

included with the innovativeness construct since willingness to use technology was 

considered representative of innovativeness (refer to the Conceptual Framework section); 

and (4) the Session Survey results are included with the variable actual usage.  

Case 2.1: Martha. Martha is a 61 year old female assistant professor in the 

School of Nursing, College of Health and Human Services at a mid-Atlantic university. 

She just retired from the university this past semester. However, she intends to continue 

teaching and is exploring her options, to include a job offer from an online university as 

well as another local university. Martha has been teaching for about 16 years but still 

continues to volunteer as a nurse once a week to maintain her practicing license. At [the 
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university she just left], Martha said nurse practitioners “teach across the curriculum… 

because they all practice clinically and so they’re up to date. She has also taught an 

online health assessment course. She said she was “one of the first faculty to teach 

online.” She chose to teach online because she “liked the venue” and felt “it’s the wave 

of the future.” Her course was one of several that was evaluated by PhD student from 

another university and found the courses to be “equivalent if not better” than the face-to-

face counterparts. This was about six or seven years ago. Her favorite learning activity 

involves using a wiki because it “allows them to be creative and learn about technology.” 

Martha has had some virtual world experience though she hasn’t “done a lot of it” and 

she hasn’t been in-world in the last year or two. She joined a Second Life group at the 

university because she thought it “would be an interesting way to teach.” She worked 

some with an animator at the university but they “needed grant money and it just it got to 

be just a huge deal.” She has also visited Duke University’s virtual world on genetics as 

she is interested in genetics since that was her dissertation topic. Martha also volunteers 

that she is not a gamer. She doesn’t “care about games” nor does she have time for them. 

However, she wonders if she had, would she be better at using a virtual world. Martha 

has some technology experience, having used 11 of the 13 technologies and three of them 

at least weekly. Martha has no programming ability except for a weak ability in HTML. 

Martha scores the highest score possible on the Tech Willingness survey, a 50, which 

corresponds to the 97th percentile of faculty virtual world users. She volunteers to 

participate in this study because she wants “to learn more about animation.” I believe her 

use of the term animator may be a graphic artist with programming ability perhaps 
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someone adept at Adobe Flash. Later in SPDI Session Three, Martha says she came 

because she “was interested” and “likes technology.” 

Application anxiety. Martha explicitly states that she is not nervous or anxious 

about exploring virtual worlds; she’s “not afraid of it.” She shares an experience from 

several years ago that may have left her subconsciously apprehensive. She visited Duke’s 

genetics in-world site, just “playing there” and usually alone. One time another avatar 

appeared and she left because it “felt weird.” Martha experiences several incidences 

during this study that may perhaps have been disconcerting for her. When we first land 

in-world, Martha’s avatar is slow to appear and hence appears naked (not anatomically 

correct) before her hair and clothes are added. Mark and Martha joke about this. Then she 

explores on her own and ends up in a place unfamiliar to me; the in-world site won’t let 

her teleport out of there. I do not know what she did to be able to leave that place but she 

offers up that “I don’t want to go back there.” She further adds, “it was scary... Yeah, that 

was very frightening actually.” It should be noted that when she leaves Session One, she 

does say that she had fun but in Session Two she re-iterates, “I was in this dark place and 

I couldn’t get out… It was very, I felt like I had no control over that at all.” Both Mark 

and Martha forget their avatar name and password for Session Two. Mark figures his out 

but Martha gets a new avatar and again has trouble finding an unused name. As such, 

Martha is late starting the in-world animated tour. She gets a shortened version compared 

to Mark. We next go to the nutrition activity in-world site, and Martha notices someone is 

standing on her head. Evidently Mark and Martha landed simultaneously at the same 

location, hence, the avatars atop one another. Additionally, it becomes apparent Martha 
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did not stand up from the animated tour ride and her avatar is subsequently in a 

permanent sitting position for the remainder of this session. When landing at the nutrition 

game site and the genetics island, both times we land in knee-deep water. It is unknown 

why this happened and I share that with them. During Session Three with the in-world 

guest speaker, Martha gets lost and the speaker must find her so Martha can follow her. 

Martha notes how she’s “always running into walls.” Then Martha’s laptop becomes 

technically overwhelmed and non-responsive. Martha has to share the headset with Mark 

to ask questions of the guest speaker. After the guest speaker leaves, Martha notes that 

she was “worried” that she might walk into the guest speaker and knock her over when 

they were in-world. Additionally, while not application anxiety, Martha does display 

concern about the content in one of the homework videos. She was “really upset about 

the goat” in the video. The goat had a fracture and the veterinarian response team decided 

the goat was going to the euthanized. Martha was upset by this. “I think he could have 

had his legs set, but that’s just me.” So she disagrees with the medical decision, and 

hence, could this add to any anxiety felt during the SPDI. During the post-SPDI 

interview, Martha says she’s not nervous or anxious, but she caveats that by saying she 

“just knows that it’s not so straightforward.” Martha scores a 21 pre-SPDI and a 12 post-

SPDI, indicating the SPDI increased her application anxiety. Her comments support this 

increase in application anxiety. 

Application self-efficacy. Martha is confident in her abilities to use technology. 

She notes that even though she “would have a learning curve for technology,” it “has 

never stopped [her] before” and she likes technology. However, when asked directly in 



 

279 
 

the pre-SPDI interview if she would feel comfortable using a virtual world, she doesn’t 

answer directly and only says she’d like to learn more about it. After getting her avatar, 

before I realize what she is doing, she is starting a conversation with another avatar who 

she does not know. When we arrive at the nutrition activity in-world site, we have to find 

the starting point. Martha is again out exploring, looking around trying to find something 

she has not seen before. During Session Two, I mention how Second Life was attractive 

in the beginning because non-programmers could program, Martha seemed incredulous, 

“really?” Additionally, during Session Three, Martha reveals some lack of application 

self-efficacy by asking the in-world guest speaker “how long did it take you to become 

facile using this system?” She also asked the guest speaker how she handles faculty and 

students that are not technologically savvy. By the post-SPDI interview, Martha believes 

that with time she could come to feel comfortable with it. Martha scores a 24 pre-SPDI 

and a 22 post-SPDI, indicating a decrease in application self-efficacy. While Martha is 

self-efficacious, I believe the SPDI may have illuminated other perceived deficiencies, 

not just avatar navigation, that could have caused this decrease in her application self-

efficacy. 

Community. Martha has no comments that could be interpreted as directly related 

to community such as communicating, cooperating, and collaborating in a virtual world. 

Martha’s sense of community remains the same pre- and post-SPDI, scoring a 17 both 

times. This score of 17 is however a positive perception, i.e., relative to a neutral 

response. The lack of qualitative data preclude triangulation with the score change.  
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Compatibility. Martha has no comments that could be interpreted as directly 

related to compatibility with her teaching style. Martha’s sense of compatibility remains 

the same pre- and post-SPDI, scoring a 17 both times. This score of 17 is however a 

positive perception, i.e., relative to a neutral response. The lack of qualitative data 

preclude triangulation with the score change. 

Complexity. During Session Three when I prompt Martha and Mark on how they 

felt about the complexity of a virtual world, Mark responds, “yeah, I thought it was really 

complex.” Mark and Martha both agree that it would be complex for both student and 

faculty to use. Martha scores a 17 pre-SPDI and a 14 post-SPDI, indicating an increase in 

complexity perception due to the SPDI. While Martha has limited qualitative data to 

support the increase in score change, I believe Martha’s comment is indicative of an 

increase in complexity. Furthermore, her post-SPDI score is a negative perception, i.e., 

less than neutral.  

Perceived enjoyment. While leaving Session One, Martha said she had fun and 

that “it’s all good.” When I asked why she first explored virtual worlds years ago she said 

because it seemed “entertaining” to her. While at Genome Island, Martha exclaims, 

“there’s all kinds of fun things in here.” During the post-SPDI interview, she says she had 

fun but also that she was “intrigued” by it. While it would be fun for her to use and she’s 

“open to it,” she also listed her caveats that included time, development, learning curve, 

and support. Instead of addressing if students would have fun using a virtual world, 

Martha replies about how not all students like doing online courses and many do it just 

for the “convenience, not because they love it.” Interestingly, we talked about the KUMC 
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Isle success in a diet program based in their virtual world. In this case she said “you 

wouldn’t get all patients to be able to do that [but] it might be a really kind of fun thing to 

do with adolescence, obese adolescence.” Martha’s perceived enjoyment remains the 

same pre- and post-SPDI, scoring an 18 both times. While the SPDI did not give cause to 

increase her perceived enjoyment, she did seem to enjoy using a virtual world as further 

evidenced by a positive post-SPDI score, i.e., relative to a neutral perception. 

Perceived ease of use. Martha does not find using a virtual world, more 

specifically, navigating in a virtual world easy. During Session Two Martha notes that 

“Second Life is that it's not there yet, it's a little clunky… it’s not smooth to use.” In 

Session Three she re-iterates that it’s not easy to use, it’s clunky, and even her 

instructional design daughter felt the “the developers haven’t progressed enough to make 

the movements smooth.” During the post-SPDI interview, Martha says she had trouble 

navigating her avatar whether she used the arrow keys or the point-and-click method. 

“It’s just not so straightforward.” Interestingly, Martha experiences an increase in her 

perceived ease of use. She scores a 12 pre-SPDI and a 16 post-SPDI. However, it should 

be kept in mind that her pre-SPDI scores represent a negative perception, i.e., less than 

neutral, while her overall perception post-SPDI is neutral. Therefore, while she may have 

experienced an increase in perceived ease of use due to the SPDI, she still finds it clunky 

to use.  

Perceived usefulness. Martha sees virtual worlds as useful. Martha joined the 

university Second Life group years ago because she thought it “would be an interesting 

way to teach.” She believes virtual worlds could be useful at all levels in the school of 
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nursing, undergraduate, graduate, and doctoral. She found the activities in the Session 

One homework videos as being useful and “cool.” She liked how one video exemplified 

how using a virtual world as a good way to experience the “chaos that would truly exist” 

in a disaster response scenario and it was “realistic.” Martha also liked the animated tour 

and thought it “was a good way to learn physiology.” She especially liked the Genome 

Island chromosome activity because of the “practical application of it.” She felt it “was 

very well done” even though “it’s not everything.” She re-mentions Genome Island again 

in Session Three by saying it was “a fabulous learning tool.” Post-SPDI, Martha shares 

that “a community setup… would have a lot of applications that would be very useful.” 

She was “intrigued” by the thought of using a virtual world for doing research as was 

done at KUMC Isle. Ultimately, Martha states that she “could see it used in almost every 

course [she] teaches, really.” However, she caveats this with that she believes “the ideal 

match for learning is kind of a hybrid.” While there are many online universities, and 

they are “pretty good, they don’t use any of this stuff… But the perfect pedagogy is a 

combination of online and in seat. Not all online, not all in seat.” Mark agrees with this 

statement. Martha scores a 21 pre-SPDI and a 23 post-SPDI, indicating the SPDI 

increased her perceived usefulness. Her comments support this increase in perceived 

usefulness. 

Behavioral intention to use. During the pre-SDPI, Martha indicates she would use 

a virtual world right now if it was setup for a course that met her needs. During Session 

Three when discussing how to get started with using a virtual world, Martha and Mark 

appear very interested in understanding how to move forward and how to address their 
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perceived obstacles. During the post-SPDI interview, Martha shares that she looked “for 

funding resources.” However, while she “would be open to it,” “it’s the time, the 

development, the learning curve, and everything else” that would be barriers. Martha’s 

data for this variable are questionable. Pre-SPDI she does respond to one item. For the 

second item, Martha experiences no change in behavioral intention. I believe Martha 

would pursue using a virtual world, regardless of her perceived obstacles.  

FacConAd2 Summary. FacConAd2 surveyed participant perceptions across nine 

variables as triangulated above with the qualitative findings. The change in FacConAd2 

total score was considered a quantitative indicator of a participant’s overall change in 

consideration of adopting virtual worlds as a learning environment due to the SPDI. 

Martha scores a 153 pre-SPDI and a 145 post-SPDI (refer to Table 29). Martha 

experiences an overall decrease in her consideration of adopting virtual worlds due to the 

SPDI which may indicate negative subsequent intentions. Furthermore, of the nine 

variables surveyed, Martha experiences a positive increase in perceptions for two 

variables (perceived ease of use and perceived usefulness), no change in four variables 

(community, compatibility, perceived enjoyment, and behavioral intention), and decrease 

in three variables (application anxiety, application self-efficacy, and complexity). While 

there was limited qualitative data to support the FacConAd2 results for two variables 

(community and compatibility), I believe her comments and in-world behaviors support, 

and can explain, the remaining score changes.  

Actual usage. Martha makes no further comments on actual usage other than that 

reported as part of her demographics in the introduction to her case. The SPDI does give 
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her cause to discuss, research, and go in-world outside the SPDI sessions (refer to Table 

28). 

Innovativeness. Martha says her adult children will say that she’s a “dinosaur” 

and consider her a “laggard,” but these were said in the context of when she shares how 

she likes technology, uses it a lot, and likes to learn new things. So I believe she does not 

consider herself a dinosaur or laggard. She also stated she was “one of the first faculty to 

teach online.” She chose to teach online because she “liked the venue” and felt “it’s the 

wave of the future.”  Martha scores the highest score possible, a 50, and ranks in the 97th 

percentile in comparison to faculty virtual world users (refer to Table 27). This seems 

possible given Martha was one of the first to develop an online course at the university. 

Felt needs / problems. During the pre-SPDI interview, Martha shares that she 

currently uses a problem-based learning as an instructional strategy because she finds 

most online courses to be boring relying on techniques such as taking quizzes. 

Additionally, she proceeds to say that in the classroom, “students really don’t like 

lectures. It bores them.” She believes that students “would like to learn by gaming” and 

has also read this. A few years ago she wanted to add animation to her courses but “it just 

didn’t work out.” The animator left the university. Post-SPDI, Martha shares that she 

believes students “would prefer face-to-face” and using a virtual world “may be one way 

to bridge it” in comparison to typical online courses albeit she doesn’t know if this would 

work. Martha “would like something like that [KUMC], but I’d like it to have the clinical 

applications because that’s what the students want to see. They don’t understand… they 

can’t translate all that science into how it is practical for them.” Furthermore, Martha 
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currently uses selected learning activities because “if you just give them the information, 

they don’t learn how to think critically and that’s really important for nurses… that’s why 

the case based scenarios… that’s why simulation labs are important.” So post-SPDI, she 

sees more than just providing engaging animated content but something that addresses 

higher order thinking. But Martha also sees recognizes a competing need, nurses have to 

pass certification requirements. “You’re trying to educate them but your obligation is not 

just to your students. They have to meet certain requirements to be certified and public 

safety is an issue.”   

Personal relevance. Martha shared several topics that would be relevant to her. 

Teaching nurses how to conduct research is important because nurses are required to 

“find the evidence” that supports their nursing actions and it also supports hospitals 

maintaining a “magnet status,” i.e., a good rating. Martha also has her students do poster 

sessions to include critiquing other’s work. Martha also strives for her courses to be 

“practical for them.” While Martha is open to new technology and tries to “keep up with 

current gadgets,” she also requires the technology to serve a purpose or need otherwise 

she will not use the technology. Martha felt the SPDI examples were relevant to the 

courses she taught especially the genetics area because she has personal interest in that 

area. But she also liked the KUMC private site because “it’s a community set up that 

would have a lot of applications that would be very useful. There could be crossover with 

graduate and undergraduate programs. I liked that one a lot.” She differentiated Genome 

Island by referring to it as “a science lab.” Martha “would like something like that, but 

I’d like it to have the clinical applications because that’s what the students want to see. 
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They don’t understand… they can’t translate all that science into how it is practical for 

them.” 

Facilitating conditions. Martha indicates there are no incentives at the university 

to use technology. In terms of using a virtual world, Martha felt cost was a barrier.  After 

Mark noted that the cost for Second Life is “small potatoes,” Martha clarified that it’s not 

just for the software but also for the IT support, maintenance, and design and 

implementation help. This is where “you have to get buy-in from the administration... to 

have a support network to help facilitate the process.” She notes that the university does 

“not have great technical support.” Then there is the problem with faculty buy-in as “you 

can’t even get faculty to use the computer that much.” In terms of pedagogy, it needs to 

align with the learning need as “you don’t need a virtual world to do gaming.” It also 

needs to be “easy and simple to put into a classroom;” the learning curve needs to be 

short. When the KUMC in-world guest speaker told Martha it took about eight hours to 

learn how to use their KUMC Isle virtual world, she was incredulous, “like if you use it 

all the time, of course you would get it.” But what Martha admired most about the guest 

speaker was her “can do attitude” and perhaps that too is a facilitating condition. Martha 

responded in the survey that she saw the biggest advantage to using a virtual world was 

the “ability to interact in a virtual classroom” (pre-SPDI) and “long term advantages for 

course development” (post-SPDI). In terms of the biggest challenge it was “time and 

cost” (pre-SPDI) and “understanding the technology, development, and cost” (post-

SPDI). 
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Relative advantage. During the pre-SPDI interview, Martha shares how she read a 

research article that says medical students were raised on technology and current teaching 

practices rely on a “very old school way except for sim labs.” It further states that 

students want to learn by gaming. While gaming may be an advantage over current 

practices, Martha says you don’t need a virtual world to do that. Martha recognizes that 

the technology in and of itself is not a relative advantage. Based on her visit to Genome 

Island, Martha liked the flexibility of being able to change the content on the fly as 

needed. This was in direct opposition to their simulation lab which does not readily 

support such changes which she noted as such. Martha also liked the idea of using a 

virtual world to “house” all the information from all courses taken by students over the 

years so when it comes time for the students to study for their certification exam, all 

information is collocated. “They can go back and look at it. Blackboard, it's not… 

the same interactive kind of piece. It's very different.” Martha also noted how students 

would like using a virtual world presentation area much better than the wikis they 

currently use.  Mark and Martha both agree that anonymity could be good also especially 

in schools with high international diversity. 

Anecdotal comments. Martha’s anecdotal comments focused on avatars and 

students. To begin, Martha has difficulty creating an avatar name. “This is ridiculous; 

everything I put is already taken. I can’t guarantee that my nephews and nieces are not in 

there.” Then her concerns transition to avatar appearance, those of others and how she 

identifies with her avatar. When she sees a wolf in-world, she says, “there’s a wolf in 

here now. Great… I’m getting away from these wolves.” So she reacts to another avatar’s 
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appearance. When Mark sees Martha’s avatar’s long hair, he questions “where did you 

get that long hair.” Martha notes that she once had that long hair when she was younger. 

During Session Three with the in-world guest speaker, Martha responds to a question that 

I cannot hear by saying, “no I haven’t changed since I started this, but I’m thinking I need 

more business like attire.” 

Martha shares her thoughts on student characteristics that may influence student 

buy-in to using a virtual world. Martha does not believe that students are expecting 

technology in the classroom. “Some don’t like it” and some just “can’t do it.” She also 

believes that “it’s not age related.” She shares how she just finished teaching her 

“baby’s” a course on research. She wanted the students to do an online activity to close 

the semester. The students rebutted and said, “we don’t want to do it.” Martha says, 

“these are kids and they have to learn a lot about technology” because they will be faced 

with technology in the real world such as electronic medical records, and beepers going 

off in the patient’s room. Mark conjectures that there’s a “backlash” on online learning 

because “there has been such a push” to use it. They agree that some type of built-in 

competiveness may help bridge that gap. But Martha brings out that there are possible 

problems with older students participating in online courses. “Don’t forget too, I’m 

talking about the babies, the undergrads but students are not all young. Some of them are 

older students, especially [her emphasis] the graduate students. I can't believe they just 

automatically are thrilled with all this stuff.”  

Suggested SPDI Improvements. Martha believes it “would have been fun to have 

more than two people in those groups.” She explicitly states that she knew Mark “really 
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well” and perhaps she would have liked individuals with perspectives that were 

unfamiliar to her. For example, she thought “it would have been fun to have like a DNP, 

a PhD, [Mark] to sort of round out the groups a little bit more, to hear the different … I 

don’t … I only know these two people myself and [Mark]. I would really like to know 

some ideas from the other. [Dana] is … I’m a teacher and a researcher and everything 

else, [Dana] is really… focuses on education. She’s very good at it. I would have liked to 

have heard her thoughts. That would be the only thing that I would change.” Also at the 

end of Session Two which was dominated by hands-on activities, both Martha and Mark 

comment that they enjoyed the session and marveled at how much content was included.  

Case 2.1 Summary: Consideration of adopting.  While Martha’s change in 

FacConAd2 total score is negative which is interpreted to indicate negative intentions to 

pursue consideration of adopting virtual worlds as a learning environment, I believe 

Martha would pursue using a virtual world. Furthermore, I believe Martha would 

immediately use a virtual world if presented to her that met a need. Additionally, I 

believe she will pursue opportunities to use it. While she may perceive barriers, they will 

not stop her because I perceive her to be an innovator based on her comments regarding 

innovativeness. Additionally, I believe Martha would figure out how to implement it in a 

manner that is compatible with her teaching style and her course needs regardless of 

currently available technical support. 

Case 2.2: Mark. Mark is a 61 year old male university administrator in a position 

of responsibility similar to a university dean. He holds multiple degrees including an 

EdD, RN, and MBA. Before becoming the administrator for distance education, was 
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previously a nursing instructor in the School of Nursing at the same mid-Atlantic 

university. Additionally, he is currently teaching a course on family therapy for the 

School of Nursing for which his favorite learning activity is to conduct an experiential 

group building session. He taught for about six years for the college before transitioning 

to the administrative role. He taught a number of different nursing courses including 

psychiatric, pharmacology, surgery, and emergency care nursing. He has also taught 

healthcare for administrators and leadership for nursing. Mark has technology experience 

with nine of the 13 technologies of which he uses text messaging and Facebook on at 

least a weekly basis. Alternatively, Mark self-identifies as having no programming ability. 

Mark scores high on the Tech Willingness survey resulting in the 83rd percentile in 

comparison to faculty virtual world users. Significant to this study, he indicates that he is 

neutral in terms of seeking new technologies to try. Mark was introduced to virtual 

worlds about six years when “excitement” was “high” for Second Life. He had attended a 

seminar on pedagogical and instructional design advances for nursing. The virtual world 

demonstration “piqued” his interest because it made him think about “applications to 

patient care that you couldn’t [his emphasis] reproduce in any other way, except in 

virtual worlds.” He proceeded to get an avatar, do some research, and watch some 

YouTube videos but he “never really got far;” he “just moved on.” At the post-SPDI 

interview, Mark noted that he thought virtual worlds were dead because they were no 

longer in the news. Mark explicitly states that the only reason why he volunteers for this 

study was to help me complete my dissertation. It should be noted that I knew Mark as an 

administrator for distance education prior to this study. 
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Application anxiety. During the pre-SPDI interview, Mark says he is not anxious 

about using a virtual world. Similar to Martha, there are incidences that could potentially 

cause application anxiety. When Mark first arrives in-world, somehow he ends up “at a 

party.” While I am helping Martha, he indicates he doesn’t know how to get back to 

where he was. Then he says, “I’m on the second party. That’s nice.” I am unsure if he 

thought it was nice or if he was being facetious. Then he states that he’s “transported 

somewhere.” At this point I direct him to our destination site. At the second session, both 

Mark and Martha forget their avatar name and password but Mark figures out his while 

Martha resorts to getting a new avatar. Mark begins the testes animated tour by himself 

while Martha gets her new avatar. He says he doesn’t “really want to watch this.” I share 

that it is not what he might think. Once he gets started he says, “Okay, good. All right, 

I'm fine with this” and later says “it wasn’t creepy.” Later in Session Two, Mark lands 

atop Martha head at the nutrition activity site. Evidently Mark and Martha landed 

simultaneously at the same location, hence, the avatars atop one another. One of them 

moves to correct this. When landing at the nutrition game site and the genetics island, 

both times we land in knee-deep water. It is unknown why this happened and I share that 

with them. For Session Three, Mark cannot find his invite to KUMC Isle. He is befuddled 

by this. He offers to go to his email to get the invite but he does not realize it was sent via 

Second Life and not just sitting in an email in-box someplace. Even though I try to 

explain, a minute or two later he asks: “Did I not bring something I was supposed to?” So 

he is confused by this. While following the guest speaker in-world, Mark later shares that 

he “had a little bit of problem with personal space issues;” he was concerned he might be 
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getting to close to the speaker. He shares that this bothers him for two reasons: (1) if there 

people who have been previously abused, they may be sensitive to personal distances, 

“especially if there are more people there, of not being able to control sometimes, how 

close you’re getting;” and (2) “that angst is something that’s an unnecessary impediment 

to learning… an obstacle or a barrier to the learning experience.” Post-SPDI, Mark says 

he’s not nervous using a virtual world but he “would have to be going to some rooms that 

really interest me for multiple reasons.” He feels this way because “what happened in 

there our first day, and when you get lost, or you end up some place where you think… 

what… am I doing here? There is an added level of threat to where you could end up.” 

Yet later, he explicitly notes that while he “wouldn’t feel comfortable, but [he] wouldn’t 

feel scared.” His remedy is to “practice, practice, practice.” Mark scores a 15 both pre- 

and post-SPDI, indicating the SPDI did not impact his application anxiety. I was 

expecting the SPDI to increase his application anxiety based on his comments and in-

world behaviors. Perhaps there truly was no change but his score of 15 does represent a 

negative perception of application anxiety relative to a neutral perception. So while he 

experienced no change in application anxiety, it remains a negative perception based on 

score.  

Application self-efficacy. Mark is “comfortable with using things that are kind of 

tried and true… that have something evidence-based attached to them” but he would also 

“want to assign enough time to get proficient.” During Session Two, I mention how 

Second Life was attractive in the beginning because non-programmers could program. 

Martha responds somewhat incredulous and Mark follows that up by saying, “maybe not 
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us.” However, Mark is comfortable enough in-world that he explores the restaurants at 

the nutrition activity by himself. But when placed in-world with the guest speaker, he 

immediately offers that he is “not very good at this.” He further adds after the guest 

speaker visit that he “would not feel very competent to help them [students] through 

the process like she [the guest speaker] was. I would be patient, but if you had ten 

students.” At the post-SPDI interview, Mark says he does not feel comfortable using a 

virtual world. Mark scores a 20 pre-SPDI and a 19 post-SPDI, indicating the SPDI 

decreased his application self-efficacy. His comments and in-world behaviors support 

this decrease. 

Community. When asked if any of his learning activities are group work, Mark 

says “yeah sure but I can’t remember for that almost everything you do in nursing is 

group because of clinical.” During Session Two, Mark and Martha use two different 

routes to get to an area. When Mark sees Martha and says, “there you are, okay. Hey.” So 

he has this natural experience of co-presence. Additionally, he was at ease and seemingly 

immersed in his conversation with his conversation with the guest speaker during Session 

Three. Mark makes no other comments that are interpreted as about community. Mark 

scores a 12 pre-SPDI and a 17 post-SPDI, indicating the SPDI increased his perception of 

community. His limited comments and in-world behaviors and experiences support this 

increase.  

Compatibility. During the sessions, Mark makes no comments that are interpreted 

as related to compatibility to his teaching practices but at the post-SPDI interview he does 

indirectly. Mark shares that he does not think that Martha’s teaching style is compatible 
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with such an open learning environment; she desires control of the learning environment. 

But this also potentially speaks to his teaching style as compatible with using a virtual 

world. Mark scores a 12 pre-SPDI and a 13 post-SPDI, indicating the SPDI increased his 

sense of compatibility with using a virtual world as a learning environment. Although 

there is limited qualitative data to triangulate with the score change, I believe that Mark 

experienced an increase in compatibility. 

Complexity. During Session Three, when prompted to discuss virtual worlds in 

terms of complexity, Mark responds: “Yeah I thought it was really complex.” Mark and 

Martha both agree that is would be complex for both student and faculty. Mark scores a 

15 pre-SPDI and a 12 post-SPDI, indicating a decrease in perceived complexity and also 

a negative perception relative to a neutral perception. His comments support his scores 

and change in score. 

Perceived enjoyment. In Session One, Mark says, “it’s kind of fun unless you’re 

there for a task.” During Session Two, Martha shares her vision of how a virtual world 

could be used to house information that is 24/7 available throughout the student’s nursing 

educational program. Mark responds that he “loves it for that idea. It's like having flash 

cards that you could fly to an area and make it more fun.” In the post-SPDI interview, 

Mark shares that he enjoyed himself and he “didn’t expect to.” He thought it could be fun 

“to master in [his] current role and to figure out what to do in courses.” As for students, 

he “thinks they would but… because it hasn’t had much hype lately, … you’d have to be 

extremely clear about what objectives it ties to, right outcomes, and why that versus 

something else.” He thought it “would be kind of fun” to use in group therapy. Also, 
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using a virtual world as a continuous learning environment for students, in lieu of the 

common online discussion boards, would be more memorable and fun. Evidently, my 

handout aide for avatar navigation was not fun; “we need to be a little more fun than 

that.” Mark’s low expectations with regards to enjoying the SPDI are reflected in his 

score as well. Mark scores a 12 pre-SPDI and a 16 post-SPDI, indicating an increase in 

perceived enjoyment. Mark’s comments support this increase in perceived enjoyment. 

Perceived ease of use. Mark does not make any comments about how easy it is (or 

not) to use a virtual world until Session Three. The guest speaker takes Mark and Martha 

to the townhomes.  Mark notes, “thank God there's a ramp.” Later in the session, Mark 

envisions that as technology progresses, “as we become more like the Google glasses and 

hand controls that move, that move you,” then perhaps game controls might make their 

way into virtual worlds “rather than having everything... the arrows and all that stuff.” As 

for now, it is not easy to use. At the post-SPDI interview, while talking about Voice over 

IP within a virtual world, Mark says “that was a little bit clunky in the whole turn the 

speaker on, turn the speaker off. It would be very nice in the next .3, .4, .5 versions… for 

the kind of upgrades that make it more seamless for a user to just slide right in.” Mark 

scores a 16 pre-SPDI and an 11 post-SPDI, indicating a decrease in perceived ease of use. 

Furthermore, Mark diminishes from a neutral perception to a negative perception and it 

underscores his comments.  

Perceived usefulness. Mark finds many useful purposes for a virtual world. As 

noted previously, Mark was introduced to virtual worlds from a seminar he attended. The 

virtual world demonstration “piqued” his interest because it made him think about 
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“applications to patient care that you couldn’t [his emphasis] reproduce in any other way, 

except in virtual worlds.” When we arrive at Virtual Ability Island, our first in-world site 

during Session One, I explain that this site was created for handicapped people as a place 

to communicate with people that they’d like to communicate with. Mark responded, 

“that’s great. That’s really a clever idea. That’s a good use.” Both Mark and Martha agree 

that emergency response is another good use of virtual worlds. While at Genome Island, 

Mark says, “Man, look at all that stuff going on, this is amazing.” When we talk about the 

use of notecards to share information, he notes this is “unbelievable” and adds, “no 

wonder you like this stuff, Sue.” During Session Three, Mark notes that “education, 

health and human services, and IT are always the ones that have the most distance, that 

have the most simulation... all the things this application will be good for.” At the post-

SPDI Mark shares his vision on how he could use a virtual world for his therapy course:  

Having students go into particularly dysfunctional group would be useful or to try 

to recreate a family therapy session and then have them … actually put them all in 

a same virtual room and having them reenact using different models, different 

theorist, how they interact and how they would deal with an identified client. You 

could use one of those robot things as the identified client. An identified client is 

one robot, you’ve got half the class as the rest of the family, but they don’t know 

exactly what the identified client, who is a family member, is going to say. I think 

you got the rest of the class using a theorist to try to manage to try to get at their 

therapeutic outcome. 
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Mark scores an 18 pre-SPDI and a 15 post-SPDI, indicating a decrease in 

perceived usefulness due to the SPDI. Furthermore, Mark’s perceptions change from a 

positive perception of usefulness to a negative perception on usefulness relative to a 

neutral position. I did not expect to see a decrease in perceived usefulness due to the 

SPDI. Perhaps his vision for using a virtual world was not as strong, or perceivably 

doable, that led to a decrease in perceived usefulness even though he saw usefulness for 

others.   

Behavioral intention to use. Pre-SPDI, Mark says he doesn’t know if he would 

choose virtual worlds, especially given “there’s so much coming at you... the things that 

catch my eye now have changed.” He wonders that even if he saw “a reason to use it, but 

would it be the something that [he] would want to assign enough time to get proficient.” 

If given access to a virtual world, he suspects he “would give it a shot for sure… to see 

what [he] was missing… what the students are missing.” The questions and comments 

Mark and Martha make deal with wanting to know how to get started; they appear very 

interested in understanding how to move forward and the obstacles. During the post-

SPDI interview, Mark states, completely unprompted, “I’m more likely to use it now for 

sure.” Mark does not really answer the question if he would use a virtual world but 

instead he provides an example of how he would use it to his advantage. So while he has 

a vision on how to use it, it is unclear if he actually would. Mark scores a 10 pre-SPDI 

and a nine post-SPDI, indicating a decrease in his behavioral intentions due to the SPDI. 

While he states that he is more likely to use a virtual world having experienced the SPDI, 

I believe his decrease in behavioral intentions is representative of his experience. 
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FacConAd2 Summary. FacConAd2 surveyed participant perceptions across nine 

variables as triangulated above with the qualitative findings. The change in FacConAd2 

total score was considered a quantitative indicator of a participant’s overall change in 

consideration of adopting virtual worlds as a learning environment due to the SPDI. Mark 

scores a 130 pre-SPDI and a 127 post-SPDI (refer to Table 29). Mark experiences an 

overall decrease in his consideration of adopting virtual worlds due to the SPDI which 

may indicate negative subsequent intentions. Furthermore, of the nine variables surveyed, 

Mark experiences a positive increase in perceptions for three variables (community, 

compatibility, and perceived enjoyment), no change in one variable (application anxiety), 

and decrease in five variables (application self-efficacy, complexity, perceived ease of 

use, perceived usefulness, and behavioral intention to use). I believe Mark’s comments 

and in-world behaviors support these findings with the exception of a decrease in 

perceived usefulness.  

Actual usage. Mark makes no comments about actual usage during the sessions 

other than that reported as part of his demographics in the introduction to his case. The 

SPDI does give Mark cause to discuss and research virtual worlds after Session One and 

Session Two (refer to Table 28). Additionally, Mark goes in-world of his own accord 

after Session One “just to see if he could get in.” 

Innovativeness. During the pre-SPDI interview, Mark states he’s “comfortable 

with using things that are kind of tried and true… have something evidence based 

attached to them.” According to Rogers (2003), this attitude would likely not be 

considered as an innovator or early adopter of innovations. Mark scores a 37 which 
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corresponds to the 22nd percentile when compared to faculty virtual world user scores on 

the comparable survey (refer to Table 27). Even though he scores high, it was interesting 

to see that Mark was neutral for the item I explicitly seek new technologies to try. This 

further supports the notion that Mark is likely not an innovator. 

Felt needs/problems. Pre-SPDI, Mark states he wished he could be “able to go 

more go more deeply into certain areas, and being able to make sure people were 

proficient in all areas… being creative helps, cuts out boredom, and it helps keep people 

engaged.” But he recognizes that “you have so much content… people tend to layer on 

content as regulations change and certifications but they don’t take anything out. So after 

awhile you just have an unruly program.” During the sessions, Mark does not share any 

problems that he currently has. This may be a reflection that his main function is 

currently as an administrator, not an educator. In response to the post-SPDI question, 

what could you use a virtual world to do something you could not do before? Mark 

immediately replies “yeah, making a client hideous or really overweight and making that 

avatar into a patient, a person’s avatar so they have to experience” those same feelings. 

Mark is interested in leveraging the visual affordances to evoke emotional responses. 

Personal relevance. During the pre-SPDI interview, Mark reminisces about a 

course dealing with an emergency room. Mark says, “that was a clinical, and that was 

students who would be following patients in the emergency room as they were coming in. 

It was more observational because they really couldn’t, they weren’t really allowed to do 

too much.” As he ponders this, it dawns on him, “you know you could do that in an 

avatar kind of situation.” He further talks about how students need to practice do things 
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such as hooking up an IV bag and dosing patients. Doing these types of activities is 

important according to Mark “because you’re combining cognitive and psychomotor, and 

those don’t go well together at the same time. So people have to be able to demonstrate, 

not just tell you.” During the sessions, Mark does not share any teaching situations that 

would be personally relevant to him. At the post-SPDI interview, Marks says he was 

“pleased with that last session especially because having a guide and having her say the 

things like tolerating ambiguity, building tolerance to frustration and ambiguity, is really 

almost as important to me. I hadn’t called it that, as critical thinking.” Also, Mark felt the 

SPDI examples were “absolutely” relevant to his type of courses “because they reinforce 

either like, competency-based practice skills… or they created an experience that you 

could not have any other way.”  

Facilitating conditions. During the pre-SPDI interview, Mark shares several 

facilitating conditions based on his past experience. What stopped Mark from using a 

virtual world previously was “at the time it was technology I think. That was one thing,” 

which I interpreted to mean the technology was not ready for implementation. The other 

deterrent “was the kind of persistence that [he] felt was needed… It was almost like a 

time management issue.” He would want “to assign enough time to get proficient… to 

understand the application piece” before he used it. Additionally, it’s “more time efficient 

to use tools that were just really easily available, like built into a platform, or things that 

[he] knew [he] had mastery of.” Also, “if everybody was doing it together, [he thought] 

that the more faculty see themselves as co-owners, the more likely they are to be okay 

with the fact that nobody knows the tech, nobody’s good at the technology.” Mark notes 
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that the university offers a stipend to the unit when a faculty member creates an online 

course. In his distance education role, he has found that as they have “had more and more 

courses being produced, it’s usually the instructional designer who will point them [the 

faculty] towards the instructional materials that are the most likely to be… the right 

technology… so if the instructional designers are comfortable with, have used avatars, 

understand the value of Second Life, then you may see it popping up more.” He 

personally would want an instructional designer that “knew how to translate” the 

technology into a course. He would also “want a discipline specific application, and 

maybe see that, and make sure there was ease of use and all that.”  

Mark also saw the need to have university buy-in and saw this as a barrier. He 

posed a question to the guest speaker, “if your university had not been on it in 2005, 

would you think you'd be able to sell a university now on using Second Life, because it 

was so hot in 2005 when it first came out; it was in the chronicle. They had all 

the conference speakers. It was a new thing.” Mark indicated that was the time to build it 

into the annual budget because “there's a culture that once you build it into a line item, 

for Second Life, that carries over to the next year for a state institution, unless, there's 

some big reason to cut it, if you have a group of users, it just keeps following you.” When 

Martha says the university does “not have great technical support,” Mark agrees, “I 

know.” Mark also felt you need to have a “core group” that might include leveraging 

students such instructional design students as well as “gaming students” as resources. 

This group also needs to include a “champion.” While Martha laments that faculty don’t 



 

302 
 

even use Blackboard, Mark notes that it’s a persistence problem more prevalent than in 

faculty; “students will persist if they know it’s part of their grade.”  

At the post-SPDI interview, Mark shares that because “it hasn’t had much hype 

lately,” he felt “you’d have to be extremely clear about what objectives it ties to, right 

outcomes, and why that versus something else” in order to justify its use with students. 

He would need “practice, practice, practice” to become comfortable with it. Additionally, 

“it almost needs to be like a plug-in … or it needs to be an enabler to something that’s 

required.” Furthermore, if he “really wanted to use it effectively, it would have to be over 

a sequence of courses. They get introduced and trained early on like in a nursing curve 

that is integrated throughout the curriculum.” Lastly, Mark notes you need to have the 

“right equipment, making sure [his] computer was setup correctly. It would be nice if 

there is a virtual world orientation that had you practice the buttons;” and that was not 

“boring.” 

Relative advantage. Mark responded in the Personal Data Questionnaire that he 

saw the biggest advantage to using a virtual world was the ability “to provide experiences 

that cannot be provided using other technologies” (pre-SPDI) and “frustration tolerance” 

(post-SPDI). In terms of the biggest challenge it was “time” (pre-SPDI) and “novice to 

expert” (post-SPDI). When I note that another participant had made the same comment in 

that the student builds skills along the way through various courses that culminate 

potentially at the end with an actual scenario based activity.  Mark responds, “excellent 

and a presentation; novice-to-expert is one of the nursing models.” Mark also saw 

advantages of “space, time, controlling my look.” The control of appearance is important 
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as he shares his vision whereby a real-life “350-pound student” gets to “go into a 

boardroom… sit down at the table and feel equal, [as this] is extremely important in 

building confidence. You may be the best person there for the job but if you have to do it 

in person, that’s really significant.” Mark and Martha agree that anonymity could be 

good. Mark notes that “as we become more competency-based… and using multiple 

senses and you’re not necessarily setup failure or success.” Yet when you pull 

“something off the shelf,”… in every other type of exercise people do in 2D, they can 

lose.” His point was that it should not be game as much as a learning experience: 

It kind of gets us back to the persistence piece. My measure of success is to be 

able to finish it, whatever the tool or whatever the…  is to be able to just finish it. 

For a lot of students honest to God that’s all they care about. So the learning that 

they may do will be to pass. You may start out with this idea of just finishing the 

3D experience but you are tricked, if you will, into more than that…Something 

happens because you are trying to coordinate how you think with psychomotor …  

Even if you just finish, you still have a change that will not occur otherwise. 

Additionally, Mark notes a relative advantage for distance learning courses: 

What I’m thinking is… instead of discussion boards in between, instead of all 

kind of junk that we pretend like we have to do to keep people working, keep 

them engaged so they get smarter… [but] the real purpose in my mind in filling 

an empty space between big meetings isn’t just a meet contact hour requirements, 

it’s to not have to start all over, [it’s] the continuity. 
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Anecdotal comments. Mark’s anecdotal comments are about avatars and the 

technology. Mark notes that of the available avatars to use, “none of them are ugly.” 

Mark does not make comments of his own avatar selection but is curious about Martha’s 

and my avatar selection. When Mark had to use my avatar, he notes that I have a female 

avatar wearing a business outfit, and says, “just checking.” I assumed he was checking to 

see what I had selected as an avatar and how I represented myself. The first time our 

avatars are collocated, Mark notes he has red hair but asks Martha “when did you get all 

that hair?” Mark also comments that as an instructor, Mark would want students “to keep 

their look after they decide the look because… it’s important to be able to recognize 

[them].” When Martha is having difficulty finding an available avatar name, Mark 

suggests using her email address as that is what he chose. 

In terms of the technology, Mark found Second Life to be “much nicer than 

[he] expected. Since the first time [he] used it and now, there have been so many changes 

and improvements.” He also implied that virtual worlds will to migrate to handheld 

devices. We have 160 countries represented at [the university]. My thought was, 

the countries that don’t have good infrastructure technology wise have handhelds. 

In the next several years, I would think about, what can you do on a handheld? It won't be 

a handheld like this, it'll be something that’s 5 to 7 inches.” 

Suggested SPDI Improvements. First of all, orientation needs to be more fun and 

the handout aid was off-putting, “I love that you spent all that time and money to print 

this out but I’m like, okay whatever.” Mark also suggested adding bookmarks which in 

Second Life would correlate to landmarks. Although we did do this once, it was not done 
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for all sites we visited. He also implied that having the participants download the viewer 

to their own computers might be good because then they would see it and think, “oh yeah 

there it is. Let me go and sign in.” Session Two with focused on hands-on activities by 

visiting three in-world sites. Mark said I covered a lot of material and that he was “going 

to learn something whether [he] want to or not.” Mark provided many more suggestions 

in a single, lengthy response that I have decided to include verbatim sharing his exact 

sentiments: 

I might reverse the order of some things. I might have the guided tour first or 

maybe a short, just trying to make your avatar work, and then we're going to land at this 

place because I think the earlier you have a guided tour, the more confidence you have. 

Or I would have if you can just get to that seat and take me through something like a ride. 

Anything that is a ride is easy. You did that fairly early on. I think we are close. I think 

you are close to the right sequencing but I think the more engaged I was with somebody 

in virtual world who was reassuring me, not just you reassuring, which is really 

powerful... But there is somebody that uses it, has applied it, so all of a sudden I’ve got a 

framework. I’m thinking about ways I could use it that they’re showing me a real world 

applications within my field. Then you can branch up from that and … I think you could 

chunk it better. You could have a little less … include a little bit of lecture all along but 

scaffold it. As you are getting towards the end, then you are going to hear about 

dissertation or about whatever, you don’t need to get all that once, because in a little bit if 

you think about it, it's little bit like a sales person. You’re giving the sales pitch before 

they get to use the product. You are in a test drive earlier. You want them to fall in love 
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with the color. You want them to have fun with the clothes. Let’s just spend 30 minutes 

on your avatar. Let’s really figure out how to get it looking or why would you chose that 

because the more … I think she [the guest speaker] made this point, the more I’m 

engaged with my avatar as me, the more likely I’m to want to go back and mess with it. 

So that might be a good way and then from that you can start, do a lesson, use that… like 

do something pre- and post- with the boring part in the middle, like a sandwich. 

Case 2.2 Summary: Consideration of adopting. Mark’s change in total score for 

the FacConAd2 survey is negative which is interpreted to indicate that he would likely 

not pursue a virtual world. Furthermore, he experiences a decrease in five variables, 

albeit I disagree with the change in score for one variable. While I do believe Mark when 

he says he would be willing to try a virtual world if given one, he will likely not pursue 

adopting a virtual world.  

Case 2.3: Andrea. Andrea is a 48 year old female nursing instructor in the School 

of Nursing, College of Health and Human Services at a mid-Atlantic university. She 

started teaching part-time in 2003 at this university and became full-time in 2006. She 

commonly teaches pathophysiology, pharmacology, and health assessment which is an 

online course but she has “taught pretty much everything undergraduate.” She also 

teaches the preceptorship which is like an apprentice shadowing of a nurse that includes 

acting as a beginning registered nurse. Her role is to ensure the students function at a 

specified level of competence. Andrea has been a nurse for 22 years. When I note that 

nursing faculty teach a breadth of courses, she believes management designed it this way 

so courses have multiple instructors that can teach in any one semester. Additionally, 
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Andrea is responsible for promoting and coordinating the use of simulation technology as 

well as coordinating the nursing skills laboratory. Andrea describes herself as “a very 

visual and kinesthetic learner;” while reading is not an obstacle, she “has to visualize it.” 

Andrea has never had an avatar, played 3D avatar-based games, or gone in-world. 

Although Andrea has used seven of the 13 technologies queried, she only uses them 

rarely or monthly. Andrea has no programming ability except for weak HTML skills and 

acceptable Java skills. She ranks in the 16th percentile in comparison to faculty virtual 

world users according to the Tech Willingness survey. She volunteers to participate in 

this study because she is the coordinator of the simulation lab. Her favorite activity is to 

use SimChart, a software program that allows students to electronically document patient 

conditions. This program can also be used in the clinical environment, which promotes a 

realistic documentation experience. Andrea does not take the FacConAd2 survey post-

SPDI. 

Application anxiety. Andrea states pre-SPDI that she is not anxious; “it’s just 

something that you know, if this is a new product or new program, and I see some benefit 

in it, then I just want to, let’s get to it.” When we first land in Second Life during Session 

One, she has trouble maneuvering her avatar and so we teleport immediately to Virtual 

Ability Island. Andrea does not say anything but it may be important to note that there 

are a number of these types of small issues that could potentially alienate or create 

anxiety unbeknownst to me. For example, during Session Two, Andrea types in the 

animated tour island location. Her avatar appears but the site looks different. Something 

happens that causes Andrea to say, “wow, what happened?” I tell her we may have to fly 
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around to see where we landed. Then her avatar disappears and lands in the place I 

expected her to initially land. I tell her I have never seen that happen before. She notes 

that “yeah we were here but the brick wasn’t there,” so she is adept at interpreting her 3D 

surroundings. We leave the tour site for the nutrition activity site. However, when we get 

there Andrea notices that her avatar is still sitting and will not stand. I explain I have had 

that happen before and direct her to return to the tour site so she can stand there. The 

problem has to do with how the tour was programmed; you must stand up before leaving 

the site or you remain sitting. While at the nutrition activity site, a message pops up 

saying the region will restart in five minutes. I share that I have never had that happen 

before. So we hurry to finish and move to the genetics site. When teleporting from the 

Genome Island home spot to another area on Genome Island, Andrea’s avatar lands and 

falls down. Andrea says, “Whoa vicious.” When we arrive at KUMC Isle, we learn how 

to operate the elevator. We discovered through trial and error that only one avatar at-a-

time can be moved in the elevator. For the first time, I clearly hear a moment of anxiety 

from Andrea. When it was time to leave the health center and to visit another area of the 

island, Andrea says, “wait a minute, don’t leave me.” But for all these experiences and 

the one outward expression of anxiety, Andrea is not afraid to maneuver her avatar or 

explore in-world sites. As noted under application self-efficacy, she explores KUMC Isle 

of her own accord. During the post-SPDI interview, Andrea confirms that she was not 

nervous or anxious, “not nervous, no… I think that tutorial needs to be there.  It doesn’t 

push me away if that’s what you’re asking.” Andrea scores a 14 pre-SPDI which is a 

negative perception relative to a neutral perception. Recognizing Andrea uses a response 
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set, one of her three discordant selections is for application anxiety. Perhaps application 

anxiety as measured by this item resonated more strongly with her in consideration of 

adopting a virtual world as a learning environment. I don’t believe the SPDI would have 

increased application anxiety. 

Application self-efficacy. During the pre-SPDI, Andrea says she “pretty much” 

feels comfortable using technology and “probably much more than [her] peers.” She 

notes that “there’s still some faculty who have to be pushed to use even some of the 

programs in the university… I think that that’s more of the older faculty. Some of the 

younger faculty are much more willing to learn and that’s completely natural.” When 

asked if she would feel comfortable using a virtual world, she says “that would depend on 

the amount of instruction that I would have to receive.” She says she needs someone 

“sitting there talking [her] through” so she could take “notes.” In Session One, Andrea 

makes two comments that lead me to believe she is comfortable with the software 

because she appears to understand what is happening with her avatar. While I’m 

explaining how to navigate her avatar, she calmly says: “I’m up in the air, so I just need 

to go down.” Later she notes her avatar “is flying” but she did not do it as she was trying 

to make her sit.  She surmises a realistic reason; “it might have been a spot where she 

couldn’t sit.” In Session Three, Andrea enters two townhomes at KUMC Isle on her own 

accord; she is leading the way. She explores the homes, making comments and asking 

questions. Post-SPDI, I ask Andrea if she would you feel comfortable using a virtual 

world, to which she responds, “yes, again, with the appropriate guidance and tutorial.  

What can I do with this, what are the possibilities?” Andrea scores an 18 pre-SPDI. 
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Again, Recognizing Andrea uses a response set, one of her three discordant selections is 

for application self-efficacy. Perhaps application self-efficacy as measured by this item 

resonated more strongly with her in consideration of adopting a virtual world as a 

learning environment. I don’t believe the SPDI would have decreased her application 

self-efficacy based on her comments and in-world behaviors.  

Community. In the pre-SPDI interview, Andrea says that she will pair the students 

up “or they pair themselves up” since they have what she called a lab partner or practice 

partner. Basically, someone “they can meet on their own time and practice.” Andrea 

believes group work is important to current students. “Knowing about the generation that 

we are teaching now, this generation, they like to do things in groups. They learn better in 

groups,… you see less of that one-to-one person. It's usually a group of kids, a group of 

students. Yeah, they function in groups now, and this gives them that advantage. They're 

not alone.” But she also notes that “in reality in my world, in our world, there's very little 

that we as nurses do alone;” so group work is important. Andrea scores a 12 pre-SPDI 

using her standard response set of neutral for all items. The limited qualitative data 

preclude evaluating if the SPDI would have improved her perception of community.  

Compatibility. Andrea strives to use technology that is compatible with not just 

her teaching style but is also compatible, or rather perhaps, mimics the real world. 

Andrea pursued a particular health assessment simulation software package because “it 

mimics or parallels patient care” in the real world, and hence, provides a realistic learning 

and practice environment. While discussing the nursing video during Session Two, 

Andrea asks about whose view we see on screen in the video because from her 
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experience with her existing technology solutions, “in one program [she is] strictly the 

patient so [she is] operating as though [she was] the patient whereas in SimChart, [she is] 

the instructor so, there’s two completely different entities there.” It seems Andrea is 

assessing virtual worlds in terms of compatibility with her teaching and with the real 

world. She confirms this in Session Three when I ask if virtual worlds could be 

compatible with how she teaches, she said, “Well, I could see some parallel there, yeah. I 

could. Again, it still has to be relevant in order for it to be parallel … you know, create a 

parallel for that exactly.” “The KUMC Island, I liked the posters, the information that 

you can post on the posters.  For instance, I teach 334, which is like a nursing professions 

course, and I think that that would be really nice there, or maybe even in a community 

health course or something; there’s possibilities. Again, I would have to know to what 

extent I could go.  What can we do on this island?” But not only is a virtual world 

compatible with her teaching style, but also with her beliefs about student learning. She 

notes in Session Three that student learning is enhanced “if you do it, it will stick with 

you, versus just reading about it and whatever.” Andrea scores a 12 pre-SPDI using her 

standard response set of neutral for all items. I believe the SPDI would have increased 

her perception of compatibility with her teaching style based on her comments and when 

comparing her current use of 3D avatar-based single-user simulations with the 

affordances of a virtual world. 

Complexity. It isn’t until Session Three that Andrea makes a comment about the 

complexity of a virtual world. When asked if Andrea thought using a virtual world is 

complex, she said that “as an instructor, it goes back to the comment I made earlier about, 
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it is a little complex, but with guidance and some tutoring, so to speak, and then to have 

the accessibility to an IT person who can give you some instruction that would be used 

essential. If you have those pieces, instead of placing them, it's easy to get to those folk 

than … yeah, it should be okay.” Andrea believes that the right support “would minimize 

that complexity.” She does not make any comments relevant to complexity during the 

post-SPDI interview. Andrea scores a 19 pre-SPDI. Recognizing Andrea uses a response 

set, one of her three discordant responses is for complexity. Perhaps complexity as 

measured by this item resonated more strongly with her in consideration of adopting a 

virtual world as a learning environment. While it is possible that the SPDI could have 

increased her perception of complexity, I believe she anticipates that in the early stages of 

using a new technology, perceptions of complexity would not be uncommon.  

Perceived enjoyment. During Session Three, when Andrea sees all the quizzes in 

the KUMC townhome, she chuckles; she likes the questions that are being posed as she 

explored. I believe she truly enjoyed this area of KUMC and I think it was fun for her. 

During the post-SPDI interview, Andrea agreed the sessions were fun. She stated with 

confidence that, yes, it would be fun to use a virtual world in her course but “with some 

ifs and buts.” She continued to say, “definitely, because this is my first exposure to this, 

to this extent, some programs have a little bit of virtuality, I guess you could say, to it, but 

not to this extent.  I think the success [her emphasis] of it in a class is only as good as the 

orientation of the students. So if the students don’t get the appropriate amount of 

instruction, it could be a disaster.” She felt students would have fun, “but again, some 

students, of course, this generation is more tech savvy.  But I think there’s a fair amount 
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of students that have not had exposure to a virtual world.” Andrea scores a 12 pre-SPDI 

using her standard response set of neutral for all items. I believe the SPDI increased 

Andrea’s perceived enjoyment based on her comments and her in-world behaviors. 

Perceived ease of use. Andrea makes not comments about perceived ease of use 

in the pre-SPDI interview or during Session One. During Session Two when I asked 

about her perceptions of the animated tour, she liked “the fact that you can go and you sit, 

you click on sit and she sits. That to me is a little easier and it does, it kind of does its 

own thing because you don’t have to take her there [her emphasis] and make her sit.” 

While at the nutrition site, Andrea is completing the activity. I lose track of what she has 

selected and am surprised that she is selecting her second meal. I ask about this, and 

Andrea promptly without hesitation explains what she had selected and how she 

completed the first meal. Andrea had no problems following the logic of this activity and 

completing the activity. We finish the intended three activities. Andrea has no real 

difficulties maneuvering her avatar which results with about ten minutes of extra time. I 

offer to take her to Schizophrenia Island. However, in Session Three Andrea notes a 

problem. Andrea is using the camera controls to look around inside the KUMC Isle 

patient center. In using the controls, you can see through walls if local programming 

allows it which KUMC allowed in this particular area. For Andrea, it makes it difficult 

for her to track her location. At one point, she notes, “Where am I? You know, it throws 

me off when I go through the walls.” I share that that problem can be fixed through 

programming. When asked if it takes little effort to learn how to use a virtual world, she 

said, “Uh-huh [negative]. It takes quite a bit. Again, I think it's generational. If I were 
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maybe 20 years younger, I probably would say yes, it is easy to use. I'm generally the 

younger of my coworkers, and for them to use something like this, I don’t know.” When 

asked about ease of use during the post-SPDI, Andrea says, “it easy to use once I had 

those forms next to me to tell me how to move.” Andrea scores a 16 pre-SPDI using her 

standard response set of neutral for all items. I believe that Andrea likely experienced a 

decrease in perceived ease of use based on her comments even though her in-world 

behaviors might indicate she found it easy to navigate and understand what was 

happening in-world.  

Perceived usefulness. During the pre-SPDI interview, Andrea indicates she needs 

to see the software in order to evaluate its usefulness. “I have to actually look at it and 

think about its application. You know where can we put this? Can we use this? How 

would this benefit the student without causing added stress?” She re-iterates this in the 

first SPDI session. Based on the videos, Andrea says a virtual world could be useful but 

she “still would have to play with it, know its possibilities, its potentiality, all of that.” 

During Session Two after the animated tour, Andrea says she “sees something like that as 

usable with patho physiology… actually maybe not patho so much as anatomy or 

physiology.” While at the KUMC slide presentation area, I explain how it works and 

Andrea offers, unprompted, “that’s pretty cool.” She uses this comment, cool, while she’s 

touring one of the KUMC townhomes. When I ask what she thought of KUMC Isle, she 

says, “I think the applicability of this is… almost endless, but it's a lot of technological 

maneuvering, not physically, but just to get your mind set into how this … how it works, 

and functions.” “I mean, the applicability is … it really is, it's just endless, and I do see 
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the value in that.” Although Andrea believes that a virtual world could enhance instructor 

performance and student outcomes, she also says that “it has to be used carefully, and 

appropriately.” During the post-SPDI interview, she re-iterates what she feels is useful 

but takes it one step further. She is “sure there are other areas that we could explore.  I 

don’t know how I would use it within the course, whether I would use it as a teaching 

strategy or give it as an assignment to the students.  I guess it could be a little bit of both.” 

While talking about the operating room patient from one of the videos, she says, “I think 

something like that [her emphasis] would definitely … we could use it for health 

assessment, we could use it for even fundamentals, performing a skill or something.  That 

I see.” Andrea scores a 16 pre-SPDI using her standard response set of neutral for all 

items. I believe the SPDI increased Andrea’s perception of usefulness. 

Behavioral intention to use. Pre-SPDI, Andrea notes that if a virtual world existed 

for her to use, it would depend “if it was a virtual world that was aimed at health 

assessment, yes, if it’s including a whole bunch of other things no.” During Session 

Three, she indicates the SPDI has improved her behavioral intention to use a virtual 

world. “Had I not worked with you on this, I would not have entertained it. I knew [her 

emphasis] about it, but I just would not have entertained it.” During the post-SPDI 

interview, if she was given access to a virtual world with her barriers removed, she would 

use it “because now I would have set it up specifically for a particular course, so I would 

have to use it. [laughs]” Andrea scores an eight pre-SPDI using her standard response set 

of neutral for both items. I believe the SPDI increased Andrea’s behavioral intention to 
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use a virtual world albeit she has caveats before she would actually use a virtual world as 

a learning environment. 

FacConAd2 Summary. FacConAd2 surveyed participant perceptions across nine 

variables as triangulated above with the qualitative findings. The change in FacConAd2 

total score was considered a quantitative indicator of a participant’s overall change in 

consideration of adopting virtual worlds as a learning environment due to the SPDI. 

Andrea does not take the survey post-SPDI. Andrea scores a 127 pre-SPDI (refer to Table 

29). I assessed the impact of the SPDI on Andrea according to the nine variables based on 

her comments and in-world behaviors. I believe the SPDI increased her perceptions 

across four variables: compatibility, perceived enjoyment, perceived usefulness, and 

behavioral intention to use. Alternatively, the SPDI decreased her perceived ease of use 

and increased her perception of complexity, both negative perceptions. I do not believe 

the SPDI increased her perceived application anxiety and application self-efficacy since I 

perceive her as self-efficacious towards technology in general with low anxiety that was 

further supported by her past experience with 3D avatar-based simulations. However, it is 

difficult to assess with confidence. The effect of the SPDI on community is unknown 

given the lack of qualitative data.  

Actual usage. While Andrea reports that she does not have an avatar (refer to 

Table 24), she does say that she has had minimal experience with virtual worlds. 

However, what she in fact has interfaced with are two different 3D based simulation 

activities intended for single student interactivity, not an open-ended avatar-based 
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learning environment accommodating multiple simultaneous avatars. The SPDI does give 

her cause to research about virtual worlds after Session Two (refer to Table 28). 

Innovativeness. Andrea makes no comments regarding her innovativeness but her 

overt actions to pursue a technology solution such as her adoption on the health 

assessment 3D avatar-based single-user simulation software may indicate openness to 

technology, but note that it was filled a felt need which may be a strong motivator for 

Andrea. Andrea scores a 35 on the Tech Willingness which corresponds to the 72nd 

percentile in comparison to faculty virtual world users. 

Felt needs/problems. When asked directly what she wishes she could do but 

currently can’t during the pre-SPDI interview, Andrea immediately recognizes that her 

need “probably falls right into [my] lap.” She wishes there was a way in her “patho 

course” where if she was teaching about a certain process: 

I could have some sort of program that would show me a patient with that 

particular problem, and as I’m going through and talking about maybe side effects 

or the actual patho of that disease process, that program would actually show on 

the inside what is actually happening and how it affects other body systems. 

Andrea provides another example but for her “pharmo course.” In this case, she 

would allow students to administer medication and “when it wasn’t right to give a med, it 

would act accordingly. It would give… negative feedback so if the students could say oh 

I’m never doing that.” One of the instructional goals “would be to see if what would 

happen if the assessment wasn’t done or done completely.” But interestingly she notes 

that this “would not necessarily be a program for students” because “students don’t need 
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everything.” This would be a program for faculty.” She sees it as a “teaching tool,” an 

“electronic simulation” that faculty could use in class as a means to jointly watch and 

conduct an assessment as a classroom activity.  

While not specifically stated as a felt need or a problem, Andrea makes three 

comments that allude to improving student outcomes which may very well be a felt need. 

First, Andrea indicates that being “able to do it over and over again” is important to 

student learning. Second, she notes that the current “generation, they like to do things in 

groups,” and hence she likes “the social part of it” that affords group activities. Lastly, 

Andrea said she liked the animated tour ride because “sometimes those types of things 

help students to understand a little bit better in how things work.” 

Personal relevance. During the pre-SPDI interview, Andrea discusses her health 

assessment simulation software that mimics patient care and is used throughout the 

semester. However, as a follow-up to the program, the students meet face-to-face 

intermittently to practice on each other and then for a “final demonstration of the head to 

toe assessment.” So the program is used to augment the classroom; it is not a standalone 

learning environment. This use of software as augmenting the classroom aligns with how 

she would use some software only as an in-class activity (refer back to her felt 

needs/problems).  

The examples provided through the SPDI, the animated tour, the nutrition 

activity, and KUMC Isle were relevant to her. “I started saying okay, this would probably 

work with this course, this will probably work with that course. It just depends on which 

island.” But the use of a virtual world did truly evolve across the SPDI sessions into 
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something personally relevant to her teaching and context as she noted in the post-SPDI 

interview. 

I’m a little goal driven, goal oriented, so my expectation of the program and what 

it actually gave me were different.  I had no idea of what, other than you gave me some 

things, but until I actually saw it and then a little bell went off.  Almost like okay, I see 

where we’re going with this.  I really had no concept of how this was going to enhance 

learning, but then once I got into it, and each session, it was like okay, I see now.  I got it.  

For me, for you to just talk to me, but give me something in writing, I can read it, I can 

listen.  But then once I started doing it, it’s like okay, I see where this is going. 

Facilitating conditions. During the pre-SDPI interview, Andrea shares several 

facilitating conditions. First, “it has to be cost effective with these students. It must 

something “they can pick up fairly quickly, easily… it cannot be something that’s going 

stress them out… it has to be completely applicable and it has to be user friendly.” 

Secondly, “the technology has to be appropriate for the course.” Third, the software 

program, i.e., the technology can’t have “too many little caveats” that make it a 

“hindrance” to use. During the SPDI sessions, Andrea again expresses that the learning 

strategy and in this case, the technology, must align with the pedagogical need. While I 

share my opinion that geometry should be done in 3D, not 2D, Andrea agrees that “it 

does in order to really drive that point home.”  A potential caveat for Andrea may be the 

avatar movement. “It was a little … the only word I can think of to explain it was… 

what’s the word in music, staccato? It’s sort of, you know, it’s not fluid it’s sort of …[I 

interject: jumpy]. Yeah.” Another caveat may be a cluttered screen. As we discuss the 
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video where the instructor acts as the patient by controlling vital signs and other 

monitors, Andrea notes, “you’ve got all these other windows that open. I understand what 

they were trying to do but it was like I’m trying to look here, see what’s going on, in the 

room and then looking at the drop down. It was just too much.” Additionally, the 

feedback mechanism would need improvement. “There ought to be another way for the 

instructors to review what the students are doing. They were saying that once the student 

finished, or whatever, they would get an email about, a transcript basically. It seems that 

going back and forth, it can get a little cumbersome after a while.” Andrea would also 

need guidance. While Facebook is “pretty user friendly,” she would need guidance, really 

“a course” to be able to “understand it and be able to do what [she] wanted to do, and 

then to be able to teach it.” In terms of students, “they would need orientation probably 

from someone other than the instructor. Someone who is with the company, or involved 

in the designing, whatever, to get everybody that equal starting ground, and then allow 

them, maybe as part of the course, to get in there and give them just this … like an 

orientation. Go to this, and you need to locate these, or gather these note cards, or 

whatever, that kind of thing.” Students would also need a rubric because she has found 

within her own use of a simulation, it allows the student to do things in their own way, 

depending upon what we have set up with them on their island. You may have it, an 

algorithm or something set up this way, to reach this point, but if the student doesn’t go 

this way, they go that way, are they incorrect?” Another student issue is that “there are 

still people out there with no access.” 
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When asked specifically about barriers, Andrea’s first comment was faculty buy-

in, age, and overabundance of technology. “We don’t want to burden them with learning 

all of this technology and taking the focus away from learning the content. I think you 

have to look at what you already have and see: is this something that’s going to … is it 

really going to improve the outcomes, or is it just going to …? In other words, we don’t 

want to use something like this, just to say that we are using it. I think that an 

overabundance of the technology can be just as much of a hindrance as no technology at 

all.” 

During the post-SPDI interview, when asked to enumerate barriers, Andrea’s 

response focuses on costs, guidance, accessibility, outcomes, and rubrics. She provides 

multiple questions surrounding these topics: 

First of all, well, being that this is a state institution, we always are concerned 

with costs.  What would it cost?  What would it cost the university? What would 

it cost the student?  So that’s number one. Number two would be the orientation 

or the tutorial or the guidance.  Who would do that?  Would that be someone from 

that particular company?  Will they be someone from IT?  Whatever, and how 

would we convey that information to the student?  Is someone going to come and 

actually orient them, or is it going to all be done via the Internet? The other thing 

would be support.  A student has a question or they cancel or do something.  

Someone would have to be there to… [the IT technical support]. And how easy, 

how accessible are they?  Those would be probably the main barriers.  Then from 

a curriculum standpoint, what will that program yield tangibly [her emphasis]?  
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What information would I be able to see with regards to this group of students and 

their performance?  Would it provide something for me to evaluate how well 

they’re doing?  In other words, we don’t just want them to get in there and just 

play around.  We would have to attach some, a grade percentage to that, and then 

that printout or that outcome or whatever would have to help us assess.” 

Lastly, Andrea notes that any decision to adopt technology is likely not a singular 

decision. For example, one course she teaches has two sections, meaning another 

instructor has the other section. “If [she] were to take on something, some sort of 

technology or something, [she] would have to … we would have to talk about it and 

coordinate, collaborate, and all of that.” Additionally, when money is involved, she has to 

take her selected technology “to those who could make that overriding decision and say 

yes.” after a positive answer, it is implemented via a pilot, before being adopted at a 

larger scale, i.e., for more courses.  

Relative advantage. Pre-SPDI, Andrea shares that a 3D avatar-based simulation 

could provide an opportunity for students to see the outcome of their diagnosis and 

medical action and also provide an experience-based learning environment. “What I 

would like to have and what I would like to see because the times that I’m teaching it, 

and I see these deer in the headlights look because, you know, they, we know because 

we’ve been there. But they’ve not been there so they have nothing to relate to, so now 

with this program, they are able to see it and it’s going to stick.” During Session Three 

Andrea sees something that may be a relative advantage, not just a replacement or 

augmented material, but a true advantage. The advantage is vicarious learning. “I see 
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students that… their thinking is very linear; it's flat, when they first come to nursing 

school. As they're learning they build their knowledge base, they become a little less 

linear, and they add some depth to that. This allows the student to … this competence that 

will cushion. For instance we could have a group just starting nursing, functioning on the 

same island, but this group is only going to do what they're capable of doing, where you 

have a senior group that’s capable of a lot more, and they're still able to do what they do, 

but [her emphasis] this group, you see what's going on and how it's helping them to learn 

as well.” Post-SPDI, Andrea notes that the relative advantage of a virtual world “would 

depend on the course and how it’s used.” A discussion ensued about whether a virtual 

world could provide a relative advantage over current instruction, Andrea said no. But, as 

an addition to her courses, it would provide an advantage.  

Anecdotal comments. Andrea’s comments focused on the avatar, students, faculty, 

and her perceived indecisiveness. When it comes times to select a name, Andrea loses no 

time creating and submitting an avatar name. However, her name is taken and she is 

somewhat incredulous, “Are you kidding me? That is crazy.” Once creates another name, 

we log her in but she is still thinking about her first choice of name is taken, “I cannot 

believe somebody else had that name.” When we got to the screen to select an avatar, 

Andrea says “Vampires, oh my gosh. I don’t think so. That rabbit is a hoot. [we both 

giggle] Let’s see.” Andrea selects the African-American avatar; Andrea is African-

American. When we first land in Second Life, Andrea sees someone with the same avatar 

and I ask her how she feels about that. She says she “wants to change something” but 

then notices that “actually [their] shoes are different,” as if that made a difference.  
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In terms of the students, Andre emphasizes that “relevance” of using a technology 

must be clear for any given activity. “The student has to see the relevance, and those 

objectives that are there from the course have to correspond to the objectives of the 

program. As long as the student can see the relevance, you're going to get, your outcomes 

are going to be better.” “The student has to be able to see that this is relevant, very 

relevant [her emphasis] to what they're learning because they will very quickly say, "I 

don’t like this," if they can't see that relevance.” Andrea recognizes that “with today’s 

generation, a lot of students are techno savvy, so it’s all about the visual and the auditory. 

They don’t like to read, which is horrible; yes it is. Reading is never going to go away. 

But you know our goal is to educate and if we can educate these students, what’s the 

outcome? They’re going to provide better patient care and that’s our concern.” While 

some students may enjoy using a virtual world, others may not be familiar with it. So “the 

orientation of the students… if the students don’t get the appropriate amount of 

instruction, it could be a disaster.” 

In terms of faculty, Andrea saw barriers to faculty buy-in. First, the technology 

should not just be added; “it has to have goals. It has to have objectives attached to it.” 

Second, ease of use will be a barrier for her peers; “for them to use something like this, I 

don’t know.” Lastly, technology adoption is not a singular decision if it is to be used in 

multiple course sections taught be different instructors or across multiple courses.  

In terms of her perceived indecisiveness in using a virtual world, Andrea 

attempted to remain open and non-committal to using one during the SPDI sessions. Pre-

SPDI she said, “so you know and I know a lot of my answers are sort of gray but you 
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know you I have to it has to it has to work for the students benefit you know. It can’t be 

time consuming you know it’s got to fit.” During Session One, she said, “I’m pretty 

middle of the road for everything because I feel like I need more information in a 

nutshell, and that’s before I can even make an opinion either one way or another.” During 

Session Three, while talking about the Session Two homework videos, I ask what she 

thought. She said, “No. I mean it was interesting, I thought it was good; again, I would 

have to see more of what the capabilities would be, but yeah.” Towards the end of the 

session, she says, “I mean, the applicability is … it really is, it's just endless, and I do see 

the value in that … I really, and I still at this point have no opinion. [Sue laughs] I know 

you're looking for something but I can't say yeah or nay.” However, during the post-SPDI 

interview, it starts to make sense, and that’s when “a little bell went off.” Could this be 

her spark? 

Suggested SPDI Improvements. When asked for suggestions what changes to 

make to improve this professional development, Andrea say “Nothing.  I mean, I walked 

away from the sessions not having any questions.  There would be nothing.  The length of 

time was good.  You gave me everything, so instruction stuff I wanted to go in and play 

or something, I could do that.  I wouldn’t change anything.” However, based on some of 

her inadvertent comments, some changes could be made. The participants need to get into 

the virtual world sooner than currently prescribed. Andrea explicitly stated that while the 

beginning was talking and showing about a virtual world, “but then once I started doing 

it, it’s like okay, I see where this is going.” She said that Session One was not 

overwhelming, “it’s just you know getting in there and just kind of practicing and you 
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know getting accustomed to the field.” So again getting into the virtual world and 

practicing skills is important. While discussing the videos from Session Two homework, 

she felt the video screen was too cluttered for her to understand what was going on. The 

videos perhaps need more of an introduction from the course materials to help set the 

stage to understand what is going on with the videos.  

Case 2.3 Summary: Consideration of adopting. Andrea does not take the post-

SPDI survey so there are no post-SPDI scores or score changes to evaluate her overall 

perception in consideration of adopting a virtual world as a learning environment. 

However, Andrea is a technology user. I believe she would use a virtual world if one 

were presented to her that met her needs, needs being a key prerequisite to further pursing 

a virtual world. Andrea will likely not pursue a virtual world at this time but is open to it.  

Case 2.4: Oliver. Oliver is a 43 year old male physical therapist and is a member 

of the armed services. Oliver is currently completing his PhD in the design and research 

of educational technologies at a mid-Atlantic university. His PhD dissertation was on the 

adoption of a new, innovative therapeutic back manipulation. It is important to recognize 

that he is intimately familiar with Rogers’ (2003) innovation adoption process model. 

Therefore, some of his comments may result from a personal meta-analysis of his own 

perceptions in the context of the adoption process model. Oliver has taught physical 

therapy assistance for a community college and has also taught about 15 continuing 

education courses on various physical therapy topics. He has also been an invited speaker 

at a military hospital to share his knowledge on a particular topic. While Oliver declares 

in the survey that he does not have an avatar, he had an avatar at one time and shares that 
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he went in-world once but was not attracted to further explore it.  Oliver and I have had a 

discussion technology adoption and the use of virtual worlds about 15 months before this 

study. His idea at that time was to use a virtual world so a student could assess a home; 

make recommendations for accessibility renovations; and then have the student return 

and see the renovated home to ensure it was wheelchair accessible such as by steering a 

wheelchair through the home. Oliver also mentions the online 3D virtual world for kids 

called Minecraft where the avatars and the buildings are made from lego-looking pieces. 

When I ask if he liked it, he said he doesn’t play video games but his son and “all the kids 

do. It’s very crude graphics.” Oliver said the attraction for the kids is that they create 

everything and they’re interacting with multiple people, “it’s actually a virtual world.” 

Oliver has limited technology. While he has used eight of the technologies, he has only 

used them rarely. Oliver has no programming ability for the 10 languages listed. He also 

scores so low on the Tech Willingness that his score is below all faculty virtual world 

users. Oliver volunteers to participate in this study to help me complete my dissertation. 

His favorite teaching activity is “using hands-on lab practice.” 

Application anxiety. During the pre-SPDI interview, Oliver said he was not 

anxious or nervous to use a virtual world, “curiosity more than anything.” During the 

SPDI sessions, I did not detect anxiety and he made no direct remarks about being 

anxious, nervous, or fearful. However, there are incidences that could potentially cause 

anxiety. When Oliver lands in Second Life for the first time, this site automatically put 

his camera view such that he was looking at his avatar’s face. This is very awkward and 

difficult to navigate your avatar with this view perspective; most often your avatar’s 
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camera view is over your shoulder so you see the back of your head and can see where 

you are heading. When I share how to change his camera view, he says “yeah, it’s 

better... this is much better.” Oliver then purposely walks his avatar into the water over 

his head. He notices that you can see underwater and thinks that’s cool. He also quizzes 

me to ensure that his interpretation of what is happening is correct; “just checking.” But 

now he doesn’t know which way is back to the shoreline and I have to guide him out. So 

he loses his sense of direction. Oliver then sees another avatar and wonders if he should 

“say hi or something.” But the other avatar just walks right by and Oliver was so 

surprised, “He just blew me off man.” Another avatar appears and is the same avatar in 

appearance as Oliver selected. Previously Oliver had indicated that perhaps he did not 

like the notion of having the same avatar as someone else. When I say your twin arrived, 

he says “dude. Back off.” Next he asks if he can change his clothes. During Session Two, 

when Oliver gets in the hover craft vehicle for the automated tour, his avatar is sitting 

backwards. He does not note any anxiety but it may have left a negative perception of 

virtual worlds as Oliver proceeds to say, “See for me, that was a waste of time.  Like if I 

… I’d rather just have a textbook, just looking at a picture in a textbook, just read, done.  

I mean, I didn’t see any benefit of going to the virtual world to do that.” During the post-

SPDI interview, Oliver said he was not nervous or anxious about using a virtual world 

because “it didn’t seem that complicated.” He was however “skeptical” on how he would 

implement to make it useful to students. Oliver scores a 24 pre-SPDI and a 25 post-SPDI, 

indicating the SPDI decreased his application anxiety. I believe Oliver’s comments and 

in-world behaviors support this decrease in application anxiety. 
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Application self-efficacy. During the pre-SPDI, Oliver says unequivocally that he 

is comfortable using technology; he’s used it “a lot.” He also agrees that he would feel 

comfortable using a virtual world. Oliver makes no comments during the SPDI sessions 

about his application self-efficacy but I never felt he perceived himself as incapable of at 

least navigating his avatar. During the post-SPDI interview, when asked about his self-

efficacy with using a virtual world in a course would depend on “how off-the-shelf” it 

was. If it was “simple, not highly constructivist,” then he would have “no problem.” 

Conversely, he “would not [his emphasis] feel comfortable” if he had to “tweak stuff.” 

Additionally, Oliver felt that it would take time and practice for him to become 

comfortable. Oliver scores a 21 pre-SPDI and a 24 post-SPDI, indicating the SPDI 

increased his application self-efficacy. I believe Oliver’s comments and in-world 

behaviors support this increase in application self-efficacy but I also believe there are 

limits to his application self-efficacy, i.e., setting up a learning environment could 

become intimidating versus simply navigating a virtual world. 

Community. During the pre-SPDI while discussing group activities as a learning 

strategy, Oliver notes that it’s been some time since he was a practicing physical 

therapist, let alone teaching physical therapy and being a student of physical therapy. He 

notes that when he was in school learning physical therapy, “it was the old fashioned” 

way, “memorize this,” and then “the lab part of it where you do the hands on.” But his 

“understanding is that some programs are using problem-based learning. They say here’s 

a problem. You got to go figure out what are the possibilities of what it could be and you 

know find the solutions on what you would do about it. So there’s collaboration, there’s 
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going out and searching for stuff there.” But he sees “added value” if an interdisciplinary 

team that collaborates and works together could be used as a learning strategy. During 

Session Two while talking about the disaster emergency response for veterinarians, 

Oliver “liked it better than the nursing one and the reason why is obviously, you can’t, I 

mean, how are you going to create that type of situation for a student?  It’s impossible.  I 

liked how people, the multiple students were collaborating.” During Session Three, 

Oliver remarks how using a virtual world may be better for distance education than using 

a learning management system such as Blackboard, basically due to developing a sense 

of community:  

Just interacting via emails back and forth over Blackboard or something like that 

or posting documents or whatever, you know, asynchronous but when you do 

decide to get on [i.e., log on to a virtual world], if there happens to be someone 

else in there at the same time you can say, hey or whatever. Hey, how’re you 

doing?  What’s going on, what’re you here for, what have you been doing? Yeah, 

me too. Some kind of interaction; I think it… I can see [his emphasis] that it 

would create more of a group environment or a group feel or a traditional 

classroom type, like you belong to something, a class, rather than you’re just there 

to get the class done.  So I could see some value from that perspective. 

He re-iterates this sentiment during the post-SDPI interview, “it’ll be good from a 

collaborative standpoint.  Maybe they can all talk and say, what should we do?” Oliver 

also shares during the post-SPDI interview that he has thought about using it “in other 

ways, not in instruction.” His next duty assignment is in a “think tank” whereby one goal 
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is to “maximize collaboration between working groups.” Members of these working 

groups are not collocated, so he wonders if a virtual world could provide a place to 

improve collaboration. He mentions the use of existing communication tools such as 

Collaborate and Skype. When I share my experience in a group conversation in-world, I 

note how just sitting around a table can substitute for organizing whose turn it is to speak; 

the visual replaces the lack of body language in a telecom to determine whose speaking 

next. There are other techniques as well. Oliver responds “that is very [his emphasis] 

interesting.  I can see there some validity to that.  There’s some face validity to that.” 

Oliver scores a 14 pre-SPDI and a 15 post-SPDI, indicating an increase in his perception 

of community about a virtual world. I believe his comments support this increase in 

community 

Compatibility. Oliver makes no comments attributable to compatibility. This may 

because it has been many years since he last taught a course and combined with how he 

notes that instructional strategies have changed since the time of using “old fashioned” 

methods. Oliver scores a six pre-SPDI and a 12 post-SPDI, indicating the SPDI increased 

his sense of compatibility with using a virtual world as a learning environment. However, 

it should be noted that his score of six pre-SPDI represents a negative perception of 

compatibility and his post-SPDI score of 12 only represents a neutral perception. So 

although an increase, it remains only a neutral perception of the compatibility of a virtual 

world with his teaching style and preferences. 

Complexity. During Session Three, when asked if he thought a virtual world was 

complex, Oliver without hesitation said, “not from a user’s standpoint. From a 
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programmer’s standpoint to make it realistic… potentially [Oliver says potentially 

somewhat quizzically as if looking for me to confirm]. I mean I read the article and it 

seems like it’s doable but it’s going to take time.” Oliver felt the basic navigation skills 

were “organic” and “natural.” Toggling the views and using a right-click, “that’s 

common.” As for the instructor, Oliver felt it would be complex for an instructor to use 

because he would have to “figure out how to integrate it into your… curriculum.” 

Furthermore, you would have “to be a pioneer in essence” and then learn it yourself. “But 

if it’s already done for you,… then it would be used to use but you have to get past that 

initial investment.” Oliver scores a 10 pre-SPDI and a 14 post-SPDI, indicating the SPDI 

decreased his perception of the complexity in using a virtual world. Although Oliver’s 

comments support this decrease in perceived complexity, he does however still feel it 

would be complex to use from an instructor’s perspective. Furthermore, his post-SPDI 

score of 14 represents a negative perception of complexity. 

Perceived enjoyment. During Session One, When Oliver flies for the first time, he 

says “now, we’re talking. Why would anyone walk when they can fly? This is sweet. I 

like flying.” During Session Three, having completed the tour of KUMC Isle and 

listening to the podcast, I ask Oliver what he thought of the layout. He said it was “fun, it 

really was.” During the post-SPDI interview, when asked directly, Oliver said he 

wouldn’t call the SPDI sessions fun. As for the students, he “wouldn’t call it fun” but 

rather “interesting and potentially exploratory.” He further explains that student 

enjoyment and acceptance would also depend on the quality of virtual world intervention. 

“I think some [his emphasis] might think it’s fun.  I think some might be irritated, that 
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they’re not getting anything out of it.  Here they are trying to be a professional and they 

feel like this is like Mickey Mouse.  It depends how good it is.  If it’s awesome, I mean 

like really awesome [his emphasis] and really realistic I think they’d probably love it; 

some of them would.  Others I think they would probably want to go through it one more 

time and maybe succumb to group pressure as they hear more and more of their peers.  

But if it’s Mickey Mouse, if it’s basically a simple simulation and you’re just clicking 

around doing stuff and it’s not very realistic, I don’t know.” Oliver scores a 12 pre-SPDI 

and a 16 post-SPDI, indicating the SPDI increased his perceived enjoyment. I believe that 

the SPDI did increase Oliver’s perceived enjoyment but he does have caveats such as the 

virtual world would have to be awesome in order for students to enjoy it.  

Perceived ease of use. During Session Two, reviewing the video on disaster 

emergency response for veterinarians, Oliver directly relates ease of use to amount of 

required effort. He questions “how much effort” would he have to invest “to learn how to 

do it, to implement it, to pay for it, to make sure it’s a learning environment… The more 

realistic it is, the more complex it is.  The more it’s going to take for me.” He repeats 

what he noted previously which is that he does not use technology “just because it’s cool 

and it’s a new thing.” However, he would overcome this barrier if he were “using it for 

its novel [his emphasis] purpose, for something that is different, that I can’t do it other 

ways.” When I ask about ease of use in Session Three, Oliver felt it was easy to use a 

virtual world based on his experiences as a user. Oliver clarifies this during the post-

SPDI interview, “From a superficial, simple level of use, moving around and clicking on 

things; no problem, no training needed.” However, Oliver said it would take “a lot of 
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extra work, potentially. To do it right, to monitor it” as a learning environment. This then 

needs to be compared to current practices that are perceivably easier, more familiar, and 

more common ways to address the same learning outcomes. Oliver experiences an 

increase in perceived ease of use. He scores an 18 pre-SPDI and a 23 post-SPDI.  I 

believe the SPDI did increase his perceived ease of use based on his comments and in-

world behaviors. For those examples he provided that indicated it would take effort to use 

a virtual world as a learning environment, I don’t believe he considered them to be 

barriers, but rather obstacles that simply need to be overcome. 

Perceived usefulness. During the pre-SPDI interview, Oliver states he does not 

believe the perceived effort to use a virtual world would warrant using it for a 

knowledge-based course while hands-on activities would require haptic gloves. This was 

interpreted to indicate that he does not currently see a virtual world as useful. 

Furthermore, he states:  

I can’t see any added value. Okay, so if the course is just information, I don’t see 

how having someone going into an environment that they probably aren’t familiar 

with, get an avatar, go in there, and just get some slight information, would be any 

added value versus just attending an hour spontaneously attending an hour at 

lunch with your coworkers… it’s socializing. 

As Oliver continues to share how he does not see how a simulation in 3D offers 

an advantage but as he thinks more about it, he identifies what the relative advantage 

would be; the useful part. “If you could see something the way it is in real life and 

interact with that, that would be very valuable… to actually be able to see a realistic 
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presentation of a way someone with a disease act in three dimensions that would be 

cool.” However, he immediately sees the complexity to develop that, “that would be so 

complicated to make that realistic, you know, for one disease, to do it for all of them.” 

Oliver shares that physical therapists see patients in a variety of settings from hospitals to 

hospices to the home to schools. When I say how about exposing students to this variety, 

Oliver immediately interrupts me to share his thoughts:  

That’s a very good idea. That would be very unique, to be able to walk into, go 

into a hospital, just to visit a hospital, and become familiar with the way hospitals 

operate, the way a patient flows from one place to another… that would be 

helpful, something you can do at nighttime or whatever and not take away from 

your time that you’re actually working with your clinical instructor but if you can 

do stuff like that at home that would possibly save time. 

It dawns on Oliver the added value for physical therapist students, is not just 

collaboration amongst them but also involves interdisciplinary collaboration as you 

would find in real life a team. “Oh wow and the thing that would add a lot of value… is 

collaborating with other professions… [because] in real life you’re interacting with a 

team. You’re interacting with nurses, with radiology’s coming to get the patient taking 

away.” Another attribute of virtual worlds that attracts Oliver, the added element of time 

combined with students being able to make a persistent change to the learning 

environment. “The thing that would make it super valuable, and realistic, if real time 

changes occur based on what other people’s decisions are.” In essence, each profession 

interacts with the patient along a timeline as would happen in the real world. A nurse 
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gives pain medication to a patient which then might affect the physical therapist’s 

treatment. “So having that that dynamic thing that patient be affected by all by multiple 

people that makes it realistic.”  

During Session One, Oliver is still processing this notion of timeline with 

multiple student interactions with the patient. When I present the attributes of virtual 

worlds, I specifically state “it’s persistent. It means, just because I’m not there doesn’t 

mean it shuts down. It’s always there.” Oliver restates this three times in his own words 

to validate his understanding of what I just said. “Things are still going on with other 

people.” “When you come back, things might have changed based on what other people 

have done.” “and the people that are accessing it, can impact that world.” He again 

concludes, “that’s pretty unique.”  

During Session Two, I briefly review Session One and re-iterate the persistence 

with ability to interact with the environment. Oliver again emphasizes the uniqueness of 

this affordance. Furthermore, “that’s the thing that stands out to me because if I were to 

make a decision to use something like this, in my mind, I have to think about what does it 

afford that’s different.” When we arrive at the nutrition game virtual world site, I explain 

the purpose of the activity is to teach about fast food restaurant choices. Oliver again 

says, “cool.” He wants to know who the target audience is, students or dieticians or who. 

He sees a good use for this activity, as part of college freshman orientation so they learn 

to make smart food choices so they don’t “gain weight being a freshman.” However, by 

the end of the nutrition activity, Oliver notes that he thinks “a simulation would do the 

same thing as this.” But as we discuss more, he says that if his avatar were to gain the 
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weight, and only exercise would take it off, plus if another avatar were to comment on 

your weight gain in a perceivably negative way, then Oliver would be able “to see the 

value because it’s an interaction and the choices I’m making impact how I’m interacting 

with other people.” This is what’s different from a simulation, it is a “unique affordance.”  

During Session Three, Oliver felt virtual worlds could be useful “under certain 

situations… simulating but with the advantage of leveraging the persistence and the 

impact that others have in that environment.” He re-iterates this during his post-SPDI 

interview, and more “specifically, the collaboration in a healthcare team-oriented 

environment because health care is team oriented;” that cannot be replicated “in the real 

world in a short period of time with students.” Oliver scores a nine pre-SPDI and a 15 

post-SPDI, indicating the SPDI increased his perceived usefulness of virtual worlds. His 

comments support this increase. However, similar to compatibility, Oliver’s pre-SPDI 

score represents a very low expectation of perceived usefulness of a virtual world as a 

learning environment, from his perspective. While he experiences an increase, it remains 

a neutral perception. 

Behavioral intention to use. During the pre-SPDI interview, Oliver said that if his 

next military assignment was to teach, he would not use a virtual world in the first year or 

two. “I would probably realistically be trying to keep my head above water… I’m not 

going to be trying to add complexities.” However, if he were given access to a virtual 

world with the town environment that follows a patient health care, he would “definitely, 

absolutely because they’ve done all the work… and if I really honestly felt like it’s an 

opportunity I would spread the opportunity.” Basically, he would endorse using a virtual 
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world. During Session Three, Oliver said “it’s not something that I’m going to seek out 

aggressively to figure out a way to use it, but it’s in the back of my brain now, and so if 

an opportunity presents itself under the right conditions, perhaps I would be more likely 

to try it out.” During the post-SPDI interview, Oliver said at this point he would not use a 

virtual world as a learning environment but he has thought about using it “in other ways, 

not in instruction.” His next duty assignment is in a “think tank” whereby one goal is to 

“maximize collaboration between working groups.” Members of these working groups 

are not collocated, so he wonders if a virtual world could provide a place to improve 

collaboration. Oliver said he would only consider using a virtual world for the “right 

class;” he would not use it for an anatomy class. He envisions an anatomy class would 

not require leveraging the unique affordances of a virtual world. He would use it if “the 

primary unique affordances are being directly applied.” When I ask if he would use a 

virtual world if his barriers were removed, he said yes as if incredulously. “Yeah. Why 

wouldn’t I, if all that stuff is removed?” While closing out the interview, Oliver states 

that if he were “tasked with different ways of leveraging technology to enhance 

productivity of our leaders; will I consider this?  Yes.” Oliver scores a four pre-SPDI and 

a seven post-SPDI, indicating an increase in behavioral intention to use. While the SPDI 

may have increased his behavioral intention to use a virtual world, a post-SPDI score of 

seven represents a negative perception in behavioral intention.  

FacConAd2 Summary. FacConAd2 surveyed participant perceptions across nine 

variables as triangulated above with the qualitative findings. The change in FacConAd2 

total score was considered a quantitative indicator of a participant’s overall change in 
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consideration of adopting virtual worlds as a learning environment due to the SPDI. 

Oliver scores a 118 pre-SPDI and a 151 post-SPDI (refer to Table 29). Oliver experiences 

an overall increase in her consideration of adopting virtual worlds due to the SPDI which 

may indicate positive subsequent intentions. Furthermore, of the nine variables surveyed, 

Oliver experiences a positive increase in perceptions for all nine variables (application 

anxiety, application self-efficacy, community, compatibility, complexity, perceived 

enjoyment, perceived ease of use, perceived usefulness, and behavioral intention). I 

believe Oliver’s comments and in-world behaviors support the score changes with the 

exception that compatibility had limited data to triangulate that score change.  

Actual usage. Although Oliver indicates in the Personal Data Questionnaire that 

he does not have an avatar (refer to Table 24), during the pre-SPDI, Oliver provides 

clarification. He says he has “very, very minimal, almost no” experience. About a year 

ago, it was mentioned in one of his classes so he got an avatar, went in-world, and walked 

around; he “just wanted to see what it is.” No other comments were made about actual 

usage. The SPDI did not give cause to Oliver to discuss, research, or go in-world outside 

the SPDI sessions (refer to Table 28). 

Innovativeness. Oliver makes numerous comments throughout the study that 

would indicate he is not an innovator. During the pre-SPDI, he states that “as a person, 

[he] is very purposeful.” He doesn’t “have free time to just wander around and explore;” 

nor does he “have time to figure it out.” “I use technology when I feel like it’s going to 

help me and save me time. I do not use technology and I don’t feel like I have to use 

technology just because something new is out there.” “My perception is that some people 
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when something new comes out they jump into it they start figuring out how they’re 

going to use it in there, and they make it work and that’s fine.  But I’m not like that.” 

During Session Two he notes “I’m not the type of person to use a novel technology for a 

plain use, just because it’s cool and it’s a new thing. I don’t do that kind of thing because 

I’m not willing to put that kind of energy in it.  But if I’m using it for its novel [his 

emphasis] purpose, for something that is different, that I can’t do it other ways, then I’m 

good with it.” During Session Three he says “if it applies and it fills a void or it fills a 

need that I see but once again I don’t think I would be the type of personality to want to 

invest the time to be that pioneer.” He also adds that as a newly arriving faculty member 

he would not try a new technology. However, “maybe if I was there a long time and I was 

really getting interested in something, maybe I would be willing to be the pioneer.” I 

finally ask Oliver that in terms of Rogers diffusion of innovation where he lies on that 

curve. He say “not innovator.” After we laugh, he says that where he lies also depends on 

the topic. “But most things like if you are talking about patient care skills, coz new things 

are coming out all the time about how to treat patients. Right? I’d say I’m in there like 

13% in that group of… for some things, adoption, manipulation, stuff like that. I was 

maybe in the top 5% but I don’t think for anything I’m in the top 2%.” His score on the 

Tech Willingness survey could be interpreted to support my evaluation that he is not an 

innovator. Oliver scores a 23on the Tech Willingness survey which corresponds to the 

zero percentile because all faculty virtual world users scored higher.  

Felt needs / problems. During the pre-SPDI interview, Oliver details two felt 

needs. One requires the use of a real life patient that students could assess and practice 
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the treatment. The other need is virtual world and is a different use than the scenario he 

provided 15 months prior to the study.  

A continuity of care is a big issue with all health care and that is, you go from, 

you get an injury to now you go to the orthopedic and you get the surgery. Now you go to 

rehab. Well let’s say now that’s in the hospital, the first two days. Now you leave rehab 

and you’re having complications so now you have to go to a nursing home, even though 

you’re only forty years old. Because you can’t go home by yourself cause there’s no one 

to take care of you. So you go to a nursing home for 4 or 5 days and now you’re at a level 

you can finally go home but you still can’t get out to the outpatient clinic to continue 

rehab. So now you need to have a home PT come to you. Okay now you finished that, 

now you can actually drive to the outpatient clinic. So now you’re going to outpatient 

clinic but now you’re not back to the field playing your sport again. So now you go to the 

field and you are starting to do a little of the stuff with a trainer, and now you‘re finally 

back. So that whole continuity of care, if you can simulate that and actually flow through 

a town. 

Also during the pre-SPDI interview, he discusses another problem in physical 

therapy education but does not explicitly state it as a problem. Wound care is often not 

addressed experientially. “After you finish your didactic portion and you have some 

clinical affiliations before you become a therapist, take your test and at that point it’s the 

luck of the draw if you happen to be in a place that allows physical therapists to do 

wound care, that receives patients with wound care, then you’ll get your experience with 

wound care.” He goes on to say “if you never have that real life experience, the 



 

342 
 

likelihood that you’ll be interested, that you’ll seek it out, or that you’ll do it in your 

profession is very low. Only a certain number of physical therapists subset are kind of 

interested and do wound care.” I believe he perceives this as a problem in his domain. 

During the post-SPDI interview, Oliver simply notes that implementing a virtual world 

that is more “advanced,” that goes beyond the existing simulations would be good. 

Personal relevance. During the pre-SPDI interview, Oliver shares several topics 

that are personally relevant to him. There are “some scenarios where you might have 

limited access to areas that it would be nice to be able to visit when you’re talking about 

something.” Oliver explains that “a physical therapist is a movement specialist.” It does 

not matter the cause whether broken bone, stroke victim, or cancer, “if it effects their 

movement then a physical therapist can help them.” He notes that he has used group 

before whereby “one person is the observer, one person is the doer, one person is the 

patient. So that way everyone can have a chance to do it, feels like being done on them, 

which is an important part.” However, he “can’t see virtual reality allowing you to do 

this.” He unknowingly justifies his participation in this study as related to the nursing 

community and possibly being able to identify with the nursing examples.  

But a lot of stuff would be true for nurses too. I mean if you think about it, the 

nurses, they have to learn how to transfer patients; they have to learn how to do… 

psychomotor skills, putting in IVs and all this kind of stuff, watching one of their, they’re 

in the same scenario where they have limited access to patients during their training, they 

have to, you know, they need to do it on each other. One of them needs to act, pretend, 
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the other one needs to, then sometimes they probably have observers. You know a lot of 

it’s the same. 

The homework videos for Session Three introduced KUMC Isle. While one video 

showed a nurse anesthetist in an operating room, the other showed the different areas on 

the island, including a townhouse for accessibility assessment by students. In discussing 

this video, Oliver opens the discussion with “that was cool.” He seemed excited when he 

noted that “it talked about physical therapy” and the video showed the townhome. Oliver 

felt KUMC Isle was “more in line with what [he] was thinking about in terms of use… 

but the nurse/anesthesia operating room, it was really kind of more like a simulation.” 

When I asked if he felt the technology was relevant to him, he basically said yes but from 

a big picture perspective, not necessarily to him specifically. “I think it’s relevant, I think 

it’s relevant to anybody to, in our world to be at least somewhat aware of new things that 

are coming up.… Yeah. It’s relevant in lots of ways.” 

During the post-SPDI interview, Oliver said some of the examples were relevant 

to him but “none of them were spot on.” Furthermore, “if [he] would have seen 

something that was really specific to what [he] might do, like here’s an example of 

physical therapist professors, what they’re currently doing with it that would have been 

more appealing to [him].” 

Facilitating conditions. During the pre-SPDI interview, Oliver says “it’s at a level 

complexity” for him and the students to currently avoid it because “it always comes down 

to you got to keep it simple as possible. You have to reduce as many barriers as possible 

out there” so the perception is that the technology itself is not the barrier. Another 
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question is would students have computers to access the technology and someone to call 

for help. As the instructor, his barrier would be “what do I have to think about, I have to 

create this thing, I have to figure out how to integrate it into what I’m already doing.” 

Next he would assess “how much effort is it going to take for me to get approval from the 

administrative,” and would his peer faculty consider him “weird” for using a virtual 

world. “Ultimately I would not do it if I felt like it was going to be too much effort.”  

During Session Two, Oliver says that in order for him to use it, he would have to 

have “someone holding [him] by the hand.” While he sees the usefulness of this learning 

environment where students can make changes, he then sees the problem, “how to make 

it an automatic thing… to have algorithms that are similar to real life, things with real life 

patient responses to certain medications, and activities and interventions.” While talking 

about an instructor being present to make real-time changes to the learning environment, 

Oliver notes that “The only problem with that is now they’re taking professor’s time 

because they’ve got to be sitting there making those adjustments while the student’s 

interacting.  That’s a big time commitment.” So he would need some kind of artificial 

intelligent system or automatic reporting / feedback mechanism that would reduce his 

time commitment. Oliver returns to his need for simplicity and low effort as noted during 

the pre-SDPI interview.  

So my thought of why would I adopt using this or not, I’ve got to see the value in 

it but it’s also got to be easy for me… What can I get out of it and how much is going to 

take for me, how much in terms of energy, money and everything to do this?  Not there 

yet, it’s too hard a step. 
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During Session Three, he perhaps has a solution to this; he wants a product that 

has already been developed and any issues resolved. “I don’t mind, if someone’s already 

created it, to use what they have.” When asked to enumerate barriers, his first is time; 

time to get “money, resources, getting buy-in from other faculty and management.” 

Oliver also notes that as a new faculty member trying to “establish” himself, he may not 

try something new; to put himself “out there for failure.” The situation “that would most 

likely [his emphasis] lead” him to using a virtual world would be “if someone else is 

already doing it and they can tell me first hand that they are having a good experience, 

that their students like it.” Especially if he thinks this someone has “some credibility.” 

During the post-SPDI interview, Oliver says his barriers are cost in terms of 

“time, the resources to do it right, and getting over the steep learning curve.” He would 

want to have someone that he could collaborate with while using a virtual world. Oliver 

lists a multitude of questions that he would need to answer that would facilitate adoption 

such as “what’s going on in my life?” There barriers address what is going on in his 

personal life, in his career, and in his work environment.  

Relative advantage. Pre-SPDI, Oliver sees a relative advantage to using a virtual 

world at times but at times he also sees that they may not offer anything over current 

teaching approaches. For example, in terms of a student evaluating a house for 

accessibility, he says “absolutely” because the student can find the issues, make 

recommendations, and return to see the implemented recommendations. That would be a 

“unique benefit” with “added value.” But for typical physical therapy, visualizing “the 

rotation of bones,” it might be better to use a “real skeleton” or a lab partner. But “if you 
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could interact with it as a body and see what happens,” knowing it was “realistic, that 

would be helpful.” Also, “having access to low frequency rare cases, you know, that 

would be awesome.” Virtual worlds could provide an advantage “in given situations” that 

“are hard to find, hard to replicate, take too much time to try to organize, put together,” 

and “standardizing” them, would add “value.” 

During Session Two, Oliver’s relative advantage is to leverage his perceived two 

unique affordances of virtual worlds, i.e., persistence and the student’s ability to impact, 

meaning change, the learning environment.  “So in real life, you need to interact with a 

health care team because you’re only one person touching that patient’s life.  So that’s 

what is so valuable in this situation to create that persistent but realistic experience where 

you leave, you’ve seen the patient for the day, you leave and the nursing student from 

[another university]… has gone in there over the last couple of hours, has… given him 

some medications.” This patient care evolves over time with different types of medical 

personnel providing care, making changes to the patient’s condition. So when the 

physical therapist returns, the patient is in a new state and you have to figure out what 

happened. You realize, you’re one piece in this puzzle.   That kind of thing I think is a 

pretty valuable experience.” This type of software is not currently known to exist. During 

Session Three, Oliver sums up his relative advantages for using a virtual world. 

Using or creating environments that are hard to replicate, hard to have access to, 

expensive to create, maybe dangerous to create. If you are at a distance, creating team 

work, that’s more realistic, more realistic collaboration and the big thing is maybe 



 

347 
 

replicating more realistically interactions with dynamic situations and seeing how that 

impact has in that persistent environment. It’s novel, there’s that novelty. 

During the post-SPDI interview, Oliver felt there were some relative advantages 

to using a virtual world for “certain topics absolutely, but it would come at a cost.” These 

costs were facilitating conditions he perceived necessary for adoption and 

implementation. His rethinking of virtual worlds from the perspective of using it for 

group work, Oliver said “it made me think could I use it for that type of situation:  

bringing people together to create more cohesive teams; more collaboration; more 

effective and productive teams.” But then adds, “maybe?” So he is uncertain. The unique 

affordance of a virtual world should be used and should be used when the learning 

outcomes are at a “holistic,” “big picture” level. For example, where a physical therapist 

student is exposed to a realistic environment whereby they learn they are “one person in 

this whole continuum of health care.” By the time students have completed their 

knowledge work, they think they are “the only thing and that physical therapy is the only 

thing;” they have “tunnel vision.” I perceived this as a relative advantage even though it 

is not better than what he currently does but because it is something Oliver believes is not 

being done currently and should be if it could. 

Anecdotal remarks. Oliver’s anecdotal remarks focused on the avatar, virtual 

world pedagogy, virtual world implementation, and the technology itself. While 

discussing the Second Life viewer, I mention clothing. Oliver wanted to know if “you’re 

ever naked.” I tell him that some people have their avatar wear underclothes so that when 

you change your shirt you’d have an undershirt on. I also share that avatars are not 
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anatomically correct, seemingly a relief to him, “alright.” Oliver mentally picks out a 

name and then re-affirms that other people will see it. I confirm this and share how I 

chose my avatar name. He is surprised when his first two choices were already taken. 

“How could anyone – are you kidding me? Who could want that name?” Oliver also 

wants to know if people make their avatars fictional or similar to themselves. “Do people 

generally create avatar that are totally fictional… [or] do people kind of make it close to 

what they think they look like?” I share that I believe both and further offer that I believe 

the educational community tries to replicate to some degree who they are and what 

they’re like. Interestingly, Oliver corrects me, “who they think they are.” So perhaps he 

was thinking about how you and your avatar want to be perceived. When it comes time to 

pick a Second Life avatar, Oliver asks if there are any obese avatars. But then Oliver 

laments about the lack of selection in the human avatars. “So these are the only choices 

that I have?” He quickly counts out 11 available human avatars and notes that if you have 

a class of 20, there will be multiple avatars of the same look. But I remind him that you 

can change clothes and add that you can by hair. But the notion of having the same avatar 

as someone else is seemingly bothersome to Oliver. Perhaps it is akin to showing up to a 

public place wearing the same outfit as someone else. Little did I know that later Oliver 

will in fact see another avatar that is the same as he as selected. When I point out his twin 

arrived, he says “dude. Back off.” Next he asks if he can change his clothes.  

In terms of virtual world pedagogy, Oliver thinks that “from a learning experience 

standpoint,” he can see the value of doing the learning tasks “together with other people.” 

Oliver would want to use a virtual world in instances that used it’s unique affordances. 
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After experiencing Genome Island, Oliver said that to him, he “was just was pointing and 

clicking on things. I can do that anywhere.  I don’t need to go to a world, 3D and walk 

around in order to click on something and read it.” Oliver disagreed with a statement 

made by the guest speaker and what the expected learning outcomes could be. “She says 

that by practicing things in this virtual environment, things that we’re not comfortable 

with, not in front of other people, that it prepares us.” Furthermore, the guest speaker 

adds that just providing student access to the equipment, allows them “to become familiar 

with the equipment” which she implied would improve their skill level. Oliver said it is 

not true that “based on becoming familiar with this, you’re going to be getter at using it.” 

So outcome expectations need to be reasonable. He reviews another example related to 

learning outcome expectations. In this scenario, the physical therapist has to help move a 

patient from the hospital bed to the wheel chair. You have to move the bed sheets down. 

In the SPDI-provided examples, it was a click and the bed sheets move down to the foot 

of the bed. While seemingly “a little thing,” it is in fact significant. “How do you move it 

so that you don’t expose them?” “Is the patient naked?” “Is their gown up here?” So 

while in a virtual world it is a click, “it’s not the same” in real life. 

In terms of implementing a virtual world for the first time, Oliver recommends the 

military crawl, walk, run approach. “The first thing you might do is just, either it’s a 

game or something simple, the next thing you might do more advanced, might be a 

simulation and because it has a special 3D and all that kind of things and it allows 

multiple people in it, so it’s more advanced simulation but still simulation. Maybe the 

next step after that would be more of that community thing that we talked about where 
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the focus is on, making it a really realistic simulation to the point where… then people 

can interact with each other.”   

In terms of the technology, Oliver says he did not like the controls for flying, 

“they were kind of kluge in your hand.” When asked about the graphics as seen in the 

homework videos, Oliver says “it was kind of what I expected. It wasn’t high level 

graphics but it’s basic… better than Minecraft.” 

Suggested SPDI Improvements. The videos did not make a lasting impression on 

Oliver. One week after viewing the videos, he could not remember them; perhaps they 

were not personally relevant to him. “No, nothing lasting. I think if it was going to have 

an impression on me, I would have to put it to use, soon.” When asked if Session One 

was overwhelming, Oliver says no, “it was easy.” While at KUMC Isle together during 

Session Two, I was inside the patient care center looking out the window at this avatar 

standing outside. I say hi to him. Oliver looks at my screen to see how he looked from my 

screen. This was apparently impressionable on him. While I am reviewing our Session 

Two activities, Oliver shares “I’ll tell you the number one activity that we’ve done that I 

thought was cool, was walking through a virtual world with two computers side by side, 

with me being able see what you’re doing and me being able to see what I’m doing.” He 

found this “valuable because that allows you to really see that interaction.”  

I think for Oliver, he requires being shown specific personal relevance. “I think if 

I would have seen something that was really specific to what I might do, like here’s an 

example of physical therapist professors, what they’re currently doing with it, that would 

have been more appealing to me.” He later adds, “I think you almost need to adjust it on 
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the fly to the person.” This includes how much “generic” background you provide. “If the 

person is not very good at technology, and maybe the longer, general overview is okay. If 

the person kind of gets it and is moving around and doing pretty good, I would then 

truncate it,” and get right to the examples, “specific examples” for that person. Also he 

suggests be ready to change the examples on the fly based on current participant 

comments. “If I’m saying that I think persistence is so cool, then show me that example 

of someone that is using it in that way.  That’s key [his emphasis] because that’s going to 

make me believe.” Oliver felt there was too much overview, “which is great if that’s all 

you’re trying to do is get me aware of it, it was good.  But if you’re trying to get me to do 

it, I need the nuts and bolts.  I need those specific details where you’re going to turn me 

on and I’m going to see that direct connection of how I can actually, exactly [his 

emphasis] use it.”    

Case 2.4 Summary: Consideration of adopting. While Oliver’s increase in total 

FacConAd2 score might be interpreted that he has positive perceptions in consideration 

of adopting a virtual world as a learning environment, Oliver is not likely to pursue a 

virtual world. Even if he was going into education, he would not because he would be 

pre-occupied with becoming a good instructor at first. For his next military assignment, 

he does not see a need for a virtual world unless it could increase team productivity. 

Oliver will only use a virtual world if it provided a unique affordance that his particular 

need such as experiencing implications of continuity in patient care from a multi-

disciplinary perspective. 
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This concludes the results for DBR Cycle One and DBR Cycle Two. The next 

chapter discusses the results by research question combining all data sources.  
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CHAPTER 5. DISCUSSION 

An exploratory case study, relying on mixed methods and multiple cases, was 

used to collect data on nursing faculty (n = 8) consideration of adopting virtual worlds as 

a learning environment across two cycles of a design-based research study. This chapter 

presents the discussion of results for DBR Cycle One, DBR Cycle Two, and across DBR 

cycles. The discussion is organized according to the seven research questions and then by 

DBR Cycle. Modifications were made to the SPDI for DBR Cycle Two based on a 

preliminary analysis of DBR Cycle One results. Modifications were intended to affect the 

variables and variables of perceived ease of use, perceived usefulness, compatibility, 

personal relevance, relative advantage, and actual usage. The FacConAd survey was 

slightly different for each DBR Cycle. FacConAd1 was used in DBR Cycle One and 

FacConAd2 was used in DBR Cycle Two. Therefore, in the discussions below, each 

DBR cycle presents the results for the FacConAd scores as used in that DBR cycle and as 

summarized in Table 30 and Table 31 for DBR Cycle One and DBR Cycle Two, 

respectively. All quantitative results for both DBR cycles are summarized in Table 32. 

However, the reported FacConAd survey scores represent only the common survey items 

used across DBR cycles. The measures for the constructs relative advantage, behavioral 

intention, and behavioral intention to use are not included in the total FacConAd scores 

in Table 32. Additionally, only the same four items for application self-efficacy and the 

same three items for perceived usefulness are reported.   
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Table 30 

DBR Cycle One – FacConAd1 Pre- to Post-SPDI Score Changes and Totals  

Variable  
Survey 

Items 
 Cindy  Karen  Sally  Dana 

Application Anxiety  4  -2  -1  -1  -7 

Application Self-Efficacy  51  5  3  -5  -1 

Community  3  4  0  -6  -6 

Compatibility  3  0  1  -6  -5 

Complexity  4  -4  -4  -8  3 

Perceived Enjoyment  3  5  4  -6  -4 

Perceived Ease of Use  4  1  2  -8  -2 

Perceived Usefulness  32  4  -1  -6  -1 

Relative Advantage  23  6  -1  -4  -2 

Behavioral Intention  44  9  4  -7  6 

Totals  35  28  7  -57  -19 

FacConAd1 Pre-SPDI Total    143  157  202  167 

FacConAd1 Post-SPDI Total    171  164  145  148 

Notes. 1 Application self-efficacy has five items in DBR Cycle One and four items in DBR Cycle 
Two. 2Perceived Usefulness has three items in DBR Cycle One and four items in DBR Cycle 
Two.  3Relative Advantage is only used in DBR Cycle One. 4Behavioral intention is used in DBR 
Cycle One while Behavioral Intention to Use is used in DBR Cycle Two. 
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Table 31 

DBR Cycle Two – FacConAd2 Pre- to Post-SPDI Score Changes and Totals 

Variable   
Survey 

Items 
 Martha  Mark  Andrea  Oliver 

Application Anxiety  4  -9  0  NA  1 

Application Self-Efficacy  41  -2  -1  NA  3 

Community  3  0  5  NA  1 

Compatibility  3  0  1  NA  6 

Complexity  4  -3  -3  NA  4 

Perceived Enjoyment  3  0  4  NA  4 

Perceived Ease of Use  4  4  -5  NA  5 

Perceived Usefulness  42  2  -3  NA  6 

Behavioral Intention to Use  23  04  -1  NA  3 

Totals  31  -8  -3  NA5  27 

FacConAd2 Pre-SPDI Total    153  130  115  118 

FacConAd2 Post-SPDI Total    145  127   151 

Notes. 1 Application self-efficacy has five items in DBR Cycle One and four items in DBR Cycle 
Two. 2Perceived Usefulness has three items in DBR Cycle One and four items in DBR Cycle 
Two.  3Behavioral intention is used in DBR Cycle One while Behavioral Intention to Use is used in 
DBR Cycle Two. 4Martha does not answer one of the two survey items. 5Andrea did not complete 
the FacConAd2 survey post-SPDI. 
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Table 32 

Comparison of DBR Cycle One and Cycle Two Participant Quantitative Results 

DBR Cycle 1    DBR Cycle 2  

Survey, Variable, or Construct Cindy Karen Sally  Dana  Martha Mark Andrea Oliver

Technology Experience (None = 13; Most = 65; Avg VW user = 40) 17 24 36  19  33 29 23 21 

Programming Ability (None = 10; Excellent = 50; Avg VW user = 19) 14 10 16  10  11 10 13 10 

Tech Willingness and 
Corresponding Faculty VW Willingness Percentile 

31  
2nd 

27 
1st  

44 
50th  

 47 
72nd  

 50 
97th  

37 
22nd 

35 
16th 

23 
0 

Session Survey: Times discussed, researched, went in-world 3 3 0  2  4 5 1 0 

FacConAd Survey: Totals based on common 28 survey items       

     Pre- 121 122 164  145  141 116 115 112 

     Post-  135 126 116  119  133 116  141 

     Change  14 4 -48  -26  -8 0  29 

Application Anxiety (four items)       

     Pre- 20 14 20  22  21 15 14 24 

     Post-  18 13 19  15  12 15  25 

     Change  -2 -1 -1  -7  -9 0  1 

Application Self-Efficacy (only the same four items)       

     Pre- 16 19 24  23  24 20 18 21 

     Post- 22 22 17  19  22 19  24 

     Change 6 3 -7  -4  -2 -1  3 

Community (three items)       

     Pre- 13 15 18  19  17 12 12 14 

     Post- 17 15 12  13  17 17  15 

     Change 4 0 -6  -6  0 5  1 

(continued) 
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DBR Cycle 1    DBR Cycle 2  

Survey, Variable, or Construct Cindy Karen Sally  Dana  Martha Mark Andrea Oliver

Compatibility (three items)       

     Pre- 14 13 18  17  17 12 12 6 

     Post- 14 14 12  12  17 13  12 

     Change 0 1 -6  -5  0 1  6 

Complexity (four items)       

     Pre- 19 15 24  13  17 15 19 10 

     Post- 15 11 16  16  14 12  14 

     Change -4 -4 -8  3  -3 -3  4 

Perceived Enjoyment (three items)       

     Pre- 12 13 18  16  18 12 12 12 

     Post- 17 17 12  12  18 16  16 

     Change 5 4 -6  -4  0 4  4 

Perceived Ease of Use (four items)       

     Pre- 14 16 24  19  12 16 16 18 

     Post- 15 18 16  17  16 11  23 

     Change 1 2 -8  -2  4 -5  5 

Perceived Usefulness (only the same three items)       

     Pre- 13 17 18  16  15 14 12 7 

     Post- 17 16 12  15  17 13  12 

     Change 4 -1 -6  -1  2 -1  5 
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Research Question 1 

Research Question 1 (RQ1) asks how the SPDI impacted the participants’ 

perceptions of virtual worlds as a learning environment in terms of nine variables. An 

overall summary is first presented for each DBR cycle and then summarized across 

cycles. Each of the nine variables explored in RQ1 are then presented by variable, by 

DBR cycle and across DBR cycles.  

RQ1: DBR Cycle One Summary. Research Question 1 (RQ1) asks how the 

SPDI impacted the participants’ perceptions of virtual worlds as a learning environment 

in terms of several variables. Based on change in score per variable, the SPDI produced 

mixed results across all variables with the exception application anxiety. Application 

anxiety increased for all participants while some participants experienced positive 

changes in some variables and negative changes in others.  Additionally, all but one 

participant increased their perception of virtual world complexity. Lastly, perceived 

usefulness decreased in all but one participant (not the same participant). No one variable 

was considered dominant in perceptions across participants except for perhaps for Dana. 

She explicitly says she will not adopt a virtual world until it’s easier to use and easier to 

approach.  

Based on the change in total FacConAd1 scores between pre- and post-SPDI, the 

SPDI positively increased the virtual world perceptions for Cindy and Karen while for 

Sally and Dana the opposite was true. One possible reason for this difference is that Sally 

and Dana considered themselves early adopters and likely adept with technology. Their 

SPDI experience did not align with those self-perceptions, and hence the widespread 
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negative reaction. However, when asked at the post-SPDI interview their intentions to use 

a virtual world, Sally’s response did not align with her score. Sally’s score would indicate 

that she would not use a virtual world but she said she would trial a virtual world. 

Perhaps Sally was experiencing reactivity during the interview (Maxwell, 2005); she 

knew my positive perception of virtual worlds and she may not have wanted to disagree 

with that perception during the interview. While Sally may consider trialing a virtual 

world if certain conditions prevail such as support and personal need, Dana will not adopt 

a virtual world at this time. Yet Dana experiences a positive score change in her 

behavioral intention variable. She also says if she were to pursue a virtual world, it would 

not be Second Life but something with higher fidelity and ease of use.  

RQ1: DBR Cycle Two Summary. Based on change in score per variable, the 

SPDI produced mixed results across participants for multiple variables while three 

variables were perceived as neutral or positive by the group as a whole. Specifically, the 

results varied by participant across application anxiety, application self-efficacy, 

complexity, perceived ease of use, perceived usefulness, and behavioral intention to use. 

Alternatively, the SPDI had a neutral or positive change in the participants’ sense of 

community, compatibility, and perceived enjoyment. Additionally, all but one participant 

experienced an increase in virtual world complexity. 

Based on the change in total FacConAd2 scores between pre- and post-SPDI, the 

SPDI positively increased virtual world perceptions for Oliver but not for Martha or 

Mark. Furthermore, I perceive the reasons for the negative perceptions are different for 

Martha and Mark. Martha’s change in application anxiety score, a negative nine, 
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controlled her overall score. As noted previously, Martha’s exposure to the in-world 

genetics island may have had a significant negative impact on her application anxiety; 

possibly not being intellectually able to meet a perceived high quality standard. Mark’s 

negative perceptions were controlled by perceived ease of use, perceived usefulness, and 

complexity. Interestingly, Mark’s perceived usefulness is negative but his community is 

equally strong, a five, but positive. Perhaps his statement of how Virtual Ability Island is 

“a good use,” might have affected his sense of community more. The purpose of Virtual 

Ability Island is to provide a space to support handicapped people connecting socially. 

Mark’s high positive change in score for perceived enjoyment was reflected in his direct 

statement that he did not anticipate finding the SPDI as enjoyable as he did. So for 

Martha, application anxiety controlled her overall score change while Mark had more 

variety in negative and positive perceptions.  

Oliver experienced a significant positive increase in total score but in his case, all 

variables had a positive increase. Perhaps his low perception coming into the SPDI 

afforded the increase across all variables, especially for the variables compatibility, 

complexity, perceived usefulness, and behavioral intention. Andrea does not take the 

post-SPDI survey. 

RQ1: Across DBR Cycles Summary. Research Question 1 (RQ1) asks how the 

SPDI impacted the participants’ perceptions of virtual worlds in terms of multiple 

variables. Based on the surveys combined with the qualitative analysis of the transcripts, 

I have rank placed the participants according to how I interpret their likelihood to 

consider and adopt a virtual world as a learning environment based on their comments, 
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in-world behaviors, survey scores, and my interpretation of those scores. I have also 

included my perception of their strongest motivator to pursue adopting or not adopting a 

virtual world. Karen (rank 1) would use a virtual world for her online courses to increase 

community through co-presence. Cindy (rank 2) would use a virtual world to augment 

her course content. Martha (rank 3) would use as a virtual world for a persistent online 

source of course content. Andrea (rank 4) would likely use a virtual world if it met her 

personal felt need such as a tool to explore health assessment outcomes. Sally (rank 5) 

and Mark (rank 6) would not likely use a virtual world unless the opportunity to use one 

presented itself that met a personal need. Oliver (rank 7) would not use a virtual world 

unless it used a unique affordance of virtual worlds that met a personal need in an off-the-

shelf ready-to-use format. I believe Oliver would have ranked higher had he participated 

after he had become an experienced faculty member. Dana (rank 8) will not use a virtual 

world until the technology progresses; the definition of technology progresses could also 

simply be a change in platform, not Second Life but a more robust, game-engine platform 

that supports high fidelity graphics and perceived easier avatar navigation. Furthermore, 

every participant would require some facilitating conditions be met such as having 

technical and design support.  

While I perceived that the changes made to the SPDI across DBR cycles did not 

significantly impact the survey measured variables (compatibility, perceived ease of use, 

and perceived usefulness), DBR Cycle Two had neutral to positive score changes for 

three variables: community, compatibility, and perceived enjoyment that DBR Cycle One 

did not. Of these three variables, the SPDI changes were only intended to affect 
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compatibility but crossover effects may not be ruled out. Many factors could have caused 

the change in the three variables in DBR Cycle Two. For Mark, his increase in perceived 

enjoyment was as he stated due to his pre-conceived perceptions of participating in this 

study on this topic of virtual worlds that he thought was an obsolete technology. Oliver’s 

compatibility is perhaps governed by his low perceptions pre-SPDI and the thought of 

leveraging a virtual world’s unique affordance of collaboration and communication 

across time for the problem of health care continuity. These personal perceptions may 

have had a stronger effect on the three variables than the cross-DBR cycle SPDI changes.  

The following subsections discuss the results for each of the nine variables 

queried in RQ1. 

RQ1a: Application anxiety. Specifically, how did the SPDI impact the 

participants’ application anxiety toward using a virtual world as a learning environment? 

Application anxiety refers to a negative emotional reaction to using a virtual world 

(Fetscherin & Lattemann, 2008; Venkatesh, 2000; Venkatesh et al., 2003). The four 

survey items focus on feeling apprehensive, scared to lose resources such as time, 

hesitant for fear of making a mistake, and intimidated. 

DBR Cycle One. Before the SPDI sessions, all four participants stated they were 

not anxious or nervous about using a virtual world in the context of this study. After the 

SPDI, all four participants had an increase in application anxiety based on survey results. 

Post-SPDI Cindy indicated that although she may not be anxious about using a virtual 

world as part of this SPDI, she would not feel comfortable using it in a classroom with 

her current level of expertise. Karen’s low pre-SPDI score for application anxiety relative 
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to the other three participants may mean she was possibly more anxious at the start of the 

SPDI sessions in comparison to the other participants. Yet Karen never overtly expressed 

anxiety. Post-SPDI, Karen states she is still a little nervous about navigating her avatar, 

getting lost, and how to do things. Sally is not anxious and recognizes that learning about 

new technologies is a necessity to keep abreast as if application anxiety must not interfere 

if present. Her increase in application anxiety is possible given this sentiment. While 

Dana was not anxious pre-SPDI, at her post-SPDI interview, instead of answering the 

question if she was anxious or nervous about using a virtual world, she responds with 

facilitating conditions. She also experiences events during the SPDI sessions that could 

have increased her application anxiety. Additionally, Dana indicated her avatar skills 

were not as good as Sally’s and she felt the mechanism for avatar movement was clunky. 

Perhaps her in-world experiences and her perceived inferior skills were significant events 

even though she was not vocal or indicated application anxiety.  

Given the SPDI increased application anxiety for all participants, the SPDI design 

considerations to reduce application anxiety was perhaps insufficient or inconsequential 

(refer to Table 12). The SPDI content for this variable was based solely on variable 

definition as no professional development studies used in this study addressed how to 

handle application anxiety. However, some sources of application anxiety were not 

controllable by this intervention. Dana’s initial encounter with another avatar was 

unsettling to her. This is not controllable as Second Life is a public platform. Potentially, 

more hands-on experience may be one solution. Cindy and Karen seem to indicate as 

such.  
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DBR Cycle Two. Before the SPDI sessions, all four participants stated they were 

not anxious or nervous about using a virtual world in the context of this study. After the 

SPDI, each participant reacted differently in terms of application anxiety. Martha 

experienced several moments of frustration and scariness that likely increased her 

application anxiety. While she said at the post-SPDI that she was not nervous or anxious, 

she caveats this statement by saying it’s not straightforward to use a virtual world. Mark 

experiences no change in application anxiety even though he too has incidences during 

the SPDI that could have increased his application anxiety. Post-SPDI, Mark says he 

“wouldn’t feel comfortable, but [he] wouldn’t feel scared.” Oliver experiences a decrease 

in application anxiety even though he too experiences incidents that could have increased 

his application anxiety such as losing his sense of direction when he walked under water. 

However, post-SPDI, Oliver states he was not anxious and furthermore, he re-enforces 

says it wasn’t complicated. Andrea also states pre- and post-SPDI that she is not nervous 

or anxious to using a virtual world. Pre-SPDI, she seems to recognize that newness can 

add anxiety but wants to “just get to it” to likely allay any fears. Andrea expresses her 

anxiety one time when she thought I was leaving her behind and hence she might get lost. 

Post-SPDI, she states she was not anxious but also states she would need to have the 

tutorial again to become comfortable. Andrea does not take the post-SPDI survey. 

Across DBR Cycles. Application anxiety increased for five participants of which 

four were in DBR Cycle One. An explanation for the widespread increase in application 

anxiety deals with the amount of content presented in the SPDI sessions even though no 

participant indicated this when asked directly. However, Cindy had once questioned the 
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amount of content that we were perceivably going to review. Additionally, Mark had 

recommended the SPDI spread out the learning of the different virtual world skills across 

all three sessions. Perhaps Mark felt rushed by the current design or perhaps this is a 

result of a perceived steep learning curve. It is possible that introducing virtual world 

skills over more time may reduce application anxiety as Cindy and Karen noted more 

experience may be helpful. Another option is to reduce the amount of virtual world skills 

reviewed. For example, perhaps the camera controls are not a requisite skill for the 

purpose of the SPDI. In attempting to define ways to decrease application anxiety, Sally 

and Andrea each offer a different perspective. Sally says you have to learn new 

technologies and she finds learning to be fun. This perspective could lower her anxiety 

level. For Andrea, she seemingly expected to incur application anxiety as she noted you 

“just have just get to it.” While increases in application anxiety are likely detrimental to 

behavioral intention, application anxiety has been explored as an antecedent, not a direct 

determinant of behavioral intention. It has had mixed results in that some found 

application anxiety as non-significant while others as significant (Fetscherin & Latteman, 

2008; Shen & Eder, 2009; Venkatesh, 2000). 

RQ1b: Application self-efficacy. Specifically, how did the SPDI impact the 

participants’ application self-efficacy toward using a virtual world as a learning 

environment? Application self-efficacy is an individual’s beliefs about their capability in 

using a virtual world (Pajares, 2008; Yi & Hwang, 2003). The five application self-

efficacy survey items states the participant believes s/he has the ability to control their 

avatar, communicate with others, teleport, search for sites, and take pictures (DBR Cycle 



 

366 
 

One only), all while in-world. DBR Cycle Two does not include the survey item on 

taking pictures in-world. 

DBR Cycle One. Cindy and Karen’s scores indicate an increase in application 

self-efficacy while Sally and Dana’s scores indicate a decrease. Even though Cindy does 

not consider technology intuitive to her, she exhibits several behaviors that illustrate her 

application self-efficacy with regards to virtual worlds. While she may be self-

efficacious, she did indicate there were limits to her application self-efficacy, for 

example, when she asks incredulously if we were going to learn a perceived large amount 

of content. Cindy’s survey score indicated the SPDI increased her application self-

efficacy but it is still not enough for her to start using a virtual world for her courses; she 

notes that she needs more practice time. Karen was similar to Cindy in that she feels she 

can be challenged by technology but fully believes she can master it if given guidance. 

She too indicates there is a limit to her application self-efficacy with a virtual world such 

as when says she could not use a virtual world until she becomes more comfortable with 

using it. Again similar to Cindy, Karen indicated an increase in her application self-

efficacy. 

Sally professed to be an early adopter of technology and her verbal comments 

throughout the interviews and SPDI sessions aligned with this statement as well as her in-

world behaviors. However, Sally’s scores indicate a decrease in application self-efficacy 

due to the SPDI. I believe Sally to be self-efficacious and consider her decrease a 

reflection of her standard response set. Dana also professed to be an early adopter of 

technology in her pre-SPDI interview and again with Sally during SPDI Session Three. 
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Additionally, she says she is not intimidated by technology but she has difficulties with 

avatar navigation and notes her skill level as less than Sally. Dana experiences a decrease 

in application self-efficacy; her comments and in-world behaviors support this. 

Interestingly, Cindy and Karen begin with lower application self-efficacy scores 

than Sally and Dana. After the SPDI, their scores indicate an increase in application self-

efficacy due to the SPDI even though they recognize limits in their virtual world skill set. 

In contrast, Sally and Dana who are confident in their technology abilities as early 

adopters, their scores decrease after the SPDI resulting in a negative effect. The SPDI 

effect on application self-efficacy may depend on the participant’s perceived application 

self-efficacy prior to the start of the SPDI. Furthermore, if Sally and Dana have high pre-

SPDI application self-efficacy and likely consider themselves as adept technology users, 

difficulties could have a larger impact on not only their application self-efficacy but also 

their perception of the readiness of the technology for general use as noted by Dana. 

DBR Cycle Two. Martha and Mark’s scores indicate a decrease in application 

self-efficacy while Oliver’s scores indicate an increase. Andrea does not take the post-

SPDI survey. Martha is confident in using technology and her in-world self-exploration 

indicates she is self-efficacious when exploring a virtual world. However, in terms of 

designing and implementing a virtual world, she indicates she is not self-efficacious. 

Mark shares with the guest speaker that he is good at using a virtual world. Like Martha, 

he recognizes the limits of his skills in terms of designing and implementing a virtual 

world as a learning environment. Both Mark and Martha explicitly state they did not 

think they were capable of programming a virtual world. Oliver is very comfortable using 
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technology and confident in his abilities. Even though Oliver experiences an increase in 

application self-efficacy, he makes a similar comment to that of Martha and Mark; he 

would not be comfortable to make changes to a virtual world. Andrea feels comfortable 

with technology and says with the right support, she could become comfortable using a 

virtual world. I don’t believe the SPDI decreased her application self-efficacy. 

Across DBR Cycles. Changes to the SPDI made after DBR Cycle One were not 

intended to affect application self-efficacy. The score changes across DBR cycles 

indicate no significant score changes across cycles. DBR Cycle Two participant score 

changes are within the range of score changes for DBR Cycle One participants. Three 

participant score changes were positive while the remaining four changes were negative. 

Based on the transcripts, all participants except Dana would likely feel comfortable 

exploring and navigating a list of vetted, perceived safe, virtual world sites on their own. 

Some participants such as Martha would likely explore beyond a vetted environment 

given how upon first arrival in-world, she starts a conversation with a stranger (another 

avatar). The participants that experienced the live synchronous guest speaker all 

recognized the speaker as a subject matter expert and felt their abilities were less than the 

guest speaker. This did not appear to affect all participants in the same manner given the 

two participants in DBR Cycle One who experienced the live guest speaker experienced 

increased application self-efficacy while the two participants in DBR Cycle Two who 

experienced the live guest speaker experienced a decrease in application self-efficacy.  

Interestingly, the three participants who have the highest pre-SPDI scores also 

experience a decrease in application self-efficacy. One explanation is that these 
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participants have high expectations of themselves, and if there are difficulties whether 

due to them or the technology itself, it may be more detrimental to their perceptions. For 

Martha, the decrease does not reflect the fact that she would still adopt a virtual world. 

She embodies the same characteristic that she valued in the guest speaker, a can-do 

attitude. Additionally, Martha is likely a true innovator with strong technology self-

efficacy in general. But for Dana, this decrease may be detrimental to her consideration 

of adopting virtual worlds. While Dana may perceive herself as an early adopter, she 

scored the second to lowest score of the eight participants in terms of technology 

experience. So for Sally and Martha, the high pre-SPDI and negative change could be 

inconsequential, but for Dana it may have significant effect.  

High post-SPDI application self-efficacy score may indicate likelihood of 

improved consideration in adopting a virtual world as a learning environment.  Based on 

the same four items, Cindy, Karen, and Martha score the same 22 and are likely adopters. 

Sally, Dana, and Mark score a 17, 19, and 19, respectively; they are not likely adopters. 

Oliver scores a relatively high 24; he is potentially an anomaly. While he may not adopt a 

virtual world at this time, he also said he would adopt a virtual world if it leveraged a 

unique affordance in an off-the-shelf, easy-to-use format. Given the small sample size, 

this interpretation of high post-SPDI scores is only conjecture.  

Regardless of application self-efficacy scores, no participant felt comfortable 

about using a virtual world as a learning environment by the end of the SPDI. In 

retrospect, there may be two different types of application self-efficacy that could be 

surveyed specifically for virtual worlds as a learning environment given self-efficacy is 
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known to be context dependent and task specific (Pajares & Miller, 1994). Additionally, 

in terms of computer applications, researchers have found that application specific self-

efficacy influences behavioral intentions (Marakas et al., 1998; Agarwal et al., 2000). In 

the context of this study, the first type of application self-efficacy could be for exploring 

and navigating a virtual world, the second type is for using it as a learning environment. 

The application self-efficacy measure used in this study was about exploring and 

navigating a virtual world. The tasks were to control, communicate, and teleport their 

avatar as well as search for in-world sites. These tasks are basic to using a virtual world 

and are equally appropriate for students, not just faculty. However, specifically for 

faculty, it may have been informative to also explore their self-efficacy about using a 

virtual world as a learning environment even though the SPDI was not intended to 

provide, as Karen said, the “nuts and bolts” of implementation. Yet, a common 

facilitating condition reported by the participants was to have technical and design 

support to facilitate adoption which can be interpreted as indicating low self-efficacy with 

regards to using a virtual world as a learning environment.  

Measuring both types of application self-efficacy may be important to 

understanding consideration in adopting virtual worlds as a learning environment. 

Previous studies have found that application self-efficacy is a significant antecedent to 

perceived ease of use as well as a significant determinant of actual usage as is computer 

self-efficacy (Shen & Eder, 2009; Yi & Hwang, 2003). However, these studies were not 

exploring faculty consideration of adopting a virtual world as a learning environment. 

Knowing the difference may better direct improvements to a professional development 
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intervention. Furthermore, future studies may want to include some aspects of 

implementation in the SPDI such as how to design and develop a role-play learning 

experience.  

RQ1c: Community. Specifically, how did the SPDI impact the participants’ 

perception of community in using a virtual world as a learning environment? Community 

is the belief that using a virtual world improves user collaboration, communication, and 

cooperation (Fetscherin & Lattemann, 2008). The three survey items specifically state 

that a virtual world improves those three attributes: collaboration, communication, and 

cooperation. 

DBR Cycle One. Community was difficult to evaluate potentially because 

incorporating community into courses may not be a ubiquitous or explicitly addressed 

instructional strategy. Comments about community were limited. Cindy’s scores indicate 

an increase in sense of community, Karen no change, and a decrease for both Sally and 

Dana. Cindy, Karen, and Dana do not rely upon group activities in their courses. Cindy’s 

desire to improve instruction is at the individual student level such as engaging students 

during lecture. Cindy does not talk about community during the sessions that could 

triangulate with her increased perception of community. So while she may not have 

previously been contemplating community type activities, perhaps the SPDI introduced 

her to that concept or possibility to employ community activities. Karen would like the 

students to interact more especially given that her courses are online but past experience 

has left her hesitant to use collaborative activities. The SPDI has no impact on her 

perception of community and does not provide qualitative data that could explain this 
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result. Dana’s only mention of community dealt with using an online software package 

for lecture and for office hours. Similar to Cindy, her focus is at the individual student 

level. She believes a virtual world would be useful for individual role-play and individual 

skills. Dana experiences a decrease in her perception of community and provides no 

comments to explain this result. In contrast, Sally uses scenario-driven group work with 

post-simulation debriefing conducted as a group. She is the only participant who shares 

that she has past experience with classroom community as a common instructional 

strategy and who is evaluating community during the SPDI sessions. Sally experiences a 

decrease in her perception of community, and again, a lack of qualitative precludes 

triangulation. It should also be noted that Sally and Dana were only in-world together 

during one session and experienced the guest speaker as a podcast. The affordances of 

community may have been diminished with the lack of co-presence. This may be 

significant. 

DBR Cycle Two. While Mark and Oliver’s scores indicate an increase in 

perception of community, Martha indicates no change due to the SPDI. Oliver envisions 

using a virtual world for three distinct purposes, all of which encompass the variable 

community. Community may be important to Mark since comments that most nursing 

tasks are group work. During the sessions Mark appears to have experienced a sense of 

co-presence that could explain his increase in perceived community. First when he 

recognizes Martha’s presence in-world by saying hello. Second, Mark spends time 

talking one-on-one with the guest speaker in a very natural interactive manner. Andrea 

echoes Mark’s comment that most nursing tasks are group work and she also believes 
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that students these days prefer to work in groups. While perception of community may 

therefore be important to her consideration in adopting a virtual world as a learning 

environment, she makes no comments that indicate the SPDI impact on community. 

Across DBR Cycles. Only two participants, both in DBR Cycle One, indicated a 

decreased sense of community about a virtual world. For Sally, her decrease may reflect 

her response set but knowing how important communication and collaboration are to her 

instruction, her decrease may reflect her true sentiments. This decrease may have 

significant effect on her overall perception of a virtual world as Fetscherin and Latteman 

(2008) found community as a statistically significant antecedent to perceived usefulness. 

For Dana, her score change may represent an overall diminished perception of virtual 

worlds across multiple variables. She did not have any comments on community during 

the sessions and her current use of group work is limited to online discussion forums. In 

contrast to Sally, Dana’s decreased community may have less effect on overall behavioral 

intention since she does not rely heavily on group activities.  

Karen and Martha’s scores indicate no change in community and provide no 

qualitative data to interpret this result. Oliver, Cindy, and Mark’s scores indicate an 

increase in perception of community. Since I believe community is a unique affordance 

of virtual worlds, it was surprising that there weren’t more positive changes. Three 

reasons are possible. First, the community measure is newly developed with no reported 

Cronbach alpha so its validity and reliability are unknown (Fetscherin & Latteman, 

2008). Second, the SPDI did not include a joint collaborative activity which could 

improve sense of community through firsthand experience. Lastly, only two dyads, one 
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from each DBR cycle, received the live synchronous guest speaker discussion. Sally, 

Dana, Oliver, and Andrea do not experience the guest speaker live. Experiencing a live 

guest speaker may be significant to developing a sense of community. This variable also 

had limited qualitative findings to explain survey results. 

RQ1d: Compatibility. Specifically, how did the SPDI impact the participants’ 

perception of compatibility of using a virtual world as a learning environment in their 

current teaching practices? Compatibility is how well virtual world usage aligns with 

current user values, needs, and past experiences (Moore & Benbasat, 1991). The three 

survey items address compatibility with all aspects of their teaching; if it fits well with 

how they like to teach; and if it fits their teaching style. Changes made to the SPDI for 

DBR Cycle Two were intended to improve perception of compatibility across DBR 

cycles.  

DBR Cycle One. The SPDI incurred mixed results. Karen experiences an increase 

in perceived compatibility even though she only mentions one compatible instructional 

strategy that aligns with virtual world usage, i.e., for presentations. Only identifying one 

instructional strategy may not be surprising given Karen is not looking to replace current 

practices with something compatible but rather something new that is compatible with 

her needs. So something she learned must have resonated with her need to increase her 

perception of compatibility. The SPDI had no effect on Cindy’s perception of 

compatibility even though she is able to list several instructional strategies that align with 

virtual world usage such as for presentations; knowledge sharing such as the sound of 

pediatric congenital heart disease; data collection; patient assessment; and possible 
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anonymity in lieu of current classroom clickers. The SPDI had a negative effect on Sally 

but this may be due to her response set as I don’t believe her comments support this 

decrease in perceived compatibility. While Sally is initially challenged in identifying how 

a virtual world could be used for her, as the sessions continue she identifies some 

compatible uses such as experiential learning and knowledge sharing. Dana experiences a 

decrease in perceived compatibility due to the SPDI. In Dana’s case, she is initially 

evaluating virtual worlds to see if it would be effective for her use; this effectiveness may 

be her attribute for determining compatibility. It is only during Session Three with Sally 

that she explores compatibility in which role-play scenarios as experiential learning, 

especially for testing, would be compatible with her needs.  

Finding instances of compatibility in the transcripts was difficult because 

compatibility is more of an abstract concept about values, needs, and experiences, and 

hence the survey items were also more abstract, about teaching and teaching style. 

Perhaps it would have been more informative to query about specific instructional 

strategies such as role-play, presentations, and knowledge sharing; instructional strategies 

more recognizable to the participants, especially given Karen, Sally, and Dana were 

challenged to identify instructional strategies that a virtual world could support in 

accordance with their teaching preferences.  

Some SPDI changes may improve the impact of this variable. The visited sites 

and highlighted activities could have been reviewed from a more relevant perspective. 

For example, the nutrition activity introduced the participants to an interactive, real-life, 

role-play scenario on making healthy restaurant choices. It also introduced the 
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participants to the concept of a heads-up display and how that can be used to personalize 

an experience. Perhaps more time could have been spent brainstorming how the 

participants could use that type of interactivity. This of course takes more time from the 

SPDI sessions; the use of pivotal cases and other relevant cases may prove improve 

effectiveness and alleviate that concern (Linn, 2006). Customization was attempted by 

review of the course syllabi provided by two participants. However it was difficult to 

conceptualize how to leverage the affordances of a virtual world to support the listed 

objectives and assignments. Hence, this extant data were not collected for DBR Cycle 

Two.  

DBR Cycle Two. Mark and Oliver experience an increase in perceived 

compatibility while Martha’s scores indicate no change in her perceived compatibility. 

Martha makes no comments with regards to compatibility to help explain her results. 

Mark also makes no comments about compatibility with his teaching style, he does 

however comment on Martha’s noting that a virtual world is not compatible with 

Martha’s teaching style. Mark has experienced Martha as an instructor. But in 

recognizing this incongruence with Martha, he is possibly revealing that a virtual world is 

compatible with his teaching style. Oliver makes no comments with regards to 

compatibility although Oliver has not taught in a classroom environment in a while albeit 

he has taught many one-day professional development sessions over the past year. 

Oliver’s vision for using a virtual world for continuity in health care relies on a problem-

based learning instructional approach. This is the same instructional approach he is 

studying as part of his dissertation. Therefore, his virtual world use case is likely aligned 
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with what he perceives as a viable teaching style. Another explanation for his increase in 

compatibility is that Oliver’s pre-SPDI perceptions were very low indicating he perceived 

low compatibility pre-SPDI. So what he did learn from the SPDI may have been 

significant to make a positive change. For Andrea, compatibility was really how well the 

real world could be simulated in a virtual world as her teaching style relies on attempting 

to mimic real world conditions. I would have anticipated an increase in her compatibility 

had she taken the post-SPDI survey. 

Across DBR Cycles. SPDI changes were made in DBR Cycle Two that were 

intended to increase compatibility from DBR Cycle One to DBR Cycle Two. These 

included changing the video homework and the visited in-world sites. Score changes 

from DBR Cycle One were negative five, negative six, zero, and one while for DBR 

Cycle Two were zero, one, and six. While it may be possible that the SPDI changes did 

increase compatibility as there were no negative changes, I do not believe this to be the 

case. Sally’s decreased compatibility could be related to her response set answers while 

Dana may have had difficulties finding instances of compatibility. Sally and Dana score 

negatively across many variables, and compatibility may be no different than the others 

from their responses. While Oliver in DBR Cycle Two had a score change of positive six, 

it was on average a neutral perception given his low pre-SPDI score. 

Compatibility as currently measured may not be a strong factor since it seemed 

participants don’t really discuss technology as compatible with teaching style. For Dana, 

she seemed to use the notion of effectiveness to determine compatibility while Andrea 

was assessing its ability to mimic the real world. The variable was included to represent a 
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construct from Rogers’ (2003) innovation adoption model. While Hua and Haughton 

(2009) measured compatibility in their study, the measure consisted of two items: Using 

the virtual world is compatible with my previous online surfing experience and Using the 

virtual world would fit into my lifestyle. These did not seem to align with the purpose of 

my study, exploring faculty consideration in adopting as a learning environment. 

Furthermore, their results indicated compatibility was not-significant to the determinant 

attitude toward using. Hence I used Moore and Banbasat’s (1991) measure which 

explored the use of a word processing system in a business environment. In that 

application, participants likely thought about what they do at work in terms of typing and 

compare that against electronic word processing. In my application, I replaced the word 

processing system with virtual world. I also replaced work with teaching. It may have 

been a challenge for faculty to envision what it is they do teaching in comparison to how 

they might do that in a virtual world. The affordances of a virtual world may be unclear 

and foreign, and hence finding compatibility is a challenge. Compatibility may be too 

abstract a concept for faculty to reify. Perhaps specific common instructor tasks could be 

identified and integrated into the SPDI and the measure to increase the recognition of 

compatibility. 

RQ1e: Complexity. Specifically, how did the SPDI impact the participants’ 

perception of complexity to use a virtual world as a learning environment? Complexity is 

the perception of how difficult it is to understand and use a virtual world (Moore & 

Benbasat, 1991; Rogers, 2003). Three of the four survey items focused on time: taking 

too much time from other duties; the time it takes to learn versus being worth the effort; 
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and taking too much time for mechanical operations such as data input. The last survey 

item for complexity dealt with being too complicated to understand what is going on. 

Since the complexity survey items were written in the negative, the scores were reversed, 

e.g., strongly agree was scored a one instead of a seven.  

DBR Cycle One. Only Dana’s scores indicate a decrease in perceived complexity. 

Furthermore, only limited phrases were attributed to the variable complexity. Cindy and 

Dana make a comment about complexity during the SPDI sessions. Cindy’s dealt with 

not knowing where she was while flying while Dana’s comment was directly related to 

technology complexity. Dana laments that faculty have a hard enough time using 

PowerPoint and Blackboard so using a virtual world would be too much for them. Dana 

perceives the technology as too complex for her peers. Although Dana’s decrease in 

perceived complexity is incongruent with her comment, she did note that the homework 

videos demystified the process which may have helped reduce her perception of the 

complexity in using a virtual world. However, it must be kept in mind that her pre-SPDI 

perception was negative while her post-SPDI score was neutral. Cindy, Karen, and 

Sally’s scores indicate an increase in their perception of the complexity of the 

technology.  During the post-SPDI interview, Karen did note it would take effort to use a 

virtual world, and hence, possibly indicate that this was perceived as a complex 

technology to use in her courses. Sally’s post-SPDI interview comment alluded to being 

complex; she felt the homework videos helped her understand how all the parts fit 

together, which could be interpreted to mean this was a complex technology to use.  
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Furthermore, Karen’s post-SPDI score reflects a negative perception, i.e., item scores 

were less than neutral.  

DBR Cycle Two. Both Martha and Mark’s scores indicate the same increase in 

perceived complexity while Oliver experiences a decrease. Both Martha and Mark 

indicate it would be complex for students and faculty to use. During the post-SPDI, 

Oliver says it would be complex for an instructor to incorporate but if the virtual world 

was already setup for his purposes, then it would not be complex. From a student’s 

perspective, it would not be complex either. Oliver perhaps answered the survey for these 

items with the recognition that an off-the-shelf ready-to-use virtual world would not be 

complex and not complex for students. This would help explain his decrease in 

complexity. For Andrea, while she found it complex, she also said that guidance would 

minimize that. 

Across DBR Cycles. Five participants experience an increase in their perceived 

complexity of using a virtual world. Consideration should be given to SPDI changes that 

might improve this result but the root cause of this perception was not verbalized. This 

needs further investigation. The measure for complexity may also need review for survey 

items that may be more specific or relevant to virtual world usage. The original measure 

was based on using a computer and developed over 20 years ago (Thompson et al., 1991). 

Three of the four survey items adapted to this study seem applicable to virtual worlds 

such as it takes too long to learn how to use a virtual world to make it worth the effort. 

But one item may not have transitioned as well; using a virtual world involves too much 

time doing mechanical operations (e.g., data input). Participants may not have had 
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enough exposure or the SPDI content for them to understand what doing mechanical 

operations (e.g., data input) would be for them as a faculty virtual world user. 

RQ1f: Perceived enjoyment. Specifically, how did the SPDI impact the 

participants’ perceived enjoyment toward using a virtual world as a learning 

environment? Perceived enjoyment is the degree to which the instructor anticipates using 

virtual worlds would be fun to use, regardless of other performance type measures (Davis 

et al., 1992). The three corresponding survey items state that using a virtual world is 

enjoyable and fun as well as the process in using a virtual world is pleasant. It should be 

noted that these survey items are written in the first person and not a projection of how 

students might perceive a virtual world even though participants at times discussed 

perceived student enjoyment. 

DBR Cycle One. Cindy and Karen’s pre-SPDI perceived enjoyment scores are 

lower than Sally and Dana’s who start at a higher pre-SPDI score. Post-SPDI, Cindy and 

Karen’s scores indicate an increase in perceived enjoyment due to the SPDI while Sally 

and Dana’s scores do not. Sally and Dana may have anticipated that using a virtual world 

was going to be enjoyable and may instead have found it was simply not as fun as what 

they anticipated. While Dana starts out believing it could be entertaining to use a virtual 

world, at the post-SPDI interview Dana explicitly states that she would not have called 

the SPDI sessions fun but rather informative. While Dana believes students may find it 

fun to collaborate in-world, she did not find it enjoyable. Sally’s decrease in perceived 

enjoyment was not supported by her comments and in-world behaviors and may simply 

reflect her response set. Even though Cindy found using a virtual world was fun and she 
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experienced an increase in perceived enjoyment, she would not extend that sentiment to 

using it as a learning environment. Yet when providing a specific example of using a 

virtual world relevant to her needs, Cindy says it would be fun to use it in that way, 

contradicting her prior statement. Karen found the sessions fun and enjoyed learning 

about virtual worlds. She felt students would find it fun so long as it worked properly.  

DBR Cycle Two. Mark and Oliver’s scores indicate an increase in perceived 

enjoyment while Martha’s scores indicate no change.  Pre-SPDI, Martha believes a 

virtual world as a learning environment could be entertaining. While she said she did 

have fun in the sessions, she also found herself intrigued by it. Martha believes that some 

may enjoy using a virtual world while others may not, and more specifically, she felt 

adolescents may find it more fun than others. Mark perceives that using a virtual world 

could offer a more fun way to provide content and learning. However, students would 

need to see a direct relationship between using a virtual world and the learning objectives 

before they might consider it fun. Mark shares that he was surprised that he did have fun 

in the sessions. Some of Oliver’s comments while in-world led me to believe he had fun 

during the sessions. However, post-SPDI he says he would not have called the SPDI 

sessions fun but rather interesting and exploratory even though his score change indicates 

he did increase his perceived enjoyment. As for the students, the learning environment 

would need to be of professional quality otherwise students may find it irritating instead 

of fun. Andrea said it was fun and that it would be fun to use in her course with some 

caveats such as providing a good orientation program.  
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Across DBR Cycles. Cindy and Karen from DBR Cycle One and Mark and Oliver 

from DBR Cycle Two indicate an increase in perceived enjoyment while Martha 

experiences no change. For Martha, her high pre-SPDI score may have limited the extent 

to which an increase could be incurred.  In contrast, Sally and Dana from DBR Cycle 

One indicate a decrease in perceived enjoyment due to the SPDI. This seems possible for 

Dana but not for Sally. Dana had said she did not find the sessions fun but rather 

informative. The word informative has a flat, unemotional connotation when compared to 

Martha’s intrigued and Oliver’s interesting and exploratory. Additionally, knowing Dana 

experienced difficulty navigating her avatar, this may have impacted her perceived 

enjoyment. Venkatesh (2000) and Yi and Hwang (2003) have found a statistically 

significant, positive correlation between perceived enjoyment and perceived ease of use. 

So this may be an explanation for Dana’s decrease in perceived enjoyment. For Sally, her 

decrease in perceived enjoyment was not supported by her comments and in-world 

behavior. It should be noted that Sally attended the first two SPDI sessions alone and then 

the last session with Dana. If Sally perceived Dana to be negative about virtual worlds in 

general, Sally may have provided a lower scored response set. It is unclear if Dana is in a 

position of higher authority within the department relative to Sally. Andrea was the only 

participant who unequivocally said the sessions were fun.  

RQ1g: Perceived ease of use. Specifically, how did the SPDI impact the 

participants’ perceived ease of use in using a virtual world as a learning environment? 

Perceived ease of use is the degree to which the participant anticipates using virtual 

worlds would be free from effort (Davis et al., 1989; Moore & Benbasat, 1991). The four 
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ease of use items focused on how easy it is to learn to use a virtual world; to get a virtual 

world to do what they want; to become skillful at using a virtual world; and simply 

finding it easy to use. Changes made to the SPDI for DBR Cycle Two were intended to 

improve perceived ease of use. 

DBR Cycle One. Both Cindy and Karen’s scores indicate increases in perceived 

ease of use while Sally and Dana have decreases. Based on session observations, Sally 

was the only participant that did not appear to have problems using a virtual world or 

maneuvering her avatar with some caveats such as avatar maneuvering in tight spaces. 

Interestingly, Sally is 39 years old while Cindy, Karen, and Dana are in their mid- to 

upper-fifties in age. While there is no direct evidence for this relationship between age 

and perceived ease of use, it seemed important to state. However, Sally’s scores indicate 

a decrease in perceived ease of use but I believe her responses were strictly response set 

as her decrease does align with my observations, her behaviors, or her spoken words. An 

alternative explanation for any decrease in perceived ease of use for Sally may be her 

pre-SPDI perceptions of her abilities did not align with her actual abilities but this is 

conjecture. Dana indicated a decrease in perceived ease of use but in her case, she was 

quite explicit that maneuvering the avatar was difficult and the software needed to be 

easier to use. Her comments justify her decrease. Both Cindy and Karen’s scores indicate 

an increase in perceived ease of use due to the SPDI even though they both mention 

practice would increase ease of use.  

In evaluating perceived ease of use across participants, it became apparent that it 

would be insufficient to evaluate faculty consideration in adopting based on post-SPDI 
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scores alone. The post-SPDI scores were 15, 16, 17, and 18. While Dana scored a 17 

which on average is a slightly positive perception on ease of use (neutral would be a 

score of 16), she was forth coming in saying the technology is not ready for adoption 

with ease of use as the major contributor to this sentiment. Her pre- to post-SPDI score 

change of negative two is more indicative of her sentiment than the post score of 17. In 

contrast, Cindy has a lower post-SPDI score (15) but it represents an increase in 

perceived ease of use due to the SPDI. Comparing just the post-SPDI scores would not 

have accurately assessed participants’ relative perceived ease of use. Furthermore, as 

might be expected, post-SPDI scores alone would not be able indicate the impact of an 

intervention on each participant. 

DBR Cycle Two. For DBR Cycle Two, the avatar navigation handout support aid 

and the discussion of the Second Life viewer functionality was simplified to improve 

perceived ease of use. This did not work. Both Martha and Mark have negative comments 

about ease of use. During the SPDI sessions, Martha verbalizes her frustration more so 

than Mark. Interestingly, Martha’s scores indicate an increase in her perceived ease of 

use while Mark’s scores indicate a decrease in perceived ease of use. Similar to Martha, 

Oliver’s scores indicate an increase in score even though he recognized that 

implementing a virtual world would be difficult. Oliver transitions from a predominantly 

neutral perception to a positive perception. However, his ability to explore and navigate 

was easy for him which may have overshadowed his responses. Besides the increase in 

perceived ease of use, what is also similar between Martha and Oliver is that they have 

strong general computer self-efficacy. Both were vocal that using technology is not a 
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problem for them; it’s not even a question for them. If you look at the TAM model 

investigated by Venkatesh (2000), Shen and Eder (2009), Yi and Hwang (2003), and 

Chow et al. (2012), they indicate a statistically significant positive correlation between 

computer self-efficacy to perceived ease of use. So while problems were recognized by 

Martha and Oliver, their computer self-efficacy may have influenced their perceived ease 

of use. Conversely, Mark experiences just the opposite, a decrease in perceived ease of 

use even though his comments were of similar nature as to what Martha noted. However, 

Mark does not have the same level of self-efficacy as does Martha and Oliver. Although 

his pre- and post-SPDI application self-efficacy scores (20/19) are not that lower than 

Martha’s (24/22) and Oliver’s (21/23), his verbal comments would indicate otherwise. 

The most notable being when he commented pre-SPDI that he prefers to use technologies 

that are “tried and true” which a virtual world is not. Interestingly, Mark did not like the 

navigation aid. In contrast, Andrea specifically states the opposite; the form made it 

easier for her to move. Andrea did not seem to have problems navigating, and any issues 

were taken in stride without comment. She does however indicate during the post-SPDI 

that it does take a lot of effort to use a virtual world but considers this also has a 

generational component, i.e., the younger would find it easier to use.  

Across DBR Cycles. I do not believe changes to the SPDI impacted the 

participant’s perceived ease of use. Each cycle had two participants who experienced an 

increase in perceived ease of use, and likely another participant in DBR Cycle One based 

on her comments and in-world behaviors. While Mark did not like the hand out support 
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aide, Andrea did.  Additionally, I believe Martha’s and Oliver’s general computer self-

efficacy mediated their perceptions.  

Assuming the SPDI changes were not impactful on perceived ease of use, and 

hence a cross cycle comparison possible, the post-SPDI scores do not indicate relative 

participant perceived ease of use. Martha’s post-SPDI score of 16 with an increase in 

perceived ease of use does not align with Sally’s post-SPDI score of 16 with a decrease in 

perceived ease of use. I find this interesting and wonder if a larger data set would confirm 

this finding that post-SPDI scores are not indicative of relative participant perceived ease 

of use.  

RQ1h: Perceived usefulness. Specifically, how did the SPDI impact the 

participants’ perceived usefulness of a virtual world as a learning environment? 

Perceived usefulness is the degree to which the instructor believes using virtual worlds 

would enhance job performance, e.g., student outcomes (Davis et al., 1989; Moore & 

Benbasat, 1991). The four survey items dealt with how using a virtual world would 

improve performance, effectiveness, and productivity as well as simply useful in their 

courses. Note that DBR Cycle One did not include the survey item on usefulness in terms 

of improving productivity. Changes made to the SPDI for DBR Cycle Two were intended 

to improve perceived usefulness. 

DBR Cycle One. Participants were able to identify useful ways to employ a 

virtual world but their survey scores indicated that this did not transition to an increase in 

perceived usefulness except for Cindy. Participant’s thoughts on perceived usefulness 

included being able to leverage the visual affordances of a virtual world, simply as 
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another modality to improve student learning or to provide a different perspective such as 

being able to see beneath the skin. This would also lend virtual worlds to be more 

interesting to the students. Other examples of perceived usefulness included knowledge 

sharing, skill building, and experiential learning. With these identified examples of 

usefulness, it would lead one to think that the SPDI would have a positive effect on 

participant’s perception of usefulness, but this was not the case. Cindy, the only 

participant to experience an increase in perceived usefulness, makes comments 

supporting this increase. She feels a virtual world could be useful for visual learners and 

she provides several relative advantages. Karen and Dana’s scores indicated the SPDI 

had a negative impact on their perceived usefulness of a virtual world. For Karen, she had 

stipulated that a virtual world would only be useful in certain cases which may have 

overshadowed her survey responses. Interestingly, at post-SPDI interview Karen 

indicates a keen interest for using a virtual world for distance education so her decrease is 

somewhat surprising. Dana also experienced a negative effect even though she provided 

several ways to use a virtual world. However, her pre-SPDI role-play scenario was not 

exactly presented in the SPDI to her needs as she notes that she would want to use a 

higher fidelity platform with grittier towns. This may have affected her perceived 

usefulness. Even though Sally identifies multiple ways a virtual world could be useful, 

her scores indicate a decrease in perceived usefulness. This decrease is not supported by 

her comments, given the number of ways Sally found a virtual world useful. Again, her 

scores may represent her response set. 
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DBR Cycle Two. Martha and Oliver’s change in scores indicate an increase in 

perceived usefulness while Mark indicates a decrease. Martha believes virtual worlds are 

useful across all levels of learning and could be useful in all her courses. However, she 

does believe the optimal course would include face-to-face as well as online using a 

virtual world. Hence, from her perspective a virtual world would not be a replacement to 

face-to-face learning. During the pre-SPDI interview Oliver says he didn’t see added 

value to using a virtual world. However, as the sessions progressed, Oliver starts to see 

the unique affordances of a virtual world and how it might offer something different for 

him. Oliver’s low pre-SPDI scores align with his pre-SPDI statements while his post-

SPDI scores align with his learning across the SPDI. However, it should be recognized 

that Oliver’s perception, while increased, still only represents a neutral perception. Mark 

sees that certain sites we visited were useful for their intended purpose and during his 

post-SPDI interview he shares a vision for how he might use a virtual world, making it 

surprising that he had a decrease in perceived usefulness. Perhaps his singular vision was 

not strong enough to convince him of the usefulness of a virtual world or was not well-

defined enough to make it possible and doable. Andrea is deliberately contemplative 

about the usefulness of a virtual world. While she views it as having endless possibilities, 

she states she also needs to interact with it as implemented for a specific context in order 

to truly assess its usefulness for her needs.  

Across DBR Cycles. The video homework and visited in-world sites were 

changed after DBR Cycle One with the intention to improve perceived usefulness. Mixed 

results were found within and across DBR cycles based on the same three survey items. 
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The SPDI increased perceived usefulness for one participant in DBR Cycle One and two 

participants in DBR Cycle Two. However, the impact of the SPDI changes remains 

questionable because the qualitative findings did not consistently support the survey 

results. 

In DBR Cycle One, Cindy’s increase was the only score change I felt was 

substantiated by the qualitative data; her score increased and she cited several ways a 

virtual world could be useful for her. The other three participants had decreases even 

though they too could cite a useful purpose of a virtual world. In DBR Cycle Two, Oliver 

and Martha experience an increase in perceived usefulness and I believe their ability to 

identify useful applications of a virtual world support this increase. However, it should be 

noted that Oliver’s increase represents a change from a negative pre-SPDI to a neutral 

perception. So while the SPDI was effective, it did not result in a positive perception of 

usefulness for Oliver.  

This lack of consistent triangulation between survey results and qualitative data 

deserves further exploration. I have interpreted the ability to identify useful applications 

of a virtual world to indicate perceived usefulness when in fact it may envelop more than 

that. The notion of productivity that was only surveyed in DBR Cycle Two was noted by 

several in terms of getting more students in the simulation labs via a virtual world 

environment. The survey items also addressed performance and effectiveness. The SPDI 

did not provide data on effectiveness and performance as measured by the survey, except 

in the case of the guest speaker who provided anecdotal comments on usefulness, 

performance, and effectiveness. There is limited data on the effectiveness of a virtual 



 

391 
 

world as a learning environment. This may need to be addressed in subsequent DBR 

Cycles. 

RQ1i: Behavioral Intention / Behavioral Intention to Use. Specifically, how 

did the SPDI impact the participants’ behavioral intention to use a virtual world as a 

learning environment? Behavioral Intention is a measure of the user’s intention to 

perform a behavior, in this case, uses a virtual world (Davis et al., 1989; Yi & Hwang, 

2003). This measure, used in DBR Cycle One, is based on four survey items that 

surveyed the participant’s intention to perform specific tasks: go in-world, research 

journal articles, talk to others about virtual worlds, and already investigated virtual 

worlds. The second measure, Behavioral Intention to Use, surveys about their intentions 

that represent a change in behavior. This measure, used in DBR Cycle Two, has two 

survey items asking if participants had access or were given access to a virtual world, 

would they use it.  

DBR Cycle One. Behavioral intention increased for two participants but 

decreased for the other two based on the four survey items. Cindy and Karen’s score 

indicate both experienced an increase in the variable behavioral intention. Both Cindy 

and Karen say in their post-SPDI interviews that they would further investigate and 

would use a virtual world if support was provided. Additionally, they both attend another 

session on virtual worlds given by me after the study was completed for them, i.e., after 

all their interviews and surveys were completed. They were solidly interested in further 

investigating and possibly using a virtual world. This extra session was not offered to 

Sally and Dana since it was not part of the study, and also, no interest was indicated. 
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Sally also indicated during the post-SPDI interview that she would use a virtual world if 

support were provided; she would trial it in a course module. However, her behavioral 

intention to investigate and use a virtual world decreased after the SPDI. So perhaps this 

is a relative thing, after the SPDI her intentions diminished relative to her pre-SPDI 

intentions albeit if she had support she said she would trial a virtual world. Additionally, 

one of her six discordant response set survey items was for this variable. While Dana was 

direct in saying she would not use a virtual world right now, her increase in score for 

behavioral intention would indicate otherwise.  

DBR Cycle Two. Martha only completes one of the two survey items for which 

she has no change in her behavioral intention to use a virtual world. However, she does 

start researching for possible funding sources, a positive behavioral intention. It was 

interesting that Mark’s pre-SPDI scores indicate a positive perception given he felt virtual 

worlds was dead. Mark does state that he is more likely to use a virtual world now even 

though his scores indicate a decrease in behavioral intention. I do not believe Mark has 

strong intentions, and the negative change may be indicative of that sentiment. Oliver has 

a positive increase in behavioral intention which was not necessarily supported by his 

comments. Oliver says he would not aggressively pursue using a virtual world but it is 

now an option in the back of his mind. But when asked if he would use it if his barriers 

were removed, he says incredulously that he would use it, as if it was a silly question. 

Having just finished his PhD, if he were to teach at a university, he said he would not 

likely use a virtual world as he may be already overwhelmed with just becoming a 

professor. In his immediate future role which includes improving group collaboration, he 
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gave a virtual world some thought as to if this might be a positive option but it did not 

sound like a strong option. It must be remembered that Oliver is in the military, and 

career progression is affected by personal success. Oliver may not be inclined to take 

risks that could negatively impact his career. Based on the post-SPDI interview, I was 

surprised by his positive score change. However, it should also be noted that Oliver’s pre-

SPDI score is a very low behavioral intention to use. So while he had a positive change, 

the scores were slightly negative. This might better represent his true behavioral intention 

which is to not seek out using a virtual world at this time.  

Andrea had a similar reaction as Oliver when asked if her barriers were removed, 

would she use it. Andrea says she would have to use it because it would be designed 

specific to her needs in that same incredulous response as with Oliver. She states that she 

would not have considered using a virtual world had it not been for the SPDI. At a 

minimum, her consideration to using a virtual world was increased post-SPDI.  

Across DBR Cycles. Each DBR cycle used a different measure for behavioral 

intention so a direct score comparison cannot be made. In DBR Cycle One, the four item 

scale queried their intentions to do tasks such as go in-world or find journal articles. Only 

Sally’s scores indicate a decrease in behavioral intention. Again, Sally’s responses may 

represent her response set in terms of magnitude but may reflect her actual sentiments 

based on her comments. Cindy, Karen, and Dana’s scores indicate an increase in 

behavioral intention due to the SPDI. Based on Cindy and Karen’s comments this seems 

accurate. Dana, however, will not adopt a virtual world yet she indicates she is now more 

likely to do so. However, Dana’s final SPDI scores remains neutral and this may better 
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represent her intentions. Karen has the smallest increase in behavioral intention in DBR 

Cycle One, she has the highest post-SPDI score and she is the most likely of the group to 

pursue using a virtual world. Interpretation of the post-SPDI score may be more 

indicative of actual behavioral intention to use a virtual world than the change in score. 

Although DBR Cycle Two used a two item scale that focused on would they use a 

virtual world, Mark’s scores indicate a decrease, Martha no change (only completes one 

of two survey items), and Oliver an increase. Yet, Martha is likely to pursue virtual 

worlds, while Mark and Oliver are not. Similar to DBR Cycle One, the change in score 

represents the impact of the SPDI but does not explain their intended intentions. While 

Oliver experiences an increase, his post-SPDI score represents a neutral if not somewhat 

negative perception. This may represent his actual intentions. On the other hand, 

Martha’s score indicates no change but her post-SPDI score is positive. This may 

represent her actual intentions, one that is positive.  

The change in score for the variable behavioral intention as a predictor of 

behavioral intention is likely insufficient based on the results in this study. However, the 

post-SPDI score for behavioral intention may be a better predictor. Given the small 

sample size (n = 8), this interpretation is only conjecture.  

Research Question 2 

Research Question 2 (RQ2) asks if the SPDI provided the basis for the participant 

to identify relative advantages to their personal needs. The discussion is presented by 

DBR Cycle.  
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DBR Cycle One. Addressing RQ2 relied on the data collected on relative 

advantages from the qualitative data as well as the results for the relative advantage 

measure. Participants were able to identify relative advantages according to their personal 

needs but some more so than others. Cindy’s FacConAd1 relative advantage score 

change of six indicates a positive change in perception of virtual world relative 

advantages. Her words support this score change. Cindy felt virtual worlds could 

augment current learning materials; simulations could use less simulation monitors while 

increasing student numbers; conduct synchronous presentations in-world; add social 

element; conduct role-play; decrease administrative hurdles for some activities; provide 

more visuals and more content; and be persistent with anytime availability. Karen had a 

score decrease of one in her virtual world relative advantage perception. However, Karen 

identified several advantages: increase student interest, interactivity, and excitement, and 

provide actual experiences of vulnerable populations. She also agreed with Cindy that the 

advantages of role-play and social interactivity were invaluable. Perhaps for Karen these 

advantages did not warrant an increase in relative advantage perceptions in comparison to 

her pre-SPDI perceptions. 

 Sally had a decreased score of four for relative advantage, yet, she also listed 

several virtual world advantages: explore knowledge in a different environment; be 

persistent with anytime availability; have content available longer; support content 

exploration according to student preferred learning modality; increase student interest and 

engagement; and a changeable semester-end simulation test. Given Sally’s FacConAd2 

responses were predominantly singular in nature, i.e., response set, her score change may 
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not be indicative of her perception change or, similar to Karen, perhaps her pre-SPDI 

perceptions were not met. Dana also had a decrease score change, in her case, a change of 

two. Her words support this decrease because she only identified limited relative 

advantages. She felt the semester-end test could be improved via virtual worlds as well as 

increase student engagement. However, what is interesting is that she saw advantages for 

others rather than herself. She justified the virtual world examples presented in class 

because in one case it was to overcome geographical distances and the other case to 

illustrate cutting edge technology as an attraction. It must be noted that Dana was 

introduced to a proprietary virtual world nursing software package during the SPDI in 

which patient facial expressions and high fidelity 3D graphics specific to nursing were 

shown. Dana noted how much better those graphics were in comparison to Second Life 

which spawned a discussion on graphic fidelity; it can be accomplished with the right 

software and resources to develop when appropriate for the pedagogical need. Now 

combine this lack of facial expression fidelity with her pre-SPDI role-play scenario that 

she wanted to accomplish (social worker visiting a family at home), it seems that Dana 

may not have seen this scenario as possible within Second Life; hence she did not see a 

relative advantage. Additionally, Dana self-identifies that she is challenged when it 

comes time to be creative. This may also exacerbate her perceived inability to identify 

relative advantages.   

In comparing the relative advantages found by the four participants, Cindy has the 

most concrete examples and perceptually doable. For example, when Cindy notes how 

she can augment her current materials, she has specific examples in mind such as adding 
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additional heart sounds. In contrast, Sally envisions using her same content but presented 

in a different environment as if the environment would inherently increase engagement 

and interactivity as well as address multiple learning modalities. As an instructional 

designer, this may not be a strong relative advantage because it is a weak assumption that 

delivery will make a positive change in learning outcomes. As for Dana, her personal 

litmus test for relative advantages may have been the perceived ability to implement her 

desired role-play scenario. She may have decided that it was potentially not plausible 

regardless of her other relative advantage for the test out. For Karen, during the pre-SPDI 

she self-identifies that she found her online courses boring and hence, so would her 

students. Having been minimally introduced to virtual worlds previously that sparked an 

interest, her relative advantages may have already been pre-conceived and hence little 

change in score (albeit negative). So while all participants could identify at least one 

relative advantage, a positive change in relative advantage perceptions may be most 

influenced by self-identifying specific concrete examples that are perceptually doable. 

DBR Cycle Two. Addressing RQ2 relied on the data collected on relative 

advantages from the qualitative data. DBR Cycle Two does not use the relative advantage 

measure. Martha states that a technology in and of itself is not a relative advantage but 

she does identify some relative advantages. Martha notes the ability to change patient 

conditions on the fly is an advantage as their simulation does not afford this ability. To 

support certification testing, she envisioned that a virtual world could house the 

information for all courses in a curriculum in a more interactive manner than Blackboard. 

She felt the students might like using a virtual world presentation area over using wikis. 
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Lastly, she and Mark felt anonymity could be useful for students of international 

diversity. Mark also saw advantages of space, time, and controlling appearances. As a 

counselor and psychiatric nurse practitioner, Mark felt being able to provide a student 

learning experience where personal appearance such as obesity is not a perceived 

hindrance would be advantageous. He also felt that the technology itself would 

subconsciously incur learning in the student even if their only goal was to finish the 

course. Mark also feels the technology would support continuity in learning while 

discussion boards may only engage through busy work.  

Andrea identified several relative advantages. A virtual world simulation could 

provide an experiential learning environment while also providing a means for students to 

see patient outcomes due to their medical actions. She liked the affordance of vicarious 

learning by creating a multi-user environment of varying levels of expertise. She however 

does not see a virtual world as a replacement but rather an addition to her courses 

possibly indicating a weakness to these relative advantages in that she is not replacing a 

current activity but rather adding more activities that she currently is not or cannot do. So 

the relative advantages are relative to something that does not exist, not necessarily what 

she is currently doing. It is interesting to note that Andrea identified vicarious learning as 

an affordance given that DBR Cycle Two did not use the video homework that 

highlighted this affordance. It came through the other examples. Hence, the changing of 

this video did not remove the learning point about the affordance of vicarious learning. 

Oliver was enamored with the affordances of collaboration and communication 

across time with the ability change the environment as in the case of maintaining 
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continuity in patient health care. Students currently graduate without understanding how 

a physical therapist interacts with, or is impacted by, other health care workers. 

Additionally, students having access to low frequency, high risk cases that are currently 

not presented would be another advantage.  

Comparing the relative advantages across these four participants, Mark’s 

advantages are the most obtuse, abstract with the exception of creating an environment 

free from personal physical imagery perceptions, something that is currently not 

available. Martha identifies four relative advantages that are more concrete and are 

advantageous over current practice. Both Mark and Martha see anonymity as a relative 

advantage for diversity but how this would be implemented was not discussed. One of 

Andrea’s relative advantages addressed an activity not currently in existence but rather an 

extension of her current practice. She would students to be able to see patient outcomes 

based on student health recommendations. Her current practice includes a 3D exam room 

where students evaluate a patient’s health condition.  Her relative advantage of seeing 

patient outcomes is very concrete and perceivably doable given her current practice. Her 

second relative advantage was less concrete. She wants to implement vicarious learning 

in a multi-user, mixed level-of-expertise environment whereby the inexperienced can 

learn from experienced nursing students. Oliver was specific that any relative advantage 

would need to leverage a unique affordance such as collaboration, communication, ability 

to impact a virtual world over time, and present certain medical conditions. Oliver is able 

to define a scenario that uses these affordances but realistically speaking, he may not 

perceive this as readily doable.  
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Across DBR Cycles. At the end of DBR Cycle One, it was noted that all 

participants could identify at least one relative advantage and a positive change in relative 

advantage perceptions may be most influenced by self-identifying specific concrete 

examples that are perceptually doable. The latter notion of the importance of self-

identifying concrete doable examples may be significant. Martha has the most concrete 

relative advantages and she is most likely to pursue adopting a virtual world. It seems that 

being able to identify relative advantages that are concrete, perceivably doable, 

implementations may be key to pursuing a virtual world. Based on a small qualitative 

study of faculty virtual world users (n = 6), Dass (2011) found that a spark caused faculty 

to pursue virtual worlds; that spark has the appearance of relative advantages personal to 

them. One economics professor saw a virtual world and immediately saw how it could 

replace his current instructional activity. Another person saw a virtual world as a learning 

environment for second language learners and immediately saw its advantage over her 

current technology. A military person saw a virtual world and immediately saw how it 

could not only replace reading reports but improve incoming military awareness of 

spatial conditions. The three participants in this current study who would likely pursue a 

virtual world had concrete, perceivably doable, implementations replacing current 

practice. The others were replacing non-existent learning activities; or concrete but not 

perceived as readily doable; or simply obtuse, abstract in nature. What comes to mind is 

that these participants with concrete doable implementations are really “inserting” the 

technology and this is perceptually doable. The others have not envisioned readily doable 

technology insertions. Virtual world insertions as identified by the participants herein 
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may provide the foundation to eventually evolve into leveraging other affordances that 

become seemingly more doable over time. Research has shown that as faculty become 

knowledgeable and comfortable with a technology, they begin to look at other 

technologies or uses (Fisher et al., 1996; Kenney et al., 2010).  

Furthermore, it needs to be noted that one change made for the SPDI in DBR 

Cycle Two was intended to align with Martha’s specialty, genetics. One in-world site 

visit was changed for DBR Cycle Two SPDI to specifically show how a virtual world 

was used for genetics. This may have improved Martha’s ability to identify concrete, 

perceivably doable relative advantages personal to her. The change may have impacted 

her more so than the other three participants in DBR Cycle Two.  

Research Question 3 

Research Question 3 (RQ3) asks if the SPDI gave cause for the participants to 

pursue virtual worlds of their own volition, and if so, for what purpose. The Session 

Survey was administered three times, at the start of each SPDI session, to monitor three 

types of activities: if the participant discussed, researched, or went-in-world. Changes 

were made to the SPDI for DBR Cycle Two to improve self-initiated actual usage during 

the SPDI. 

DBR Cycle One. The SPDI did give cause for some participants to pursue virtual 

worlds of their own volition outside the SPDI sessions although no one pursued it after 

the pre-SPDI interview. There were nine opportunities surveyed to pursue a virtual world 

(survey given three times for three types of pursuit activity each time). Cindy and Karen 

pursued virtual worlds three times, Dana twice (one of her own volition and one 
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serendipitously as a passive recipient), and Sally did not pursue virtual worlds outside the 

SPDI session. Most pursuits occurred after the first SPDI session. But for Sally who did 

not pursue virtual worlds at all, she noted after Session One that she had not felt a spark 

even though it intrigued her. Given the low number of pursuit activity, the SPDI did not 

motivate participants to strongly pursue virtual worlds of their own volition. However, of 

interest is that Cindy and Karen who had the most number of pursuit activities are the 

same two that I believe would adopt a virtual world.  

DBR Cycle Two. The SPDI did give cause for some participants to pursue virtual 

worlds of their own volition outside the SPDI sessions. The first Session Survey indicated 

that the pre-SPDI interview did give cause for Martha to research and go in-world for an 

unspecified cause. After the first SPDI session, Martha and Mark pursue virtual worlds. 

Mark discussed with his significant other and nursing faculty at his university. He also 

researched for the fun of it and went in-world to see if he could get in. Martha did some 

research to provide to me and went in-world to look through the genetics course. The last 

Session Survey, taken after the second SPDI session, indicated that Mark discussed 

virtual worlds with nursing faculty not at his university and he did some research for an 

unspecified reason. Andrea also researched virtual worlds just to explore. So there was 

some activity outside the SPDI sessions, it was limited in that only on two occasions did 

the participants discuss virtual worlds; five occurrences of researching virtual worlds; and 

three occurrence of actually going in-world. Mark pursued virtual worlds five times yet I 

do not believe Mark would pursue adopting a virtual world. However, in his role as a 
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distance education administrator, perhaps he was exploring and evaluating not for himself 

but for other faculty. 

Across DBR Cycles. The SPDI did give cause for participants to discuss, 

research, and go in-world of their own volition. DBR Cycle Two had more occurrences 

that DBR Cycle One, 10 occurrences versus seven occurrences, respectively. Perhaps 

even more importantly, one participant from DBR Cycle One and two participants from 

DBR Cycle Two were curious enough to go in-world; one participant went in-world after 

the pre-SPDI interview and after the first session. Two of the three participants that went 

in-world are two participants I perceive would adopt a virtual world, Cindy and Martha. 

Martha was the participant who went in-world on two separate occasions.  While Mark 

did go in-world once just to see if he could in, I do not perceive him as likely to adopt a 

virtual world. I perceived Karen as a potential virtual world adopter but she did not go in-

world outside class. For her, perhaps her application anxiety or perceived complexity 

held her back as she did have a negative change in perception for these variables due to 

the SPDI. Alternatively, it is quite possible that time simply did not allow her to do this. 

DBR Cycle One for Karen and Cindy was at the end of the semester; Karen might have 

been busy with her courses. 

Given the small sample size (n = 8) it is difficult to assess the impact of 

participant virtual world activities outside the SPDI. While for Cindy, Karen, and Martha 

it would seem to have a positive and potentially significant relationship to behavioral 

intention to pursue virtual worlds as a learning environment. For Mark, his virtual world 

activity is not indicative of his behavioral intention to adopt a virtual world. Mark had 
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relatively high virtual world activities outside the SPDI but not likely adopt a virtual 

world. Again, he may have been assessing for other faculty given his administrative role. 

So it remains, instilling a spark to self-initiate a pursuit or investigation of virtual worlds 

may be significant to the adoption process. Furthermore, no participant in DBR Cycle 

Two went in-world to visit any of the sites provided on the handout. 

Research Question 4 

Research Question 4 (RQ4) asks if participant technology experience, 

programming ability, and Tech Willingness results explain (or not explain) participant’s 

consideration of adopting virtual worlds. 

DBR Cycle One. Technology experience and programming ability are not 

standalone delimiters of faculty consideration of adopting virtual worlds because various 

levels of technology experience and programming ability did not consistently align with 

those who are likely to adopt a virtual world. Sally and Karen have the highest 

technology use but only Karen is likely to adopt of them. Sally and Cindy have limited 

programming ability but only Cindy is likely to adopt. Karen and Dana have no 

programming ability but only Karen is likely to adopt a virtual world.  

In comparison to existing faculty virtual world users, the participant’s technology 

experience and programming ability does not align well (see Dass, 2012a). Participants 

did not use as many technologies and not as often as faculty virtual world users. 

Participants also had less programming ability, most notably lacking in the number of 

programming languages in which they have experience. Yet two participants are likely to 

pursue adoption. Sally could possibly be representative of the sample population of 



 

405 
 

current faculty virtual world users but certainly on the low end. She however will not 

likely pursue using virtual worlds. Unfortunately, other studies that have surveyed faculty 

for virtual world perceptions have not examined a relationship between reported 

technology usage and virtual world adoption, and commonly do not survey programming 

ability (see Bowers et al., 2009; Wood, 2008).  

The Tech Willingness scale may help explain the results but in an unexpected 

way. The two participants whose scores were low and were in the first and second 

percentile in comparison to faculty virtual world users were in fact the two participants 

that were most interested and likely to pursue a virtual world, Cindy and Karen. I say 

most interested in that they wanted to learn more about one virtual world site and both 

attended an extra session outside this study to learn more.  Alternatively, although Sally 

said she would trial use a virtual world in a module, she did not exhibit as much 

enthusiasm and inquisitiveness as Cindy and Karen. She scores in the 50th percentile in 

comparison to faculty virtual world users. However, it is Dana who scores in the 72nd 

percentile of faculty virtual world users but she explicitly said she would not adopt a 

virtual world at this time. Dana’s comparatively high score may reflect the fact that she 

has convinced leadership for technology expenditures, developed a network for 

technology guidance, and has joined a network of technology adopters. Given she is an 

associate professors while the others are assistant professors and one instructor, in 

addition to her many more years of experience, she has had more time and hence 

opportunity to accomplish those activities. But what may also be important to note is the 

apparent skewedness of the scores of the faculty virtual world users. Sally scores a 44 
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corresponding to the 50th percentile while Dana scores a 47 corresponding to the 72nd 

percentile. A three point score difference equated to a 22-point percentile difference. This 

means the faculty virtual world users are skewed to the higher scores and percentile ranks 

are sensitive to high scores.  

One possible explanation for Cindy’s and Karen’s comparatively low scores yet 

high interest may be that experienced early adopters such as Sally and Dana are more 

cautious to new technology. Sally and Dana, as being professed “early adopters,” may 

have first-hand prior experience in adopting a technology and may be more cognizant of 

the barriers to overcome. For example, both participants are currently being challenged to 

get peers to adopt a technology at their college. Sally notes that the college is not using 

the anthropomorphic lab to its fullest capability across the curriculum, something that is 

intrinsically important to her. Dana laments that she is having trouble to get faculty to use 

Blackboard, let alone a virtual world.  

This study also revealed the need to discern between early adopters and perhaps 

early evaluators. Dana professed to be an early adopter yet her technology experience 

score was low. While it is possible that Dana has adopted other technologies not queried 

in this study, it may also be that Dana keeps abreast technologies, may test them out, and 

choose not to adopt. For her, being an early adopter may mean early tester and not 

necessarily an adopter.   

DBR Cycle Two. Technology experience and programming ability again do not 

appear to be standalone delimiters of faculty consideration of adopting virtual worlds 

because various levels of technology experience and programming ability did not 
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consistently align with those who are likely to adopt a virtual world. Of the 13 

technologies listed in the survey, the participants had limited interaction with them with 

Martha reporting more experience than the other participants with Mark not too far 

behind. In comparison to faculty virtual world users, no participant scored near the 

average although Martha and Mark would be in the lower group of technology users. 

While Martha would pursue using a virtual world Mark likely will not. Using technology 

experience as a standalone indicator of possible virtual world adoption again does not 

seem probable. 

Of the ten programming languages, Mark and Oliver self-identify as having no 

programming abilities. Martha and Andrea report they have weak HTML abilities and 

Andrea further reports she has acceptable programming ability with Java. Martha is the 

only participant that would likely pursue virtual worlds in this cycle. It appears that a 

strong programming ability (high score) across multiple languages is not a prerequisite. 

Martha, Mark, and Andrea scores on the Tech Willingness scale correspond to the 

97th, 22nd, and 16th percentile, respectively, in comparison to faculty virtual world users. 

Oliver ranks at the zero percentile as his score is lower than any one faculty virtual world 

user. This score aligns with his statement that he is not an innovator when it comes to 

technology; he does not have to try out new things just because it’s new. Martha is the 

only participant that I perceive would pursue using a virtual world as a learning 

environment in this DBR cycle. Martha had gone so far as to check into funding sources. 

Martha also said she was one of the first users of online distance education at the 

university. She is likely a true innovator in terms of Rogers’ (2003) adopter categories. 
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Andrea may consider using a virtual while Mark likely would not. It must also be 

remembered that Mark is an administrator for distance education which may artificially 

inflate his responses for some items such as convincing leadership for technology 

expenditures. Alternatively, his relatively low score aligns with his own statement that he 

uses things that are “tried and true” with evidence backing up its usage.  

Across DBR Cycles. Based on the 13 technologies surveyed, participant 

technology usage does not seem to be a good indicator for discerning who might consider 

or adopt a virtual world as a learning environment.  Participant scores were Cindy 11, 

Dana 19, Oliver 21, Andrea 23, Karen 24, Mark 29, Martha 33, and Sally 36. It is only 

Cindy, Karen, and Martha that I perceive would pursue using a virtual world.  All 

participants scored below the average faculty virtual world user score. Furthermore, 

Cindy and Karen who I perceive would pursue a virtual, scored either below the lowest 

faculty virtual world user or equaled the lowest faculty virtual world user. While 

surveying this data would therefore seem unnecessary, I believe it should continue to be 

collected for two reasons. First, the small sample size of this study (n = 8) may preclude 

conclusive findings; research has indicated that technology usage begets more technology 

usage over time (Fisher et al., 1996; Kenney et al., 2010). Second, the surveyed data 

revealed that while Dana perceived herself as an early adopter; her actual technology 

usage was different based on the surveyed technologies. 

 In terms of the 10 surveyed programming languages, participants in both DBR 

cycles were not proficient with them. While faculty virtual world users may not 

necessarily be proficient they did have experience in more languages than the 
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participants. But again, three participants are likely to pursue virtual worlds regardless of 

their programming ability. Two explanations are possible. The envisioned usage of a 

virtual world may be considered simple and doable. This may lead to a perception that 

the programming would be simple and easy to do. Alternatively, facilitating conditions 

could moderate the significance of programming ability. If participants perceive a way to 

overcome their programming barrier, then this becomes insignificant. Participants had 

considered ways to overcome this barrier such as by seeking funding, working with the 

computer programming group, or working with other faculty who have already adopted a 

virtual world. Additionally, as technologies progress and likely become more transparent 

and seamless integration, the need for programming may be reduced.    

The interpretation of the relationship the Tech Willingness results with virtual 

world adoption is not so straightforward. Martha, as an innovator with a high score, is 

likely to pursue a virtual world. Cindy and Karen are also likely to pursue a virtual world 

but their scores are extremely low. Oliver also scores low with Cindy and Karen but not 

likely to adopt at this time. Oliver did not identify an immediate need for the technology. 

His concept for learning health care continuity was not an immediate need, and his 

improve group collaboration would likely not happen as a new member to this military 

group. In comparison, Cindy and Karen have an immediate purpose in mind, augment 

class materials and provide sense of community to distance education classes. In 

summary, the Tech Willingness needs further investigation. The limited sample size 

precludes conclusive remarks.  
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Research Question 5 

Research Question 5 (RQ5) asks if the SPDI had an impact on faculty 

consideration of adopting virtual worlds.  

DBR Cycle One. Participants were definitely impacted by the SPDI, some more 

strongly than others. Karen would use a virtual world for distance education if given 

access to a virtual world with technical and instructional design support. Cindy also 

would use a virtual world to augment her courses with additional content if given access 

with support as was with Karen but Cindy would also like to see it used across the 

curriculum. Sally might consider using a virtual world in a module just to further explore 

it. Dana will not use a virtual world at this time but is open to re-evaluating in a few years 

with anticipation that avatar navigation would become easier to use. These statements are 

based on their post-SPDI interviews. Cindy and Karen experience an increase 

FacConAd1 total score change which aligns with their comments. Sally and Dana 

experience a decrease in FacConAd1 score change which supports their comments albeit 

Sally provided a response set.  

DBR Cycle Two. Participants were definitely impacted by the SPDI, but for 

some, not enough to pursue using a virtual world. Martha would be open to using a 

virtual world. Although she explored possible funding sources, she also noted the time, 

the learning curve, and development as barriers. It must be remembered that she is 

starting a new teaching role and these comments may be in that context. She may already 

be overwhelmed starting a new job at a new university and not understanding the inner 

workings or expectations at her new university. Mark would “give it a shot,” and is 
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“more likely to use it now” after the SPDI. But this could be reactivity to me as he 

avoided directly answering if he would use a virtual world or not.  Andrea would likely 

pursue a virtual world if it served a personal need and support was available. Andrea has 

already pursued one technology and has adopted another so I believe her to be supportive 

of technology use in the classroom. She states that the SPDI has given her cause to 

“entertain” the notion of using a virtual world. Oliver will not pursue a virtual world 

unless it is off-the-shelf ready-to-use that meets his need and likely leverages a unique 

affordance of virtual worlds. But I believe he is not averse to using a virtual world, it just 

has to offer something unique. 

Across DBR Cycles. During the post-SPDI interviews, all participants indicated 

that the SPDI had a positive impact on them, even for those that would not likely pursue 

using a virtual world. Dana had said the SPDI positively changed her consideration to use 

a virtual world and that she was “not adverse” to it. It’s just not ready for integration into 

a curriculum and additionally she would want something with more graphic fidelity. 

Oliver said he would use a virtual world under the right circumstances and it’s now in the 

back of his mind for later recall should the need arise. Mark said he’s more likely to use it 

not but not sure it would be something he would invest his time in.  Sally said she would 

trial it if the right opportunity arose. Andrea said she would now “entertain” the use of it; 

especially it was setup specifically for her need. Martha would use it if presented to her, 

perhaps not in the immediate future until she settles in at her new university. Cindy and 

Karen would both use it. The SPDI had a positive effect based on the qualitative data.  
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The quantitative data is not as strongly indicative of a positive effect due to the 

SPDI. For DBR Cycle One, the FacConAd1 data indicated Cindy and Karen had an 

overall total positive score change while Sally and Dana had a negative change in score. 

Cindy and Karen would pursue using a virtual world and Sally and Dana would likely not 

pursue a virtual world (refer to Table 27). However, for DBR Cycle Two, the change in 

total scores was not indicative of those who would likely pursue virtual worlds but the 

total scores may (refer to Table 28). Oliver scored a large positive change but he starts 

with a very low perception indicated by his low pre-SPDI score making it potentially 

easier to incur a positive change. He will not pursue a virtual world unless certain 

conditions arose but if those conditions arose, he would not hesitate. Mark’s change in 

score indicates a small negative change even though he had large variations in score 

changes for many of the variables, both positive and negative. This appears to align with 

his statements. He is not likely to pursue virtual worlds but would be willing to “give it a 

shot.” Martha, whom I believe would pursue using a virtual world, has the largest 

negative total score change in DBR Cycle Two. The variable application anxiety 

overshadowed her overall FacConAd2 change in score. So while the SPDI resulted in a 

negative change in perception, it will not likely stop her from pursuing a virtual world. 

Martha is an innovator. 

Research Question 6 

Research Question 6 (RQ6) asks if there are commonalities that explain 

participant consideration of adopting virtual worlds.  
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DBR Cycle One. Several commonalities were found that could help explain 

participant consideration of adopting virtual worlds as a learning environment. The total 

pre- to post-SPDI FacConAd1 score change was indicative of participants’ consideration 

of adoption. Specifically, the sign of the score change, positive or negative, was 

indicative of participants’ willingness to consider and adopt virtual worlds. Cindy and 

Karen were willing to use a virtual world and both had positive total score changes. 

Alternatively, Dana was not going to adopt a virtual world in the near future and she had 

a negative score change. Albeit Sally said she might consider using it in a single module, 

she scored a negative score change. I believe the numerical sign in the FacConAd1 total 

score change may be indicative of consideration of adopting virtual worlds. Additionally, 

Cindy and Karen discuss, research, and go in-world of their own volition a total of three 

times each. Sally does none of this albeit Session Two was next day after Session One. 

Dana has two occurrences but one occurrence was someone came to talk to her about a 

virtual world, Clini-Space. It appears Cindy and Karen had interest outside the SPDI to 

investigate virtual worlds. 

A low score on the Tech Willingness scale may be indicative of participants’ 

being more open to adopting a new technology, moreover than just considering a new 

technology. Cindy and Karen score in the first and second percentile in comparison to 

existing faculty virtual world users. They were also more interested in pursuing the use of 

a virtual world. Dana scored the highest and was in the 72nd percentile of faculty virtual 

world users but she explicitly said that she would not pursue virtual worlds at this time. 

Sally scored in the 50th percentile and she was simply willing to try, to experiment in a 
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module. Therefore, high scores may actually predict non-adoption of virtual worlds. One 

explanation may be in the Tech Willingness survey items. Some of the survey items 

could be conceived as indicators of past change agents, for example, I have convinced 

senior leadership of in-house technology expenditures. Agreeing with this statement 

would indicate that the participant has had to push for new technology. Knowing Sally 

and Dana consider themselves early adopters, they have likely already experienced these 

statements while Cindy and Karen have not. Furthermore, Sally and Dana’s past 

experiences may allow them to recognize the effort necessary to implement new 

technology. As a result, they may require stronger positive perceptions to move forward 

with a new technology.  

Self-perception of one’s ability to use technology could impact the variable 

perceived ease of use and hence behavioral intention. Sally and Dana considered 

themselves early adopters based on past experience with adopting or trialing other 

technologies. This may have inflated self-perceptions of their technical abilities. 

Therefore, any difficulties encountered with a virtual world could be perceived as 

technology related that needed to be resolved before others could use the technology. So 

Dana’s problems with avatar navigation and Sally not seeing a “spark” to compel using a 

virtual world may be a reflection of past technology experiences which influenced their 

evaluation of virtual worlds; personal difficulty equates to technology is premature for 

use. 

Past technology experience and programming abilities may not be indicative of 

consideration of adopting virtual worlds. Current faculty virtual world users use 
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technologies on average more frequently than the participants. Yet, Cindy and Karen are 

willing to pursue using a virtual world albeit Karen’s score matches the lowest score of a 

current faculty virtual world user. Furthermore, Sally scores closer to the average and she 

is not likely to pursue a virtual world. The same discrepancies were found with 

programming abilities. Therefore, the influence of technology experience and 

programming ability is unclear.  

Facilitating conditions had several themes that were recurrent. All participants 

noted they would need help (technically and for instructional design), time, and money 

for the platform. Interestingly, Cindy and Karen were more concerned for themselves and 

their students while Sally and Dana were concerned for their peers, for fellow faculty’s 

inability to adopt new technologies and recognize the value of the new technology. It’s 

almost as if Sally and Dana were not going to adopt and wanted to extend their reasons to 

their peers while Cindy and Karen were focused on making it work for them.  

Avatar selection and naming was important to each participant but unclear in 

terms of positive or negative effects. The lack of professional looking avatars did not go 

unnoticed; all participants were concerned about looking professional; pants were low 

hanging, skimpy clothes, high heels, and swinging purses were noted. Additionally, the 

only African-American avatar was not professional looking but it is unknown if the 

participant felt singled-out. Regardless, avatar selection is personal and important but it is 

not clear how strongly it relates to behavioral intention. 

DBR Cycle Two. Finding commonalities that would explain my sequencing of 

participants’ likelihood to pursue adopting a virtual world was difficult. The sequencing 
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is: Martha is likely to pursue virtual worlds, Andrea may pursue virtual worlds under 

certain self-defined conditions, Mark likely will not, and Oliver will not unless his self-

defined pre-requisite conditions existed. Since Andrea did not complete the post-SPDI 

survey, her data is incomplete for a comparison of commonalities but for the other three 

participants, finding commonalities was difficult. For example, Martha’s change in total 

FacConAd2 score was negative while Oliver had the largest positive change. Yet, Martha 

is definitely more likely to pursue adopting a virtual world than Oliver based on the 

transcriptions.   

Mark had the most occurrences of investigating virtual worlds outside the SPDI. 

However, he is not likely to pursue a virtual world. Perhaps as a distance education 

administrator having a larger perspective, Mark wanted to learn about other perceptions 

since four of the five occurrences was discuss and research about virtual worlds, and one 

time went in-world just to see if he could get in. Martha had three occurrences, Andrea 

had one, and Oliver none. This sequencing of these three participants would represent the 

likelihood of pursuing a virtual world as a learning environment.  

Past technology experience and programming experience may not be indicative of 

consideration of adopting virtual worlds. Current faculty virtual world users use 

technologies on average more frequently than the participants. Yet, Mark, who scores a 

29 which is above the lowest current faculty virtual world user (24), is not likely to 

pursue a virtual world. Martha scores a 33 which is closer to the average of 40 and she is 

likely to pursue virtual worlds. The influence of this variable is unclear. 
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Mark shares comments about facilitating conditions that were seemingly profound 

given prior research findings. Mark felt he would need persistence to master the 

technology. Persistence was an attribute of a faculty virtual world user and became a 

survey item in the Tech Willingness scale based on an exploratory factor analysis (Dass, 

2012a, 2012b). Martha mentions how the guest speaker has a can-do attitude. Perhaps 

this is a relative of persistence. Mark also believes a “champion” is needed to herald in 

the new technology. Mark initially turned away from virtual worlds during his first foray 

into virtual worlds simply because the technology itself. All participants noted the 

technology needs to be easy, i.e., a short learning curve; be accessible; include an 

orientation (and Mark notes it should be something fun); and be of low effort. 

Pedagogical alignment is necessary especially for student buy-in. It can’t be Mickey 

Mouse and should have peer evidence of success from a credible source. Functional, easy 

to use feedback mechanisms are needed as well as a well-defined rubric so student 

expectations and grading are made evident. Design support and technical support is also 

needed to facilitate adoption. Buy-in is needed from the university, the administration, 

the faculty, and the students. Faculty buy-in also becomes important if using in a multi-

instructor class and also if curriculum wide adoption. Having the right equipment and 

being able to access was also a concern. 

Avatar selection was a consistent topic of discussion. This included comments on 

the available selection of avatars (limited selection, not professional, lack of diversity) 

and the inability to be able to use their first choice in name as it was already taken (not 

Mark but he used something starting with four consonants). Andrea and Martha made 
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comments about student buy-in. Martha notes some students are not proponents of 

technology in the classroom as it is more convenience than as a learning tool. While 

Martha does not believe it is age related, Andrea believes that age does have role in 

technology acceptance as it is easier for younger people to use and adopt technology. 

Andrea was very clear that there must be pedagogical alignment; the student must see the 

relevance of the technology to what they are learning. 

Across DBR Cycles. No one construct or variable was found to be an indicator of 

behavioral intention to pursue a virtual world as a learning environment, not even the two 

measures on behavioral intention used in this study. Five participants experienced 

negative perceptions for application anxiety and complexity due to the SPDI. As for 

application anxiety, participated stated post-SPDI that they were still a little nervous to 

use a virtual world but they were referring to using it as a learning environment and not 

just navigation. While five participants experienced an increase in perception of 

complexity, there was limited data to substantiate the negative score change. For the two 

participants who did experience a decrease in complexity, likely was evaluating from a 

higher level such as understanding its use conceptually as opposed to task based such as 

how to use for a class lecture or student presentation. As discussed under RQ2, relative 

advantages that are self-identified by the participant that are concrete, perceivably doable, 

and replace an existing practice seems to be a significant factor to identifying those that 

are likely to pursue using a virtual world as a learning environment. The only common 

thing about programming ability was that participants were not proficient in 

programming. Given some participants would adopt a virtual world regardless of 
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programming ability; it is unclear of the impact of this demographic. Past technology 

experience also presented mixed results and its impact is also unclear. Scoring extremely 

high on the Tech Willingness scale may indicate the participant is an innovator and hence 

possibly pre-disposed to pursue adopting a virtual world. It is unknown how high a 

percentile would be considered an indicator of an innovator. Conversely, someone 

scoring an extremely low percentile on the Tech Willingness scale may indicate someone 

who is open to new technology without past experience of pursuing a technology. 

Interpretation of the Tech Willingness scale results is mixed and may likely be participant 

dependent. All participants could identify multiple facilitating conditions required for 

adoption of a virtual world. These conditions included cost (to include student), technical 

support, design support, buy-in (university, administration, faculty, and student), 

technology itself (easy to learn, accessibility, and required equipment), and pedagogical 

alignment. But they were not show-stoppers for perceivably three participants, Cindy, 

Karen, and Martha. All participants made anecdotal comments about their avatar. Avatar 

selection and naming was an important step, and, the first step to using a virtual world. 

The impact of not having professional avatars, and a lack of diversity, is unknown but it 

did give cause for all participants to comment. Frustration resulted when for most 

participants their first choice in name was not available. It would seem informative to add 

self-identification with their avatar as part of the FacConAd survey to explore its impact 

on behavioral intention to pursue virtual worlds as a learning environment. 
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Research Question 7 

Research Question 7 (RQ7) asks what improvements could be made to the SPDI 

and why. 

DBR Cycle One. Changes were made to the SPDI for the second DBR cycle as 

noted previously but this will explore more of the participant comments and behaviors. 

For the first DBR cycle, the SPDI background and introductory information was 

considered useful to the participants. The examples were good and helped participants 

understand how a virtual world can be used. The two participants who were interested in 

pursuing virtual worlds, Cindy and Karen, wanted more hands on experience whether 

through longer sessions or having in-world homework activities.  

Regardless of participants’ future intentions with virtual worlds, the SPDI 

increased application anxiety in them all. In reflection, the explanation of the Second Life 

viewer needs to be simplified. It is unfortunate that there is not a ‘basic’ viewer to 

simplify how to do things but so also not to overwhelm participants with options on how 

to do things. Showing Dana all the possible ways to navigate her avatar may have been 

overwhelming given her problems navigating the avatar. This also may help with the fact 

that the participants perception of virtual world complexity increased for three 

participants. For Dana it decreased; as noted previously because it may have sufficiently 

demystified virtual worlds to cause Dana’s decrease.  

Avatar selection is personal and important, and hence, warrants more time spent 

on them. Participants were dismayed by the lack of professional looking avatars. One 

solution may be to provide professional attire, or a selection of attire, that the participants 
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can use. At the same time, it becomes a learning opportunity on how to change clothes. 

Additionally it affords an opportunity to experience a different sense of self while in 

different attire.  

Avatar name selection also unexpectedly consumed time. It may be better to tell 

participants during the pre-SPDI that they will need to name their avatar and to come 

prepared to the first SPDI session with several possible names to check for availability.  

DBR Cycle Two. Andrea had no explicit suggestions to improve the SPDI. 

However, based on her comments, getting the avatar in-world sooner in the SPDI would 

be good to provide a better framework to understand and project potential uses of a 

virtual world. Martha would have preferred more participants in the class and of varying 

backgrounds such as someone with a Doctor of Nursing Practice and someone focused on 

nursing education. Being able to see my avatar and his on my screen and also on his 

screen made an impression as if the sense of co-presence suddenly became apparent. The 

videos did not make a lasting impression on Oliver and this is likely related to his 

comment about how he would have liked to see examples specific to physical therapists. 

He felt physical therapists examples would have been more powerful and likely show 

credibility to using a virtual world. This may be why the guest speaker was well received 

by Martha and Mark, a credible example in their domain. Mark also provided a list of 

concrete suggestions that included going in-world earlier than used in DBR Cycle Two; 

have participants add landmarks to their profile that they can visit on their own outside 

the SPDI; consider doing the ride first as it is easy and showcases an affordance; make 
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orientation fun; introduce virtual world skills spread across the SPDI; move the lecture so 

that perhaps it is spread more across the SPDI; and spend time on the avatar. 

Across DBR Cycles. Participants want more hands-on experience and sooner 

may be more appropriate to help develop their own concepts of how to use a virtual 

world. Having a guest speaker of the same domain was a powerful influence as the four 

who experienced the live synchronous version were impressed with the site, potentially 

more so than those who visited with a podcast. There is no evidence to prove that 

statement but the discussion and awe of the site seemed more powerful.  

Conclusions  

An exploratory case study, relying on mixed methods and multiple cases, 

embedded within a design-based research approach was used to (1) investigate if a 

professional development intervention could improve nursing faculty (N = 8) 

consideration of adopting virtual worlds as a learning environment and (2) further the 

understanding of the factors that influence faculty consideration of adopting virtual 

worlds through professional development. Two cycles of a design-based research 

approach provided opportunity to improve the SPDI across cycles based on a preliminary 

analysis of feedback and results and further the understanding of the theoretical design 

basis (Barab, 2006; Kelly et al., 2008). 

With regards to the first study purpose, i.e., investigating if a professional 

development intervention could improve nursing faulty consideration of adopting virtual 

worlds, the SPDI definitely improved participants’ consideration of adopting virtual 

worlds, some more strongly than others. All participants (N = 8) articulated that the SPDI 
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increased their future consideration of adopting a virtual world as a learning environment 

but only some would likely pursue adoption (n = 3). The FacConAd total post-SPDI 

scores as a sole indicator did not consistently confirm these comments. The SPDI did 

give cause for six participants to discuss, research, and go in-world of their own volition 

but it is unclear of the effect of these occurrences as it was not monitored in terms of a 

positive or negative experience. The changes made to the SPDI post DBR Cycle One 

seemed inconsequential albeit the survey data alone for the variables community, 

compatibility, and perceived enjoyment could indicate otherwise even though only 

compatibility was the only variable targeted. This needs investigation for further 

understanding.  

Several updates can be made to the SPDI design to further improve SPDI 

effectiveness. Participants had not experienced co-presence before, were unfamiliar with 

this sensation, and did not fully understand the implications of co-presence in a learning 

environment. Being present with someone as a sense of community and being able to 

communicate is a unique affordance of virtual worlds and needs to be stressed. So first 

and most importantly, the SPDI needs to begin by having the participants get an avatar so 

they immediately experience co-presence through a simple instructor-directed activity, 

simple such as walking and listening using the headset. Second, scaffold participants into 

self-identifying concrete, perceivably doable implementations of a virtual world that 

offers a relative advantage over current practice for a felt need as this may be key to 

discerning those who may continue to pursue adopting a virtual world. A perceivably 

doable implementation might be something as simple as creating an in-world site that 
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provides additional content material such as audio for different heart conditions. Third, 

describe the in-world sites from a pedagogical perspective or from an instructional 

strategy perspective, not just what others have done. Consider addressing instructional 

strategies commonly used by faculty and show how it could be done in a virtual world 

such as how to conduct a discussion. Fourth, ensure there are at least two participants per 

session, preferably four, to increase the sense of co-presence. Fifth, ensure all participants 

experience a live synchronous session with a guest speaker of same domain who has 

adopted a virtual world as a learning environment. The guest speaker needs to describe 

his/her experience and student perceptions. Sixth, avatar selection, appearance, and name 

were important to the participants and should be given attention in future SPDI sessions. 

Lastly, check and double check that all equipment is working properly before participants 

arrive and use hardwired connection to the Internet, not Wi-Fi. 

The second overarching purpose to this DBR study was to further the 

understanding of the design theory, in this case, the factors that influence faculty 

consideration of adopting virtual worlds through professional development. Two 

overarching theories served to frame this study: the Innovation Decision Process (IDP) 

model (Rogers, 2003) and the Technology Adoption Model (Davis et al., 1989). The 

former represents a process theory while the latter a variance theory (Maxwell, 2005; 

Rogers, 2003). IDP explains how one comes to adopt the “new” and factors that influence 

that process whereby new does not have to be technology. TAM focuses on the 

relationship between perceived ease of use, perceived usefulness, and behavioral 

intention to adopt information systems at a time when computer software was trying to 
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rapidly infiltrate business environments. TAM was derived from a larger behavior model, 

the theory of reasoned action (Davis et al., 1989). As more researchers began to explore 

different determinant and antecedent constructs deemed appropriate for their context, the 

variations to TAM grew (Benbasat & Barki, 2007; Davis et al., 1989; Lucas, Swanson, & 

Zmud, 2007; Thompson et al., 1991; Venkatesh, 2000). This growth resulted in the 

development of the Uniform Theory for Acceptance and Use of Technology (UTAUT; 

Venkatesh et al., 2003). This model subsumed the prior information systems adoption 

research to create a larger model that explained variance to a much larger degree 

(Venkatesh et al., 2003); TAM studies ostensibly became instantiations of UTAUT. 

According to UTUAT, three constructs determine behavioral intention: performance 

expectancy, effort expectancy, and social influences but it is behavioral intention and 

facilitating conditions that determine actual usage. This study (N = 8) found this to be 

true in that facilitating conditions were a pre-requisite regardless of the participant’s 

behavioral intention. Bowers et al. (2009) and Roberts et al. (2007) had also found that 

while personal and social factors were significant to technology adoption, the facilitating 

condition of having access to the appropriate equipment, hardware, and software was 

significant to technology adoption; without access, adoption cannot occur. This study’s 

participants echoed their findings as well as identified other facilitating conditions: cost 

(college and student), technical support, design support, buy-in (university, 

administration, faculty, and student), technology itself (easy to learn, accessible, and 

required equipment), and pedagogical alignment.  
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Although the FacConAd survey was informative, it was not predictive. The 

FacConAd survey was a composite of multiple variables based on the adoption models 

and research literature and intended to represent participant’s consideration in adopting a 

virtual world as a learning environment. High post-SPDI total scores and positive change 

in pre- to post-SPDI scores were anticipated to indicate higher positive subsequent 

intentions. This was not always the case and the qualitative findings proved necessary to 

properly interpret the survey results. All participants’ post-SPDI total scores were all 

higher than a neutral perception would score but only three participants are likely to 

pursue virtual worlds as a learning environment. The participant with the highest post-

SPDI total score would not likely continue to pursue virtual worlds at this time. Another 

participant experienced a decrease in total score from pre-SPDI to post-SPDI and yet she 

would pursue virtual worlds. Additionally, all participants said their consideration of 

adopting a virtual world increased due to the SPDI, yet three participants experienced a 

decrease in their total FacConAd scores. Furthermore, no one construct or variable 

dominated participant’s consideration in adopting a virtual world except for one 

participant where perceived ease of use seemed to control her subsequent intentions. 

However, five participants did experience negative perceptions of application anxiety and 

complexity. 

Adding the construct felt needs / problems to the FacConAd survey could 

improve its predictive power and provide a larger understanding of faculty consideration 

of adopting a virtual world as a learning environment. Additionally, felt needs / problems 

may be multidimensional. Two participants likely to pursue virtual worlds were 
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motivated to address their felt need, basically, student engagement. In one case, the 

participant wanted to prevent boredom in her online course so she wanted to meet 

students in-world. She seemed intrinsically motivated to accomplish this, likely based on 

her personal online experience when she was a Master’s and doctoral student. In contrast, 

the participant who scored the highest post-SPDI FacConAd score had also identified felt 

needs that were also student based but he is not likely to pursue a virtual world because 

his next assignment was to a think tank and not a university. Additionally, he said even if 

he was going to a university, he would likely not pursue a virtual world while he was 

acclimating to new faculty responsibilities. The immediacy of his felt need is not strong 

in comparison to the other two participants.  Furthermore, it seemed that the specificity 

and clarity of the felt need may also affect the significance of felt need on participant 

consideration of adopting a virtual world. While the aforementioned three participants 

had very clear felt needs, another participant had more abstract felt needs such as support 

higher thinking even though she is likely to pursue virtual worlds. In her case, the 

significance of felt need seemed to be moderated by her personal innovativeness. She 

wasn’t pursuing virtual worlds to meet a specific felt need so much as it was to explore 

the possibilities of using a virtual world as a learning environment. Felt needs / problems 

needs to be explored to understand its dimensions and participant-dependent significance.  

The demographic innovativeness may be a construct that further explains faculty 

consideration of adopting a virtual world as a learning environment and could improve 

the FacConAd survey. This personal characteristic is a prior condition listed in the IDP 

model and relates to how early someone adopts an innovation in comparison to other 



 

428 
 

community members (Rogers, 2003). In a community, there will be a small number of 

people who will be the first to try a new innovation and are categorized as innovators. 

Alternatively there will be a number who will be the last to grudgingly adopt an 

innovation and are categorized as laggards. This study included a participant who was 

perceived as an innovator and another who was clearly not. While both found ease of use 

as problematic, the innovator would overlook this perceived barrier and move forward 

with the adoption process. The non-innovator unequivocally indicated she would not 

adopt a virtual world at this time. Based on this study’s results, the relationship between 

perceived ease of use and behavioral intention may not be as strong for innovators in 

comparison to non-innovators even though several TAM studies have found perceived 

ease of use to be statistically significant to behavioral intention (Chow et al., 2012; 

Fetscherin & Lattemann, 2008; Venkatesh, 2000; Yi & Hwang, 2003). Bowers et al. 

(2009) had also found that faculty virtual world users of different adoption categories had 

differences in influential adoption factors. It is unknown if a large number of participants, 

common to TAM studies, may obscure the effect of participant innovativeness on the 

relationship between perceived ease of use and behavioral intention given innovators are 

assumed to only constitute 2.5% of a community.  In another study, Sun and Jeyaraj 

(2013) had found that personal innovativeness, perceived usefulness, and compatibility 

had a significant effect on technology adoption just after the technology was introduced.  

In this study, the Tech Willingness scale was used to represent innovativeness and 

its interpretation may be problematic. Some that scored high on this scale which was 

anticipated to indicate a positive moderator to increase consideration will not be pursuing 
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a virtual world while others that scored low would pursue using a virtual world as a 

learning environment. This scale was a modified version of a newly developed Faculty 

Willingness to Use Virtual Worlds scale that was based on a survey of current faculty 

virtual world users. Therefore, the scale represents that population of faculty virtual 

world users. Study participants are not current virtual world users, and hence, their 

experiences with new technologies may not have the same characteristics. For example, 

the survey item I have convinced senior leadership of in-house technology expenditures 

may not apply to their experiences. Perhaps participants have not had to seek funding for 

technologies they may have used. While the importance of innovativeness remains, the 

Tech Willingness scale needs further exploration.  

Limitations  

This study has several limitations. The preferred location for the SPDI sessions 

would be to use the same room at the same university campus each time, using the same 

computers so that the environment, e.g., computer latency and other technology concerns 

would be the same across DBR cycles. Furthermore, the computers should have a direct 

link to the Internet; Wi-Fi is not recommended to prevent potential latency issues. A 

classroom computer lab would be the preferred location because it would likely be 

hardwired to the Internet and include digital multimedia tools for the instructor such as 

PowerPoint.   

Additionally, all quantitative data interpretations are limited by the small sample 

size, as is the generalizability and transferability of all data sources. However, until all 

measures are further researched in accordance with the prior recommendations, it is 
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recommended to first conduct another small sample DBR cycle to gather the rich 

qualitative data that explains the quantitative data to evaluate FacConAd construct 

validity. An additional limitation was using two different FacConAd surveys which 

limited cross cycle comparisons. The difference in the two measures for behavioral 

intention highlighted the need to consider whether the research is interested in a general 

intention to use a virtual world or a more immediate short term behavior change such as 

going in-world or collecting journal study results. The Faculty Willingness to Use Virtual 

Worlds scale that was modified for the Tech Willingness scale, needs to be validated for 

current faculty virtual world users, i.e., a confirmatory factor analysis needs to be 

conducted.  Participants in this study were volunteers and were voluntarily considering a 

virtual world as a learning environment. Voluntariness is a construct known to influence 

technology adoption (Venkatesh & Davis, 2000). Lastly, as a proponent of virtual worlds 

when pedagogically appropriate, my influence on the participants (reactivity and 

reflexivity) and qualitative data interpretation could be potentially biased even though 

multiple strategies were applied to reduce this effect.   

Future Research Recommendations 

The FacConAd survey was comprised of multiple variables for which this study 

revealed some important findings that warrant further investigation in the context of 

virtual worlds. The measure for application self-efficacy for virtual worlds may require 

more than one lens, one for avatar navigation and one for implementing as a learning 

environment. The one used in this study was task-based regarding avatar navigation. It’s 

important to recognize the difference to better align the measure with the research 
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question. All participants said they weren’t anxious or nervous about using a virtual 

world pre-SPDI and post-SPDI with some given caveats but five of seven participants 

experienced increased application anxiety according to survey results. This warrants 

further investigation. Similar to application self-efficacy, perceived enjoyment may also 

have multiple lenses: (1) fun for the participant to use a virtual world during the SPDI; 

(2) fun to use as a learning environment; and (3) fun to use for their students. All three 

lenses were mentioned at some point in the transcripts. Future research may need to 

specify what lens is most appropriate, if not all, and also specify the lens for how the 

participant needs to respond. While I expected large positive increases in the sense of 

community, it was not found and furthermore, there was limited qualitative data to 

explore this variable. Three possible reasons need exploring: (1) the validity and 

reliability of this measure because it is new without a reported Cronbach alpha; (2) the 

effects of adding more activities that highlight this affordance such as ensuring all 

participants experience a live synchronous guest speaker of same domain; and (3) 

faculty’s understanding of what community means and how to include in a learning 

environment as this is likely a new concept different from other instructional strategies 

such as those that target student engagement and interactivity. Recognizing compatibility 

as an abstract concept about teaching style, it may be difficult to customize the SPDI to a 

particular teaching style without a better understanding of each participant’s teaching 

style. Additionally, teaching style may change depending on the course learning 

objectives. Teaching declarative knowledge may use different instructional strategies 

than for procedural knowledge, hence, a different teaching style is employed. Perhaps 
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specific common instructor tasks could be identified and integrated into the SPDI. As a 

virtual world proponent I was particularly befuddled by one participant’s negative change 

in perceived usefulness. In retrospect, it might have been more informative to calculate 

each participant’s score changes (pre- to post-SPDI for this variable) to help guide the 

post-SPDI interview questions. Future research should consider this in order to prompt in 

the post-SPDI interview for clarification on why there was an increase or decrease in 

perceived usefulness. For perceived ease of use, it was apparent that faculty consideration 

of adopting should not be based solely on post-intervention scores. Post-scores are 

insufficient data to understand consideration of adopting virtual worlds because high 

post-SPDI scores were not indicative of participant perceived ease of use. One participant 

who had the second highest post-SPDI score for perceived ease of use explicitly said she 

would not pursue virtual worlds because it was not easy to use. Perhaps, it is the change 

in score that may be more indicative of their perception in perceived ease of use. 

Additionally, application self-efficacy may mediate perceived ease of use and should be 

examined in tandem in future research. The only two participants that had a reduction in 

perceived complexity were also two participants that would not be pursuing virtual 

worlds. The relationship, if any, between complexity and behavioral intention/behavioral 

intention to use needs further research. Additionally, perhaps the measure for complexity 

needs review in the context of virtual worlds, i.e., improve on what the cues or factors are 

for perceiving complexity in a virtual world. The measure used for relative advantage 

was newly developed for this study. The two-item measure adopted one survey item from 

an existing scale used in business environments and created a second item seemingly 



 

433 
 

appropriate for virtual worlds. This scale has no prior history. Given the perceived 

significance of participants developing personal relative advantages based on the 

qualitative results, a relative advantage measure for virtual worlds needs to be located or 

developed. Based on this study, attributes to explore include obtuse and abstract versus 

concrete relative advantages; perceivably doable versus perceived as not readily doable 

relative advantages; and existing practice relative advantage versus relative advantage as 

an extension of existing practice versus relative advantage over non-existent current 

practice. A measure needs to be developed for felt need as this seemed to mediate 

participant behavioral intention. 

The construct of behavioral intention needs further research in the context of 

adopting virtual worlds as a learning environment. The changes made to the original four-

item behavioral intention measure used in DBR Cycle One did not address intention to 

use as a learning environment but rather near-term tasks. For example, I intend to 

download files from the Blackboard system frequently was changed to I intend to explore 

a virtual world, i.e., go in-world. Only the stem was retained and the Blackboard task 

replaced with a virtual world task. In this example, going in-world is an immediate 

positive behavior change but it does not query about intention to use as a learning 

environment. Conversely, the two-item behavioral intention to use measure used in DBR 

Cycle Two dealt with participant intentions if given access to a virtual world. The two 

items are not about immediate next steps as were the items in DBR Cycle One, but rather, 

a larger more holistic intention, a goal. It has to be remembered this two item measure is 

rooted in business environments. As noted previously, using a word processing program 
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in lieu of a typewriter may be a perceptually doable replacement by the participant; the 

connections are stronger and more concrete. Giving access to a virtual world, such as 

Second Life, by no means equates to a simple replacement. For example, instead of using 

Blackboard, I will use a virtual world. The dissonance between these two teaching 

platforms is great. Participants may not be able to visualize how that transition works. 

But if the survey item was instead written as given access to a virtual world with a built 

in PowerPoint presentation area for lectures, then some might be more apt to agree that 

they would use a virtual world because it becomes recognizable and doable. Participants 

can relate switching from Skype or Collaborate to a virtual world PowerPoint lecture. I 

believe the behavioral intention to use measure as used in DBR Cycle Two is informative 

but does not necessarily target the attributes that refine or better explain immediate 

intentions. From DBR Cycle One, Dana scores a positive behavioral intention based on 

immediate tasks but she will not pursue a virtual world at this time. It would have been 

interesting to see how she would have scored on the more holistic behavioral intention to 

use two-item measure. Her score on this holistic measure might have better aligned with 

her verbal comments. It may be more informative to include both constructs in the 

FacConAd.  

Lastly, as discussed previously, innovativeness as a demographic may be a 

significant discriminator of those who may or may not adopt a new technology. While an 

innovativeness scale is known to exist, it should be reviewed from the context of 

adopting a virtual world as a learning environment as innovativeness in this context may 
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be different due to the unique affordances of a virtual world (Agarwal & Prasad, 1998a, 

1998b). 
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RECRUITMENT EMAIL SENT TO NURSING FACULTY REPRESENTATIVE 

 

[Nursing Faculty Representative], 

It was a pleasure meeting you yesterday. I can't thank you enough for volunteering yourself and 
staff to participate in my study on faculty adoption of 3D, avatar-based virtual worlds. I have 
attached the summary of the professional development intervention (adding a few details since 
yesterday's version).  

As you may recall, I am requesting two groups of four full-time faculty participants and one for a 
one day evaluation of the intervention materials. The one day evaluation is planned for the week 
of 07April. The start of the first study group is planned for the week of 14April and the start of the 
second group is planned for the week of 26May. 

 

If you can start identifying participants while I attain IRB approval, that would be great. You had 
already suggested [six names were listed]. 

 

If you have any questions, please don't hesitate to call me. thanks again. 

 

Sue Dass 

home: [phone number] 

cell: [phone number] 
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RECRUITMENT: SUMMARY INFORMATION FOR NURSING FACULTY REPRESENTATIVE 
Faculty Professional Development Intervention on 

Virtual Worlds: What are they and why should I use them? 
Summary 

 
Objective 
The purpose of this faculty professional development intervention (PDI) is to improve faculty 
consideration and adoption of 3D, avatar-based, virtual worlds as a learning environment. Since 
the PDI is part of a research study, the researcher / instructor first meets with each participant 
individually the week before the PDI begins. The PDI is then conducted; three sessions, one per 
week. After each meeting, excluding the last, participants complete an assignment on their own 
time; a minimum of 15 minutes per assignment is requested but participants can spend more time 
at their own discretion. The study closes with another one-on-one discussion with each 
participant individually. This process is repeated for a second occurrence of the PDI. The 
following outlines the participant requirements and summarizes the PDI time duration, location, 
objectives, instructor tasks, and participant tasks for each of the five meetings. 
 
Participants 
Four full-time faculty participants are required per PDI occurrence; hence a total of eight faculty. 
Faculty are required to attend all interviews and PDI sessions (five meetings in all). Faculty will be 
of the same domain; they may be of same topic area. Faculty will preferably have three years 
teaching experience. Participants will not have used 3D virtual worlds as a learning environment. 
If they have used virtual worlds for other reasons such as entertainment, they should not have 
used their avatar in the past six months. Additionally, one faculty member is required to evaluate 
the relevancy of the domain content in the PDI instructional materials. This is a one-day event. 
 
 

Meeting  Time 

1 Pre-PDI Interview 

Homework: take survey, view video clip, read news article 

   60 minutes 

+20 minutes 

2 PDI Session 1: What is a virtual world 
Participants will be able to: 
 Differentiate 3D, avatar-based, social virtual worlds from other 

technologies 
 Create an avatar  
 Use a virtual world browser 
 Maneuver, teleport, and communicate with an avatar 

Homework: review video clips and short paper on student perceptions of 
virtual worlds 

   90 minutes 
 
 
 
 
 
+15 minutes 

3 PDI Session 2: What’s it like being in-world 
Participants will be able to: 
 Use virtual world browser capabilities 
 Identify, visit, and discuss in-world sites  
 Participate in virtual world activities  

Homework: interview patient at SciLands in Second Life, read LATIST 
information on virtual worlds 

   90 minutes 
 
 
 
 
+15 minutes 

 

(continued) 
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Meeting  Time 

4 PDI Session 3: When and why should I use a virtual world 
Given the resources and aides provided, the participant will be able to: 
 List different pedagogical models, instructional strategies, and 

affordances of a virtual world 
 Describe when and why others have used a virtual world 
 Conduct an in-world discussion with someone who has used virtual 

worlds 
 Propose ways a virtual world could be used 

Homework: take online survey 

   90 minutes 
 
 
 
 
 
 
 
+10 minutes 

5 Post-PDI Interview 
Homework: none 

   60 minutes 
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APPENDIX B  

INSTITUTIONAL REVIEW BOARD 
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Institutional Review Board Approval Letter 
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Faculty Professional Development on 3D Virtual Worlds  

Informed Consent Form 

 

RESEARCH PROCEDURES 
This research intends to explore faculty perceptions of 3D, avatar-based virtual worlds as a 
learning environment before, during, and after a professional development intervention (PDI) on 
virtual worlds as a learning environment. If you agree to participate, you will be asked to 
participate in three, 90 minute sessions on virtual worlds (audio recorded); agree to a 60-minute 
individual interview before and after the PDI (audio recorded); complete two short, 15 minute 
surveys before and after the PDI; complete a five minute survey at the start of each PDI session; 
and spend at least 15 minutes after each meeting on a virtual world homework assignment.  
 
RISKS 
There are no foreseeable risks for participating in this research.  
 
BENEFITS 
There are no benefits to you as a participant other than to learn more about virtual worlds as a 
learning environment.  
 
CONFIDENTIALITY 
Each participant will be given an ID Code to be used in the surveys and audio transcriptions. A 
pseudonym will be created for each participant. The file containing the participant name to ID 
Code and pseudonym will be kept at the researcher's home. Only the researcher and my 
dissertation committee chair will know participant names to ID Code and pseudonym.  
 
PARTICIPATION 
Your participation is voluntary, and you may withdraw from the study at any time and for any 
reason. If you decide not to participate or if you withdraw from the study, there is no penalty or 
loss of benefits to which you are otherwise entitled. There are no costs to you or any other party. 
You must be 18 years of age or older to participate. You must not have used an avatar in the past 
six months or for educational use. 
 
CONTACT 
This dissertation research is being conducted by Susan Dass, College of Education and Human 
Development at George Mason University. Susan Dass may be reached at [phone number] for 
questions or to report a research-related problem. Dr. Nada Dabbagh is the principal investigator 
for this research and can be reached at [phone number]. You may contact the George Mason 
University Office of Research Integrity and Assurance at 703-993-4121 if you have questions or 
comments regarding your rights as a participant in the research. 
 
This research has been reviewed according to George Mason University procedures governing 
your participation in this research.  
 
CONSENT 
I have read this form and agree to participate in this study.  

 

Signature:  _________________________________     Date:  ___________________________
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APPENDIX C 

PERSONAL DATA QUESTIONNAIRE 
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APPENDIX D 

FORMATIVE EVALUATION   
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Faculty Professional Development  
Virtual Worlds: What are they and why should I use them 

 

Session One   What is a virtual world 

Time Duration   90 minutes 

Location  A computer laboratory with sufficient bandwidth for five computers running 
a 3D browser simultaneously; prefer direct Ethernet connect to router and 
ISP, not wifi. Second Life minimum bandwidth is one megabit per second 
per computer. Browsers need to be pre-loaded and preferably not updated 
during PDI. 

Terminal 
Objective 

 Describe a virtual world 

Enabling 
Objectives 

 Given the resources and class session, the participant will be able to: 
a. Differentiate a 3D, avatar-based, social virtual world from other 

technologies 
b. Create an avatar  
c. Describe a 3D virtual world viewer 
d. Maneuver and teleport with an avatar 

Session Two   What’s it like being in-world 

Time Duration   90 minutes 

Location  Same computer laboratory as used for the first session. Browsers should 
not have been updated during this study. 

Terminal 
Objective 

 Participants will experience virtual world affordances and activities 

Enabling 
Objectives 

 Given the resources and aides, participants will be able to: 
a. Use a 3D virtual world viewer 
b. Identify, visit, and discuss in-world sites  
c. Participate in virtual world activities  

Session Three  How have others used virtual worlds 

Time Duration   90 minutes 

Location  Same computer laboratory as used for Session One. Browsers should not 
have been updated during this study. 

Terminal 
Objective 

 Discuss virtual world educational sites and activities 

Enabling 
Objectives 

 Given the resources and aides provided, the participant will be able to: 
a. List different pedagogical models, instructional strategies, and 

affordances of a virtual world 
b. Describe how and why others have used a virtual world 
c. Participate in an in-world discussion with someone who has used 

virtual worlds 
d. Propose ways a virtual world could be used 
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Intervention Activities 

 

Meeting Activity 
Location 

Activity Description 

Pre-PDI 
Interview 

Homework Video 1 7 min Educational Uses of Second Life, 
http://youtu.be/qOFU9oUF2HA      

  Video 2 3  
m
in 

Cooperative Extension Education In the Virtual 
World Second Life, 
http://youtu.be/SsVDbw5dt9I 

     

Session 
One 

In-class Survey 5 min Identify any research on virtual worlds done of own 
volition since interview 

  Lecture 40 
min 

Define virtual world, provide basic terminology, 
differentiate from other technologies 

  Hands 
On 

30 
min 

Create an avatar, practice virtual world skills at 
Second Life Virtual Ability Island’s skills 
orientation area 

  Close 
Out 

5 min Homework assignment, questions, next session 

 Homework Video 1 6.5 
min 

Second Life Nursing Simulation (Boise State 
instructor controls patient settings real-time 
while students respond with appropriate care) 
http://youtu.be/G2jN7L80bH8 

  Video 2 5+ 
min 

Accelerated Nursing Program in Second Life 
(University Wisconsin uses autobots, one-way 
mirror so others can watch while student nurse 
evaluates hospital patient) 
http://youtu.be/oReztkUkpGI 

     
(continued) 
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Meeting Activity 
Location 

Activity Description 

Session 
Two 

In-class Survey 5 min Identify any research on virtual worlds done of own 
volition since Session One 

  Lecture 10 
min 

Describe the session’s activities and their purpose; 
review video homework  

  Hands 
On 

10 
min 

Testes Tour, OSU Medicine/214/130/26 

  Hands 
On 

15 
min 

Nutrition Game, Ohio University/191/177/27 

  Hands 
On 

15 
min 

Schizophrenia, University of California at Davis, 
Sedig/21/42/21 

  Hands 
On 

15 
min 

Genetics, Genome Island/115/147/ 53  

  Discuss 5 min Summarize what we learned from the activities and 
as related to the use of virtual worlds for nursing  

  Close 
Out 

5 min Homework assignment, questions, next session 

 

 

 

 

 

Homework Video 1 

 

Video 2 

6.5 
min 

 

5+ 
min 

Virtual World Learning Spaces: Developing a 
Second Life Operating Room Simulation  (both 
videos) 
http://www.educause.edu/ero/article/virtual-
world-learning-spaces-developing-second-life-
operating-room-
simulation#.UVHYXGwZcFE.gmail 

     

Session 
Three 

In-class Survey 5 min Identify any research on virtual worlds done of own 
volition since Session Two 

  Lecture 15 
min 

Virtual world implementation: infrastructure, cost, 
faculty and student training 

  Discuss 5 min Review guest speaker background and video 
homework 

  Guest  
Speaker 

30 
min 

In-world discussion with University of Kansas 
Medical Center, nursing faculty member who 
uses SL for informatics and distance 
education; previous videos 

  Discuss 20 
min 

Summarize what we learned about virtual worlds 
and its value and use in nursing education 

  Close 
Out 

5 min Final questions, set up interviews, last survey 
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APPENDIX E 

VIRTUAL WORLD SPDI INSTRUCTOR GUIDE 
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Faculty Professional Development Intervention on 
Virtual Worlds: What are they and why should I use them? 

Plan of Instruction 
 
The purpose of this faculty professional development intervention (PDI) is to improve faculty 
consideration and adoption of virtual worlds as a learning environment. Since the PDI is part of a 
research study, the researcher / instructor first meets with each participant individually the week 
before the PDI begins. The PDI is then conducted; three sessions, one per week. The study 
closes with another one-on-one discussion with each participant individually. The following 
outlines the time duration, location, objectives, instructor tasks, and participant tasks for each of 
the five meetings. 
 

Pre-PDI Meeting 
 
Overview 
 

Pre-PDI 
Meeting  

 Study Introduction 

Time Duration   60 minutes per participant 

Location  Participant’s office or other noise-controllable location suitable for a 
discussion that has a computer with Internet capability 

Terminal 
Objectives 

 1) Explain the purpose of the study and the PDI  

2) Interview participant 

Instructor Tasks   Discuss the informed consent form 
 Explain the purpose of the study  
 Conduct Pre-PDI interview  
 Collect participant course(s) syllabus 
 Verify their email address 
 Send email containing: 

o links to surveys (Personal Data Questionnaire and FacConAd) 
o links to two short, existing YouTube videos introducing virtual 

worlds 
 Send reminder email three days later to take survey, view videos 
 Remind participants to not discuss the study with other domain faculty 

at their university until the entire study is completed; others are fine 
 Ask if participant has any questions 

Participant 
Tasks 

  Participate in interview 
 After interview: take survey, view video clips 
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This is given to the participant at the first meeting and signed 

Faculty Professional Development on 3D Virtual Worlds  

INFORMED CONSENT FORM 
 

RESEARCH PROCEDURES 
This research intends to explore faculty perceptions of 3D, avatar-based virtual worlds as a 
learning environment before, during, and after a professional development intervention (PDI) on 
virtual worlds as a learning environment. If you agree to participate, you will be asked to 
participate in three, 90 minute sessions on virtual worlds (audio recorded); agree to be 
interviewed individually before and after the PDI (audio recorded); complete two short, 15 minute 
surveys before and after the PDI; complete a five minute survey at the start of each PDI session; 
and spend at least 15 minutes after each meeting on a virtual world homework assignment.  
 
RISKS 
There are no foreseeable risks for participating in this research.  
 
BENEFITS 
There are no benefits to you as a participant other than to learn more about virtual worlds as a 
learning environment.  
 
CONFIDENTIALITY 
Each participant will be given an ID Code to be used in the surveys and audio transcriptions. A 
pseudonym will be created for each participant. The file containing the participant name to ID 
Code and pseudonym will be kept at the researcher's home. Only the researcher and my 
dissertation committee chair will know participant names to ID Code and pseudonym.  
 
PARTICIPATION 
Your participation is voluntary, and you may withdraw from the study at any time and for any 
reason. If you decide not to participate or if you withdraw from the study, there is no penalty or 
loss of benefits to which you are otherwise entitled. There are no costs to you or any other party. 
You must be 18 years of age or older to participate. You must not have used an avatar in the past 
six months or for educational use. 
 
CONTACT 
This dissertation research is being conducted by Susan Dass, College of Education and Human 
Development at George Mason University. Susan Dass may be reached at [phone number] for 
questions or to report a research-related problem. Dr. Nada Dabbagh is the principal investigator 
for this research and can be reached at [phone number]. You may contact the George Mason 
University Office of Research Integrity and Assurance at 703-993-4121 if you have questions or 
comments regarding your rights as a participant in the research. 
 
This research has been reviewed according to George Mason University procedures governing 
your participation in this research.  
 
CONSENT 
I have read this form and agree to participate in this study.  

 

Signature: __________________________________________  Date: ___________________ 
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Pre-PDI Meeting 

 

Interview Guide 

 

Explain the purpose of the dissertation. The purpose of the faculty professional development 
intervention (PDI) is to improve faculty consideration and adoption of virtual worlds as a learning 
environment but the purpose of the study is to explore and understand faculty perceptions when 
considering virtual worlds as a learning environment. 

 

Define virtual world. A virtual world is a persistent, online 3D environment where individuals, 
represented by avatars, are immersed in a massively, multi-user environment whether 
synchronously or asynchronously. It differs from 3D online games in that virtual worlds do not 
have pre-defined goals or value systems. It is more of a social environment than a game where 
there is a sense of community, presence, togetherness, and awareness of others. 

 

Interview Questions  

1 What is your experience with virtual worlds?  
Have you played avatar-based games (Sims, World of Warcraft, Civilization)?  
Do you have a Second Life avatar? When did you use it last? 
If participant has used an avatar in last six months, they are not eligible to participate.  
Tell them not to get an avatar as we will do that in class. 

2 Do you think a virtual world could be useful in your course? Why or why not? 

3 What prevents you from using a virtual world? Are there any incentives? 

4 What courses are you currently teaching?  

5 How long have been teaching those courses? 

6 Why is that course important to that domain {nursing}? 

7 What types of activities do your students do?  
Reading, memorizing, role-playing, problem solving… 

8 Are any activities group work? 

9 Why do you have them do these activities? 

10 What things do you wish you could do in your course but can’t? Why not? 

11 Do you feel comfortable using technology? Why do you say that? 

12 Do you think you would feel comfortable using a virtual world? 

13 Are you at all nervous or anxious about using a virtual world? Why? 

14 Do you think a virtual world could provide an advantage over your current teaching 
practices? Why? 

15 Right now, would you use a virtual world for your course? 
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Review Next Steps 

 Ask for an electronic copy of their course syllabi 
 Confirm email address 
 Using email, direct participant to the links to: (1) the personal data questionnaire and 

FacConAd survey (15 minutes); (2) the short video on virtual worlds 
(http://youtu.be/qOFU9oUF2HA); and (3) a second video on virtual worlds for education 
(http://youtu.be/SsVDbw5dt9I) 

 Assign an ID code; use their three letter initials but in reverse order (last, middle, first 
name initials) 

 Remind them where and when the PDI sessions will meet 
 Ask them to note how much time they spend exploring virtual worlds of their own volition 
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PDI Session One 

Overview 

Session One   What is a virtual world 

Time Duration   90 minutes 

Location  A computer laboratory with sufficient bandwidth for five computers 
running a 3D browser simultaneously; prefer direct Ethernet connect to 
router and ISP, not wifi. Second Life minimum bandwidth is one megabit 
per second per computer. Browsers need to be pre-loaded and 
preferably not updated during PDI. 

Terminal 
Objective 

 Describe a virtual world 

Enabling 
Objectives 

 Given the resources and class session, the participant will be able to: 
a. Differentiate a 3D, avatar-based, social virtual world from other 

technologies 
b. Create an avatar  
c. Describe a 3D virtual world viewer 
d. Maneuver and teleport with an avatar 

Instructor Tasks   Welcome participants; remind participants who they can discuss this 
study with  

 Administer session survey 
 Review post-interview homework video clip 
 Hand out slides with notes 
 Introduce basic virtual world skills, terminology, and browsers 
 Explain how to obtain / create an avatar 
 Explain 3D viewer functions 
 Have participants practice basic virtual world skills  
 Ask if participants have any questions  
 Discuss homework assignment 
 Email class PowerPoint slides to participants  

Participant 
Tasks 

  Attend session 
 Take session survey 
 Actively participate in class  
 Post-session: view two video clips  
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PDI Session One 
Slides and Instructor Notes with Timeline 

Slide Instructor Notes  Time 

 

Welcome participants by name 

State appreciation for their time 

Restate purpose of PDI and study (see pre-PDI meeting 
materials) 

Tell participants they can interrupt at any time to ask 
questions 

You’re welcome to talk to anybody about your experiences 
here except I prefer that you do not talk about your 
experiences here with the other participants because I 
don’t want them to be influenced by your experiences. 
After the study is over, feel free to share your 
experiences. You may find it interesting.  

Slide 1 Transition Before we get started, we will take short, less 
than five minute survey.  

 7 min 

 

We’ll do this survey at the start of each session.  

The survey asks about whom you might have talked to about 
virtual worlds or perhaps you did some personal 
research on virtual worlds, or maybe even went in-world. 
I just want to track your exposure to virtual worlds 
outside the session times. 

Slide 2 Transition Now that we’ve finished the survey, let’s start 
the class 

 15 min 

 

Here’s a copy of the slides in case you want to 
make notes. Also know that I will email the 
slides to you with my narration script for 
each slide. 

HANDOUT SLIDES 

Review agenda 

  

Slide 3 Transition So let’s begin by examining why virtual worlds 
should be considered as a technology for 
learning 

 17 min 
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Virtual worlds as a learning environment are being pushed 
forward by several factors: 

Students are tech savvy, more so than faculty, and expect 
technology in the classroom including VWs. 

Here’s our next generation of students. Children are growing 
up with virtual worlds and all levels of education are 
implementing virtual worlds.  

Given that computer usage and Internet access is 
ubiquitous, virtual worlds is a viable learning technology. 
The U.S. Department of Education specifically 
recommends the use of virtual worlds.  Additionally, 
virtual world communities of practice are emerging as 
the technology continues to be improved; curriculums for 
the design and implementation of virtual worlds are 
emerging; and research indicates the merits of virtual 
worlds as a learning environment.  

So why is it industry analysts say virtual worlds are way past 
their peak of excitement and still has not become 
integrated into everyday use… why haven’t more faculty 
pursued virtual worlds. And these are questions that I 
hope this study will explore with your help. 

Slide 4 Transition To begin, it’s important to understand what a 
virtual world is and is not.   

 18 min 

 

First of all, a virtual world is not a game because they do not 
have pre-defined goals, reward systems, or built in 
competiveness. You can always add these elements to 
a virtual world but they are not pre-programmed.   

While a virtual world can simulate the real world, it differs 
from a simulation. A simulation is traditionally a first 
person interactive environment that models a particular 
task or phenomena, allowing the user to experiment with 
and react to the simulation. While I show a real 
simulation lab, it could also be purely software on a 
computer.  

Some may recall the term virtual reality but this too is not 
quite a virtual world as defined here. Virtual reality is 
commonly associated with the use of peripheral devices 
such as headgear and haptics to create a sense of 
immersion in a rendered environment.  

Virtual worlds are more of a social environment than a game 
where there is a sense of community, presence, 
togetherness, and awareness of others; and the only 
hardware associated with a virtual world is the computer. 
A virtual world allows users to create their own 
environment where time, space, and risks can be 
altered.  

Slide 5 Transition But there are different types of virtual worlds.  20 min 
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While we define a virtual world as 3D, online, persistent, 
interactive environment that is accessible by many at the 
same time, we can further refine this definition. 
According to de Freitas (2008), some different types of 
virtual worlds include:  

Working: provides tools appropriate for business such as 
presentation and document sharing; 

Training: focused on one type of field such as first 
responders (where to set up  medic station in a natural 
disaster); 

Social: our focus since it supports these social mechanisms.  
These online publicly accessible social virtual worlds have 

been around as early as 1995 and gained popularity in 
the mid-2000s.  

For example, Active Worlds, an educational social world, 
became available in 1995. There, a social world in 
general, first opened for test usage in 2001, at a time 
before social networking even existed. In 1999 Linden 
Lab formed, and then launched the widely known 
Second Life in June 2003. 

Slide 6 Transition Let’s look at some of the virtual worlds that 
exist  

 22 min 

 

There are many worlds out there. In 2008, 85 virtual worlds 
existed, by 2010 this increased to 300 worlds, and by 
2012 it is expected to be close to 900 worlds.  Second 
Life is the most popular public world for all ages and it 
does include mature content. Unless you own the space, 
you do not have control on who visits the space or 
control over the content in the space. ReactionGrid was 
originally open source but has since moved to a 
proprietary platform but it supports mobile devices such 
as iphones and ipads. The remaining worlds shown here 
are open source and intended for educators, and also 
the arts for jokaydiaGRID. Grid is another name for a 
virtual world; there are six grids shown here.  

The movement to open source is fueled by control of your 
space (content, visitors, programming) and cost of the 
space. As of March 2012, Second Life cost $1000 
upfront with $295 monthly fee that supports 100 avatars 
at a time in-world. Alternatively, jokaydiaGRID costs $50 
setup and about $25 monthly but it only supports 15 – 
20 avatars simultaneously.  

To get to each world, you have to login to each world; they 
are not connected. You will need to have an account, 
that is, a user name and password. This in turn gets you 
an avatar. 

Slide 7 Transition There are system requirements to view these 
worlds. 
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For Second Life, these are the minimum and recommended 
system requirements. For a windows system, look up 
‘system’ in your control panel.  

My home computer met the recommended requirements. 
However, I used to find that my system was slow in the 
afternoons. I had DSL, and in the afternoon everyone 
else in the neighborhood was also on line and slowed 
the system. I just got FiOS which is much faster. It does 
not get laggy in the afternoon. For comparison, the 
Internet connection in this lab (GMU CEHD) is faster 
than my FiOS so I do not anticipate problems here. Also, 
a friend used a small netbook to access Second Life off 
the system in Robinson and had no problems.  

If you don’t have high speed internet at home, I recommend 
you use a direct hardwire to your Internet router and not 
use wi-fi. Also, close other applications. This will improve 
system responsiveness.  

If ask for speeds: My DSL is 15 Mbps download, 0.3 upload 
(15/0.3); FiOS home plans are 15/5, 50/25, and 75/50 
Mbps. This CEHD classroom computers get 74 Mbps 
down and 33 up (74/33). 

The recommended system requirements for Mac and Linux 
systems can be found at this address. 

Slide 8 Transition Now that we know a little bit more about virtual 
worlds and system requirements, let’s talk 
about the videos you reviewed 

 22 min 

 

Let me first ask, what did you think of the videos in terms of 
the visuals, the 3D nature of virtual worlds? 

In the first one, with the three avatars providing an 
introduction to Second Life… what did you learn? 

These are some of the things that I heard…. Sloodle is 
comprised of Moodle, an LMS, like Blackboard that you 
use here at George Mason, and then Second Life. So 
while students give you things via Blackboard, they can 
do this through Sloodle while in-world, such as 
responding to a quiz. 

At the end, the video lists the places they visited; we will visit 
two of those places. 

Slide 9 Transition Let’s talk about the second video  26 min 

 

This video was from the extension service about farming, 
land, and education… did anything catch your eye 
there? What was interesting? Was anything confusing? 

These are some of the things that I heard.  
Based on these videos, do you think virtual worlds could be 

useful in your courses? How? 

Slide 10 Transition Let’s review some of the recent large scale   
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implementations of virtual worlds. 

 

The affordances of virtual worlds we saw in the videos have 
helped to generate large scale implementations of them 
for educational purposes. Some recent examples 
include Forsyth County Schools in Atlanta, Georgia that 
is making a virtual world available to every classroom. 
Their program intends to provide engaging, authentic 
experiences for their 35 schools that educates 38,000 
students. Another K12 example is the Virginia Beach 
Public Schools who have partnered with two government 
agencies (NASA and the National Institute of 
Aerospace) to create two distinct virtual worlds for their 
schools. Project-based learning is the instructional 
strategy used for students to create artifacts 
representative of their knowledge in one world while the 
other provides collaboration with engineering students to 
solve engineering design problems. These public school 
implementations align well with the U.S. Department of 
Education’s National Technology Plan (2010) that calls 
for using state-of-the-art technologies. These are the 
children who may expect technology in the classroom 
because it’s what they know. 

From the military perspective, the Army developed the 
Military Open Simulator Enterprise Strategy to continue 
research efforts in using virtual worlds and to provide a 
platform free to military researchers or others whose 
results could be useful to the military. The U.S. Air Force 
Academy created a virtual world to attract, introduce, 
and support the application process to the Academy. 
The U.S. Air Force Research Laboratory is also 
developing a virtual world laboratory for high school and 
college students to learn about science, technology, 
engineering, and math concepts.  

With these large scale implementations, upcoming college 
students will come to expect this level of interaction and 
media in their education. In support of these 
expectations, new businesses are cropping up to help 
schools implement virtual worlds and support groups are 
developing.  

Slide 11 Transition Let’s take a short break before learning more 
about the technology so we can better grasp 
the advantages and barriers to using virtual 
worlds. 

 29 min 
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BREAK: Offer 10 minutes   

Slide 12 Transition Does anyone have any questions or 
comments before we begin? Remember you 
can always interrupt me if you have a question 
or comment. 

 39 min 

 

To use a virtual world, you need two things: software to view 
the virtual world and an avatar to roam the world. That 
software is maintained on your computer, just like for the 
Internet. To view the Internet, you use a browser such as 
Internet Explorer, Firefox, or Google Chrome.  

To view 3D information, you need what’s called a 3D viewer. 
Just like the web, you have multiple options, all free: 
Second Life, Imprudence, Phoenix Firestorm, and 
Hippo. You can use any viewer but Second Life is the 
most popular since Second Life is the most popular 
virtual world to visit. However, Second Life is more 
robust, it has more capabilities built into the viewer. But 
note that the Second Life viewer is not customizable 
while the others let you modify them.  

You should also be aware that the software behind web 
browsers such as Firefox can now interpret 3D 
information and hence the need for a special 3D viewer 
may go away altogether in the future.  

Slide 13 Transition Let’s look at the Second Life viewer to see 
what it has to offer. 

 40 min 

 
 

 means click to reveal next 
image on same slide 

 

Just for reference, this is a screen shot of my avatar at a 
George Mason virtual world called TerraEconomicus. Dr. 
Kevin McCabe and his doctoral student Peter Twieg 
(amongst other PhD students) designed and created this 
world for economic research experiments. But let’s move 
on to the viewer. 

The viewer is similar to a web browser in that the viewer 
shows the URL of where your avatar is located, but in 
Second Life it is not called a U-R-L but rather an S-L-U-
R-L. All virtual worlds have locations identified so you 
can navigate from place to place, similar to navigating 
from web page to web page. The viewer’s forward and 
back arrows work similar to a browser in that it will 
teleport you to past locations. If you mouse over the 
location in Second Life, the real SLURL appears, that is, 
the actual address and not a summary name. Since it is 



 

464 
 

3D, it also provides the X, Y, Z coordinates of where you 
are. 

The Second Life viewer has many options whether through 
visible buttons or from the dropdown menus (point to the 
buttons and then the dropdown menu area). I’ll review 
the buttons because I find them the most useful.  

Let’s start with the buttons on the left vertical ribbon.  

The avatar button lets you change your avatar whenever you 
want and to anything you want from gothic to animals. 
Just remember that if you do change your avatar, others 
may not recognize you visually.  

The clothes button lets you find outfits and clothes to change 
into.  

The suitcase is your inventory of all objects you own and all 
the information associated with you. The information is 
sorted in predefined folders. While we already viewed 
the clothes button that provides quick access to your 
clothes, you can also access your clothes from the 
clothes folder in your inventory. Also under the inventory 
button is a folder called notecards; notecards are one 
way to share information with visitors to your virtual 
world site. 

This is a notecard from a Harvard research project on using 
a virtual world for K12.  

The search button allows you to people, places, and events 
within Second Life. Suppose you wanted to listen to an 
in-world music concert; you simply search just as you 
would using a web browser search engine using key 
words. 

I find the next button very useful. This contains you 
landmarks. Whenever you visit a place, you can save 
that location as a landmark so you can quickly find that 
place again. It’s like your favorites in a web browser. 
What is also accessible from this button is the map.  

This shows where you are located relative to other nearby 
places. You are initially shown in the center of the map 
but you can grab the map and move it around, as well as 
zoom in and out; similar to web-based map systems. 
You can see bright green dots; these represent other 
avatars that are currently in-world.  

I have not used the voice settings but it appears you can 
morph you voice.   

This is the mini-map. If you become disoriented, I use this 
button to get my bearings. It shows you viewpoint. My 
avatar is the yellow dot and the gray area is my field of 
view. If you are trying to head towards a building or find 
other avatars nearby, this is very helpful.    

The Second Life viewer also includes a building camera to 
take pictures of where you are. It provides built in 
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capabilities to share those pictures and of course you 
can save to your inventory for a small fee.   

Nearby chat lets you text chat with those usually within about 
20 meters of your location.   

You can use voice over the internet to talk to other avatars. If 
your microphone is on, this green icon appears over 
your head. If you are not speaking, it is best to keep your 
microphone off.   

Destinations are places that Second Life want you to visit.   

People provides a summary of the avatars you have 
connected with and provides a means to IM or share 
things. Even if the avatar is not online, your messages 
will be available to them the next time they get online, so 
it’s like an email system.   

The profile allows you to put in something about yourself, 
maybe, I’m a nurse practitioner for 15 years researching 
virtual worlds for classroom learning. It provides a way to 
find common interests and develop a sense of 
community.   

The walk/run/fly button is your means to maneuver in a 
virtual world. We will learn how to use this control.   

The camera controls button is your second best ally to 
investigate a virtual world. Here you can change from 
‘over the shoulder perspective’ which is what I am using 
in this image, to a first person perspective where I don’t 
see my avatar at all, it’s like you are looking through the 
avatar’s eyes. We will also learn how to use this control. 
  

And then there’s a built-in help button on different basic 
topics.  

So these are the basic buttons. The dropdown menus at the 
top provide another to accomplish these things, and 
more, such as building things and changing the time of 
day from sunrise to midday to sunset. 

I will have a handout summarizing the most important 
buttons. 

Note if they ask about the icons in the SLURL: Site 
restrictions are also located in the SLURL, such as ‘G 
audience’ meaning no mature content; the symbols 
mean no dynamic pathfinding (?), no scripting, no 
pushing, and no building is allowed.  

Slide 14 Transition So now that we see what the Second Life 3D 
viewer can do, let’s work on getting an 
avatar  

 45 min 
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An avatar represents you in a virtual world. It is who others 
see when in-world. So when you choose, think about 
how you want others to perceive you. If you were 
attending an in-world seminar, would you want to be 
seen as a tiger? So think about this when choosing and 
avatar. 

In some virtual worlds, you will be assigned an avatar; others 
offer a selection of avatars. In the case of Second Life, 
you can choose from an assortment of avatar 
categories: people, vampires, animals, robots, vehicles, 
and a random mix of avatar types.  

You can modify your avatar later, for size, shape, color, 
apparel, hair, etc. You can change your avatar at any 
time but remember others may not recognize you if you 
change.  

With Second Life, you can also maintain several avatars by 
using different email addresses for each account. You 
could can maintain different personas if you want. 

Slide 15 Transition   50 min 

 

These are my avatars. The first is my Second Life avatar 
based on my gmail account. Second Life used to assign 
you a last name and you provided a first name. My name 
was Suz Modan.  

My second avatar is associated with my AOL account and I 
created the name: ClairePetite. A word of advice, as with 
your avatar selection, choose your name wisely, as your 
name will never change.  

My last avatar is for my OSGrid account, another virtual 
world. This world is OpenSource, meaning you can 
program everything about the world, including the 
viewer. This world did not have a selection of avatars. I 
was given a male body. Someone directed me to the in-
world Freebie shop where I got a female body and new 
clothes. Freebie shops offer free items; there are some 
virtual world users who willingly share items for free. I 
was also able to choose my avatar name in this grid; I 
specifically chose to use my Second Life name so I 
would be known by the same name in both grids.   

Different grids will have different built-in capabilities to make 
changes to your avatar. Second Life makes it very easy 
to change your height, weight, skin color, eye shape and 
color, and hair. In Second Life, you can also purchase 
these items or get them from freebie shops. If you want 
to purchase something, you will need to upload money 
to your account. The money translates into Linden 
Dollars, Second Life’s currency. It trades at about US$1 
to LD$250.  

Slide 16 Transition With this basic understanding, let’s each get a 
Second Life account. 

 52 min 
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Let’s follow these directions as a group to create an avatar in 
Second Life. 

When you choose a user name, that is, your avatar name, 
choose just as wisely as you do when you select your 
avatar. This is how you will be known to others; your real 
life name is unknown to other avatars. 

 The computer lab already has the Second Life 3D viewer 
downloaded and installed on these computers.  

Slide 17 Transition Now that we each have an avatar and an 
account, let’s login to Second Life. 

 62 min 

 

Follow these steps to login to Second Life. You can follow 
along with me so you can see what I’m doing.  

Slide 18 Transition   65 min 

 

The first time you arrive in-world, Second Life probably 
placed you at an orientation location; a place to practice 
your Second Life skills. Second Life also more than likely 
provided a selection of places to visit and perhaps sent 
you an email with other places to visit. Note the 
Firestorm Support Region is optimized for that 3D 
viewer. 

In contrast, Second Life takes me to the site where I was 
when I last logged out. This will happen to you as well 
when you return to Second Life.  

Slide 19 Transition There are some basic skills you’ll need in-
world. 

 68 min 

 

These are skills that you should become 
comfortable with in order to navigate a 
virtual world.  

 

  

Slide 20 Transition So let’s find a place to practice these skills  70 min 
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The Second Life island called Virtual Ability is dedicated to 
helping real life people with disabilities with the intention 
to provide a place for the disabled to meet, socialize, 
and share news with others. They have a good 
orientation area for newcomers to practice their virtual 
world skills. Use this Second Life address to teleport 
there; note that there is a blank space between the 
words ‘virtual’ and ‘ability’ in the SLURL. Teleport is what 
you do when you go from island to island in Second Life 
(also known as region to region). I chose this island 
because its purpose seems to attract helpful people and 
is not populated when I’ve been there.  

Slide 21 Transition So let’s all teleport to this location and then 
save the address as a landmark. 

 75 min 

 

Now that we’ve landed, give it a few moments to rez the 
prims. Prims are the basic building blocks in Second 
Life. They are the 3D objects created, combined, and 
texturized to create what we see. 

Let’s click on the sign for the notecard, find it in our 
inventory, and click on its listing to view the notecard 
information. 

Slide 22 Transition Now, let’s click on the teleport sign and go to 
the orientation center. 

 80 min 

 

Follow the green arrows to learn and practice the different 
virtual world skills.  

Because the Second Life viewer has changed over the 
years, some skill controls may be in a different location 
than indicated on the billboard signs. I looked at two 
other orientation areas and they too were a little dated.  

You can go to the Second Life orientation area as that will be 
up to date but I have experienced avatars that are not as 
professional as I would like; for example swearing. 

Slide 23 Transition   85 min 

 

I’ve provided a summary of the buttons on the Second Life 
3D viewer. It is important you become comfortable with 
the avatar controls: walk, run, fly, sit, stand, mouse view, 
alt-click. Practice walking in mouse view, it may be 
easier.  

If something goes wrong, try the ‘esc’ key first. Sometimes I 
fly and hover to get my visual bearings of where I am. If 
someone is being rude, go to a different landmark. If it’s 
really disconcerting, just quit and come back at a later 
time. Although I’ve only been bothered a few times, it’s 
good to know your options.  

Slide 24 Transition Unfortunately we have to move on but we will  87 min 
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go in-world again next week.  

 

You’re welcome to re-visit Virtual Ability Island 
on your own. But if you do go in-world, 
regardless of where you go, please track 
the amount of time you spend in-world so I 
know your level of exposure to virtual 
worlds for my study. I will ask on the 
survey at the start of the next session; it’s 
the same survey we took at the start of 
this session. 

Don’t worry if you feel uncomfortable and 
clumsy with your avatar; it’s natural. I 
walked into many trees and off many a 
pier into water. So don’t worry. We will 
spend more time in-world next time 
walking around different places, nothing 
difficult. 

 I will email you my slide notes along with the 
links to a couple of videos to watch before 
next session. 

Does anyone have a question? 

Remember, these sessions are for knowledge 
and understanding only; there are no 
quizzes 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

90 min 
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PDI Session Two 

Overview 

Session Two   What’s it like being in-world 

Time Duration   90 minutes 

Location  Same computer laboratory as used for the first session. Browsers should 
not have been updated during this study. 

Terminal 
Objective 

 Participants will experience virtual world affordances and activities 

Enabling 
Objectives 

 Given the resources and aides, participants will be able to: 
a. Use a 3D virtual world viewer 
b. Identify, visit, and discuss in-world sites  
c. Participate in virtual world activities  

Instructor Tasks   Welcome participants; remind participants who they can discuss this 
study with  

 Administer session survey 
 Review homework videos  
 Go in-world as a group to visit domain-related virtual world sites 
 Discuss in-world sites (pros and cons) 
 Ask if participants have any questions  
 Discuss homework assignment 
 Email class PowerPoint slides to participants  

Participant 
Tasks 

  Attend session 
 Take session survey 
 Actively participate in class  
 Post-session: view two video clips  
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PDI Session Two 

Slides and Instructor Notes with Timeline  

Slide Instructor Notes  Time 

 

Welcome participants by name 

State appreciation for their time 

Restate purpose of PDI and study (see pre-PDI meeting 
materials) 

Tell participants they can interrupt at any time to ask 
questions 

Remind participants they should not discuss the study with 
other domain faculty at their university until the entire study 
is completed; others are fine, including their session group 
faculty 

 

Slide 1 Transition   2 min 

 

As you might recall, this survey asks about whom you might 
have talked to about virtual worlds or perhaps you did some 
personal research on virtual worlds, or maybe even went in-
world. I just want to track your exposure to virtual worlds. 

Slide 2 Transition   8 min 

 

Review agenda 

Note that we may not get to the Schizophrenia Experience 
but it is here if you want to do it later by yourself 

 

HANDOUT SLIDES 

HANDOUT RESOURCES PAGE 

 

Slide 3 Transition So let’s refresh our memory as to what we 
learned in the last session 

 10 min 
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While students may come to expect technology in the 
classroom to include virtual worlds, faculty are not 
adopting them as learning environments. Virtual worlds 
are not games with predefined goals, storylines, and 
reward mechanisms, nor are they simulations that are 
commonly one person, interactive environments. They 
are not virtual reality that uses external devices to 
develop the sense of immersion.  

Virtual worlds are 3D, online, persistent, social, interactive 
environment accessible by many users simultaneously. 
Many worlds exist, some proprietary like Second Life 
and some open source like OSGrid. Many virtual worlds 
exist to visit but you will need a viewer, an account, and 
an avatar to access.  

The Second Life viewer had many options from changing 
your avatar, to searching for in-world sites, and 
navigating your avatar. We covered a lot of material last 
week.  

Did you find the session overwhelming?  

Did you learn anything that makes you hesitant to use 
virtual worlds? why? 

Slide 4 Transition    

 

In the first one, where the instructor acts as the patient and 
controls the patient’s vital signs… what did you learn? 
These are some of the things that I heard: [read slide].  

Do you think virtual worlds could be useful in your courses? 

What about nurses practicing clinical procedures? 

Slide 5 Transition    

 

In the second video from the University of Wisconsin 
Oshkosh, here the students interact with an autobot 
patient, that is, the patient has been pre-programmed 
and the nursing respond to the vital signs… did 
anything catch your eye there? Or anything confusing? 

These are some of the things that I heard. 

What’s different between the two approaches of autobot 
versus instructor as the patient? Perhaps the instructor 
has more freedom to customize to a student weakness? 
The autobot frees the instructor’s time.  

Do you think this type of environment can support student 
and teacher communication, collaboration, and 
cooperation? 
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Slide 6 Transition   20 min 

 

I reduced the number of words since last session and have 
provided a printed version to help you recall how to do 
things in Second Life.  

  

HANDOUT THIS SLIDE AS AN AID 

Slide 7 Transition So let’s open the Second Life viewer and log 
in. 

 20 min 

 

The first place we are going is to visit is Etopia Island which 
is someone’s vision of what a sustainable environment 
could look like. Teleport to the address on the slide. I 
brought you here to see a small town atmosphere and 
see how educational material can be shared with 
students.  

If you walk towards and under the welcome sign, you will 
first cross a train track so be careful. Next on the right is 
a gondola. If you look closely, you can see it runs every 
couple of minutes. In essence, it has a schedule that an 
avatar must adhere to.  If you come back here, and take 
the gondola, a word of caution, do not stand up as you 
will be tossed out of the gondola! Walk a little bit ahead 
to see shops and what could very well be offices. In 
other words this site could represent a small town 
community albeit one that is perfectly clean! A 
programmer or graphic artist could make this look like 
public housing or simply worn down. (note that I had to 
turn down the volume to their rushing water as it was 
too loud for me).  

Now let’s turn around, go back over the train tracks. Take 
the little walking bridge over the creek. On the right is 
an aeration plant for water treatment. Continue forward 
to the tree at the end of the aeration plant and then turn 
left. You should see the windmill farm. Click on the 
information kiosk. It provides a notecard of information. 
The designer used the intuitive kiosk to provide 
information.  

Now we’ll teleport to another place on this island. In the 
SLURL, we’ll replace the x,y, z coordinates with 
/74/85/26. After you rez, on your left is a sign on 
cohousing. Click that sign. You’ll get an option to open 
a web page. Do that, open the web page. So this is 
another way to share information with students, 
information that is not directly contained within the 
virtual world.  Thinking beyond just sharing a web page, 
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students could take a survey such as the ones we take 
that is external to the virtual world. And they never had 
to open the browser or find the web page. 

Walk forward to the stairs and go up. To make it easier to 
navigate stairs and other confined areas, I go into 
mouse view and use the arrow keys. If you keep your 
eye on where you’re going, use the arrow keys to keep 
you aligned with where you want to go. It’s like trying to 
walk a thin line or a balance beam… keep your eye on 
where you want to go, not down at your feet or 
immediately in front of you. Let’s go to the left at the top 
of the stairs. These apartment units were available for 
viewing [April 2013]. 

Do you think this type of town with scheduled transportation 
be useful (e.g., to experience vulnerable population 
concerns)? What about access to web pages from 
within the virtual world?  

 

Slide 8 Transition Let’s go to place that uses a ride with visuals 
to share information. 

 30 min 

 

Let’s teleport to the location on the slide. This place we are 
going to visit includes a simulation of the testes. I chose 
this site because it provides a place where the student 
can have a first person view of something they would 
otherwise not be able to see.  

From the in-world landing point, follow the feet to the signs 
where you choose to go to the testis area or the ovary 
area. Please select, that is, sit, on the seat for the 
testes tour. This teleport takes you to the corresponding 
skybox. A skybox is an area in the virtual world sky. 
Since virtual worlds are three dimensional, you can put 
things way up in the sky that is not readily seeable from 
the ground.  

Once you’ve sat and it teleports your avatar, you may have 
to hit a movement key, e.g., forward key, for the site to 
show you’ve landed.  Hold your alt key down with your 
left mouse click to pan around the area; hit ‘esc’ to exit 
to return to your avatar view. Also, you can use 
mouseview to look around (esc, esc, m or roll the 
mouse to transition to mouseview). The advantage of 
the alt+left mouse gives you zoom in and zoom out 
abilities. If you look around, you should also see that 
they have a meeting area with slide presentation 
capabilities. 

Slide 9 Transition    
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Follow the footsteps to the Testis Tour. Read the billboard 
sign titled “Testis Tour.” Let’s do what the notecard 
says. Set your sun to sunset (top menu: select world, 
sun, sunset); reset draw distance to 128 m (from top 
menu: Me, preferences, graphics); remember to use 
‘esc-esc-m’ to quickly switch to first person view.  

Put on your ear set, then each of you select a seat, one at a 
time, then as a group select audio tour. It has four seats 
so I assume we can tour as a group; if not, each take a 
seat in your own vehicle.  

At the end of tour, you should be on a skybox platform; 
select sit on the next tour seat (looks like a sphere that 
was cut in half and opened). 

Discussion: what did you like or dislike about this tour? 
Could this type of interaction, content presentation be 
useful to your courses? How or why? 

Slide 10 Transition   45 min 

 

Do we want to take a break? 

Slide 11 Transition    

 

This site is about making nutritional selections at a fast food 
restaurant to educate people on fastfood nutrition. Let’s 
teleport to the location on the slide.  

Once you arrive, look around, either first person (esc-esc-m 
or use mouse to zoom to first person) or use alt+left 
mouse button. The billboard sign provides the initial 
instructions and also provides three teleports to each of 
three different restaurants. To get a better lay of the 
land and where the restaurants are, fly straight up and 
look around. 

 Do you see the three restaurants? Now stop flying and let’s 
try out this activity.  

Slide 12 Transition    
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Click on the ‘start game’ button on the sign. Please keep 
the key pad object you receive. Click on each of the 
boxes in the upper right to see what else you have been 
given. Keep the nutrition game instructions which are 
on a notecard. Once you do this, the instructions should 
become viewable. Also, keep the nutrition game object.  

Go to your inventory (select the suitcase on the left vertical 
panel in your viewer). Go to the recent tab. Find the two 
new objects that you accepted; they should appear as 
reddish cubes. Right click the keypad, and choose to 
wear it. Do the same for the nutrition game object.  
Close your inventory window because space will be at a 
premium with the keypad, the notecard, and the Health 
Statistics HUD.  

Also, if we read the instructions on the notecard, you may 
find some of the keystroke directions do not match your 
Second Life viewer. This is because the viewer has 
changed over the past ten years, but we should be able 
to manage.  

You will be asked if you want to personalize the game by 
providing your weight, height, age, and amount of 
exercise. Let’s do this, you can make up your data if 
you wish; I just want you to experience using the full 
potential of this activity. Once you do this, your local 
chat box will ask you to use the key pad to enter the 
data. With this done, your HUD should provide you with 
your personal calorie budget for the day. You are 
allowed to eat three meals for the day.  

Slide 13 Transition To play the game, look at the slide.   

 

You may browse through the menus in each restaurant to 
see the nutritional information associated with each 
food. To find the selectable menu items, roll your 
mouse over the menu; when the mouse arrow becomes 
a hand, it means that’s a selectable menu item. Click on 
a menu item, say yes you want to eat it so you can the 
nutrition facts. If you don’t want to eat it, just make that 
selection. If you do want to eat it, make that selection. 
When you are done selecting your food for that meal, 
select “order now” from the sign. This will end the 
current meal and start the next. Move on to the next 
restaurant. Each time you finish a meal, you will receive 
a personalized message in your chat box. When you 
are done, let’s meet at the landing point.   

We need to detach our HUDs. Right click on the nutrition 
game HUD, the one that listed you calorie intake, select 
detach (should be the third option from the top in the 
popup). Do the same for the keypad. 

Discussion: what did you think about the interactive game? 
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Could use improvements (no breakfast menu)? Could 
this type of interaction be useful in your courses? How 
or why?  

Slide 14 Transition   60 min 

 

Genome Island is all about genetics. It was originally 
intended for freshman students and created by Dr. Mary 
Ann Clark. When you arrive, you should be in an area 
that serves as a central location. Since the island is so 
big with many different areas, it provides teleports to the 
other parts of the island for quick access. The teleports 
are the different ‘match-looking’ objects. You would just 
click to teleport.   

For now, let’s go into mouse view to have a first look around 
(use the roller on the mouse to roll into this view or use 
esc-esc-m). Take your time so the prims have time to 
rez. A prim is the basic building block for Second Life. 
You should see a very tall tower, a platform in the 
middle of the sky, the two story house, lots of green, 
and if you look above there may even be some more 
platforms in the sky. These are skyboxes. Designers 
use them to make more use of their 3D space; it’s also 
a way to cordon off information.  

You should also see three powerpoint-type slides. Click the 
first one with the house. It should provide two things: (1) 
a link to an online guide which we will ignore for now 
and (2) a notecard called Guide to Genome Island 
describing the different places on the island. If you click 
the middle power-point slide, and accept, you get a brief 
request as a guest to take the survey. Click the last 
powerpoint slide to take the online survey.  

To further help new students become familiar with the island 
and its layout, there is also a scavenger hunt. Look 
around to the left and you‘ll see a large yellow rotating 
cube. This has a list of places that the students are to 
find. It’s a fun way to get them to tour the island.   

You should also have gotten T-shirt. Accept it. Let’s find 
your current clothes (see clothing or outfit folders) to 
ensure we can change back. Go to your inventory and 
look for the folders. Once you’ve identified your current 
outfit, go to the recent tab in the inventory, find your 
new T-shirt and wear it. 

Slide 15 Transition Now we’ll follow one of Dr. Clark’s 
assignments. 
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HANDOUT ASSIGNMENT 

We will need to create a folder called: Module 4. To do this.  
Click on your inventory. At the bottom of the pop-up is 
the ‘+’ sign. Click that and then select new folder. Enter 
the words Module 4.  

Notice the share button on the bottom. You can share 
things with your friends and nearby avatars as well as 
search for others. So this is another way to share 
information. I image that perhaps Dr. Clark has her 
students send her the folders when they have finished 
each assignment.   

Slide 16 Transition Ok. Let’s go to the location in the assignment.     

 

Teleport to Genome 91, 170, 73 at the bottom of the slide. 
Note that I do not think we have to walk up a level as 
indicated in the assignment; these coordinates are the 
correct level. Again let’s go into mouse view (mouse roll 
into it or esc-esc-m) and look around us.  

It says to click on the Human Genome sign. Let’s do that 
and accept the notecard. Now we’re supposed to read it 
and add it to our lab folder. Let’s do that. Go to your 
inventory and click the Recent tab if you’re not already 
there. You should see your notecard titled Human 
Genome. Right click on the notecard and select ‘cut’. 
Now go to your inventory tab, click on your folder titled 
‘Module 4’; then click paste. Your notecard should now 
be there. Close out that pop-up so it doesn’t clutter our 
screen. 

Let’s take a moment and use our ability to pan into objects 
using the ‘alt-click’ method. Turn so your avatar is 
looking down to the next lower level. You should see a 
skybox in your view and the rotating circular 
chromosome is on your right. Now hold down the alt 
key, and click on a spot on the lower level. Now pan 
into that spot by rolling the roller on the mouse. While 
holding down the alt key, click on another nearby spot. 
This is a way to get a close look around of objects at 
afar. Hit esc to exit this view. Returning back to the 
assignment, we are to look for the ‘centromeres’. Let’s 
look around for this word. Let me know if you find this 
word. [pause] I think the word should be part of the 
chromosome based on Dr. Clark’s directions. [pause] I 
ended up using the ‘alt-click’ pan ability to find this 
word. [pause] the word is actually on each 
chromosome, in the bright white spot. Pan into see the 
word.  

Now we need to make a notecard and list some 
chromosomes. Re-open your inventory. Select your 
Module 4 folder. Click the ‘+’ sign at the bottom and 
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select new notecard. Title it ‘centromeres’ as requested 
by Dr. Clark. A blank notecard should have appeared; 
you may have to close your inventory menu to see it. 
Enter in two chromosome numbers and then save it.  
Close the notecard. You can re-open the notecard and 
re-edit it if you want. If you did not select the Module 4 
folder, the notecard would have defaulted to being in 
your notecard folder. The easiest way to find new items 
is go to the recent tab to see what’s been added where. 
You can also click and drag notecards to different 
folders but that could be cumbersome if you have a lot 
of folders. But it is an option. 

Returning to the assignment, we will skip the paragraph 
(with figure) on banding and go to next paragraph on 
the bands as ‘useful landmarks.’ Dr. Clark has us click a 
chromosome to see the red arrows. However, the red 
arrows are already visible. She may make them 
invisible when a class is actually in session; I am not 
sure why they are visible. Additionally, at the end of the 
assignment are five open-ended questions. It appears 
this assignment sheet must be normally provided 
electronically and students fill in the provided text box. 
Ours was provided as a pdf. I also like how she has the 
‘lab folder checklist’ at the end; it helps students ensure 
they did not miss something. 

Slide 17 Transition I have one more site but I doubt we will have 
time to finish it. But let me show you what’s 
involved so you can do on your own if you 
want. 

 80 min 

 

I chose this next site to see how one can invoke emotions 
through virtual worlds. This site was created to educate 
people about schizophrenia. The site was based on the 
hallucinations of two patients.  Let’s at least teleport to 
the site and then add this as a landmark. I am going to 
skip some slides but they will be there when I email 
these slides. I hope the notes will be a good guide.  

[INSTRUCTOR SKIP TO SLIDE 20] 

Please click on the cylinder marked with warning; accept 
the notecard, and read it. If you do not want to 
participate, please don’t. Alternatively, you can just turn 
off the voices if you want.  

Slide 18 Transition    
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To turn off the voices, walk to the left, along the side of the 
building. You will see the exit from the schizophrenia 
tour, there is a yellow cylinder, click it to stop the voices; 
and now go back to the entrance and take the tour. If at 
any time, you do not like this experience, just stop, go 
to your landmarks, find virtual hallucinations, select it, 
and use the teleport. This will take you to the start point. 
While you think about this, let me tell you about the 
other tasks we will do here.  

Slide 19 Transition    

 

[These are the tasks I wanted to accomplish here. For now 
we will review what we learned today. GO TO SLIDE 
22.] 

Besides experiencing the virtual hallucinations, there are 
three other tasks. I did this because we will each visit 
the building by ourselves. So while someone is in the 
building, we can be doing other things. I have a purpose 
for these tasks that we can discuss when we’re done. I 
have a handout to help you get through the building. 
[provide each student with a one page handout that has 
this image and then the text:  

To experience schizophrenic symptoms, at the entrance, 
left-click the yellow cylinder and accept the badge. Now 
go to your inventory (the suitcase), go to the recent tab, 
and select the Hallucination Badge from the Objects 
folder. Drag the badge to your avatar. It will start 
loading the program.  Wait for the chat box to say 
complete. Then you can enter.  

 At the next table, you can select a male or female voice, as 
well as turn off voices again. These are toggle buttons, 
in other words, click each one to take that action. If you 
do not want to hear the voices, click the stop voices if 
you listened to the male or female voice. 

 Stand close to the blue pyramids to experience what they 
want you to see.  

To find the hilltop house and the huts, fly straight up and 
look to your left, you should see the huts and the hilltop 
house. 

Slide 20 Transition    
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Let’s talk about our experiences. What did you think about 
the virtual hallucinations? Did you think it affected you 
emotionally? Any empathy or fear? 

Task B: walking into the water; here I expected you would 
end up under the dock and hence have to walk further 
out to get out from under the dock. The first time I was 
under water, I got lost; I lost my bearings. Did anyone 
experience that? Were there any other emotional 
responses or thoughts about this? 

Task C: fly to the hilltop house patio: here you should have 
heard streaming music. Second Life now lets you 
stream music to your site. Visitors can always turn off 
the music if they want. 

Task D: visit the waterside huts: you should have been able 
to access the huts because it’s on private land, not 
accessible to the public; I saw yellow barrier lines when 
I tried to enter. Did you have the same experience? 

In summary, do you think these affordances could be of use 
to your courses? How or why? 

Before we leave here, we need to remove our badges. To 
remove your badge, go to your inventory, select the 
badge object, and detach. You could also remove by 
using viewing the badge on your avatar using your 
camera controls (the left circle, the right pointing 
horizontal arrow) to spin around to see yourself, right 
click on the badge and remove it.  

Slide 21 Transition    

 

Review slide 

 

Did you think these means to share information and the 
interactivities, too complicated or complex for you? Your 
students? 

Consider the nursing simulation labs in the videos… would 
these types of learning environments be too complex? 

Do you think, based on what you’ve seen so far, that using 
a virtual world aligns with your teaching practices and 
beliefs… as in does it support a need, does it match you 
desired way to teach, does it align with what you value in 
effectively teaching students? 

Slide 22 Transition    
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This is the assignment for next week. Our guest speaker 
uses this site for her classes. If you have time, peruse 
the article as well. Note that the website provides 
closed captioning in the main body of the article. So the 
text may seem repetitive if you have already watched 
the video and vice versa. 

There are multiple videos embedded in the article so look 
for the headings / markers I have provided to get to the 
right ones.  

I will send the slides and the homework to you via email. 

You’re welcome to re-visit any of these places on your own. 
But if you do go in-world, regardless of where you go, 
please track the amount of time you spend in-world so I 
know your level of exposure to virtual worlds for my 
study. I will ask on the survey at the start of the next 
session; it’s the same survey we took at the start of this 
session. 

Don’t worry if you feel uncomfortable and clumsy with your 
avatar; it’s natural. I walked into many trees and off 
many a pier into water. So don’t worry. We will spend 
more time in-world next time walking around different 
places, nothing difficult. 

And remember, these sessions are for knowledge and 
understanding only; there are no quizzes  

Slide 23 Transition Have a good week, email me if you are having 
problems or call  

  

90 min 
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PROFESSIONAL DEVELOPMENT ON VIRTUAL WORLDS 

RESOURCES 

 

Wikipedia  

Wikipedia offers a lengthy summary of Second Life, its history, its notion of land ownership, 
issues, third party viewers, and how others have used Second Life; just good background worthy 
of scanning. 
http://en.wikipedia.org/wiki/Second_Life 
 
Second Life’s Wikipedia provides a nice historical summary of how Second Life came to be as of 
today. 
http://wiki.secondlife.com/wiki/History_of_Second_Life 
 
 
Virtual Worlds Research Articles  

Clark, M. (2009). Genome Island: A Virtual Science Environment in Second Life. Innovate 5 (6). 
http://www.innovateonline.info/index.php?view=article&id=562 

In this article, Dr. Clark reviews why she got started, how she got started, and her findings on 
student performance as of that time. This is an easy read and quite enjoyable. Note that the 
island has continued to grow since this paper was written. 

 

Petrakou, A. (2010). Interacting through avatars: Virtual worlds as a context for online education. 
Computers & Education, 54, 1020-1027. doi:10.1016/j.compedu.2009.10.007 

http://dx.doi.org.mutex.gmu.edu/10.1016/j.compedu.2009.10.007 

This article is good to get you thinking about how to design a virtual world learning 
environment for an online course. This empirical study was accomplished in 2008; our virtual 
world design knowledge has progressed as has the technology. For example, sound does 
have distance associated with it (or can be programmed accordingly such that the further 
away you are from the source the softer the sound). The article does bring to light the need to 
develop protocols and a virtual world orientation class commensurate with expected skill level 
for the online course. One protocol, asking questions to a speaker, does need to be 
developed before a course begins and shared with students. Note that real-life ‘raising of the 
hand’ to ask a question can be programmed into second life as an avatar gesture stored in 
your inventory. Alternatively, students can type the word ‘question’ or simply ‘???’ in the chat 
box. The speaker could then be scanning the chat box for questions and then stop at an 
appropriate point to ask those avatar(s) for their question(s). Also lecturing should not be 
lengthy. 

 

Puterbaugh, M., Shannon, M., & Gorton, H. (2010). A survey of nurses' attitudes toward distance 
education and the educational use of 3-D virtual environments. Journal of Electronic 
Resources In Medical Libraries, 7(4), 292-307. doi:10.1080/15424065.2010.527243 

http://dx.doi.org.mutex.gmu.edu/10.1080/15424065.2010.527243 

I liked the conclusions in this paper; they are realistic expectations. Abstract: Using funds 
provided through the Medical Library Association's 2008 Donald A. B. Lindberg Research 
Fellowship, librarians at Eastern University conducted a survey to assess nurses' attitudes 



 

484 
 

and perceptions about (1) the effectiveness of distance education in delivering academic 
content; (2) whether distance learning promoted socialization and fostered 
professionalization; and (3) the use of an online immersive environment, such as the virtual 
world Second Life, as a tool to deliver distance education. Results from the survey indicated 
a positive attitude from nurses at all academic levels toward distance education and a 
willingness to explore the academic use of a virtual environment. 

 

Cook, M. J. (2012). Design and initial evaluation of a virtual pediatric primary care clinic in 
Second Life. Journal of the American Academy of Nurse Practitioners, 24, 521-527. 
doi:10.1111/j.1745-7599.2012.00729.x 

http://dx.doi.org.mutex.gmu.edu/10.1111/j.1745-7599.2012.00729.x 

This paper also provides an insight to the factors and considerations when designing a virtual 
world for a specific purpose. While the author notes the pediatric exam room is overly large, 
that is a design consideration, and could be rectified as Second Life spatial distances is 
based on the metric system. While the author notes the faculty serve as technical support, 
this does not have to be the case where the higher education department may have 
instructional designers and IT support to fill this purpose. Abstract: Purpose: To present an 
example of an innovative educational strategy using a theoretical framework for the design 
and evaluation of a virtual world simulation for family nurse practitioner (FNP) students. Data 
sources: The example arises from a primary care pediatric clinic developed for FNP students 
in Second Life to supplement experiences in clinical practice sites. The simulation uses a 
case-based interactive format. The educational strategy is based on constructivist learning 
theory and experiential learning principles. Report of initial prototype testing of faculty and 
FNP students is reported. Conclusions: Virtual-world simulations have the potential to provide 
a safe environment for students to practice clinical decision making for pediatric patients. 
However, attention to the context, pedagogy, learner, and the capabilities of the technology is 
essential to provide a quality educational experience. Implications for practice: Preparation of 
FNP students can include quality educational experiences in a virtual world when guided by a 
theoretical framework. 

 

Brown, R., Rasmussen, R., Baldwin, I., & Wyeth, P. (2012). Design and implementation of a 
virtual world training simulation of ICU first hour handover processes. Australian Critical Care, 
25, 178-187. doi:10.1016/j.aucc.2012.02.005 

http://dx.doi.org.mutex.gmu.edu/10.1016/j.aucc.2012.02.005 

This is another good article that describes their design and thus provides more options on 
how to handle different instructional requirements. I also like their introduction. Abstract: 
Nursing training for an Intensive Care Unit (ICU) is a resource intensive process. High 
demands are made on staff, students and physical resources. Interactive, 3D computer 
simulations, known as virtual worlds, are increasingly being used to supplement training 
regimes in the health sciences; especially in areas such as complex hospital ward processes. 
Such worlds have been found to be very useful in maximising the utilisation of training 
resources. Our aim is to design and develop a novel virtual world application for teaching and 
training Intensive Care nurses in the approach and method for shift handover, to provide an 
independent, but rigorous approach to teaching these important skills. In this paper we 
present a virtual world simulator for students to practice key steps in handing over the 24/7 
care requirements of intensive care patients during the commencing first hour of a shift. We 
describe the modelling process to provide a convincing interactive simulation of the handover 
steps involved. The virtual world provides a practice tool for students to test their analytical 
skills with scenarios previously provided by simple physical simulations, and live on the job 
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training. Additional educational benefits include facilitation of remote learning, high flexibility 
in study hours and the automatic recording of a reviewable log from the session. To the best 
of our knowledge, we believe this is a novel and original application of virtual worlds to an 
ICU handover process. The major outcome of the work was a virtual world environment for 
training nurses in the shift handover process, designed and developed for use by 
postgraduate nurses in training. 

 

Rogers, L. (2011). Developing simulations in multi-user virtual environments to enhance 
healthcare education. British Journal of Educational Technology, 42, 608-615. 
doi:10.1111/j.1467-8535.2010.01057.x 

http://dx.doi.org.mutex.gmu.edu/10.1111/j.1467-8535.2010.01057.x 

This article also provides additional design options. I liked the pre-programming to limit the 
number of students performing a group evaluation of a patient. It also appears to have some 
type of automated system for debriefing that assesses if all steps were accomplished. The 
notion of unanimous evaluation also speaks to encouraging group participation and the built-
in opportunity for students to ask questions before agreeing to a diagnosis.  Abstract: 
Computer-based clinical simulations are a powerful teaching and learning tool because of 
their ability to expand healthcare students' clinical experience by providing practice-based 
learning. Despite the benefits of traditional computer-based clinical simulations, there are 
significant issues that arise when incorporating them into a flexible, co-operative and 
collaborative learning environment. Unlike traditional technologies; immersive multi-user 
virtual environments such as Second Life can incorporate comprehensive learning materials 
with effective learning strategies, allowing healthcare students to obtain a simulated clinical 
experience in an immersive social environment. The purpose of this research was to 
investigate how a simulation could be optimised in Second Life to encourage teamwork and 
collaborative problem solving based on the habits, experiences and perceptions of nursing 
students towards Second Life as a simulation platform. The research was conducted by 
placing groups of nursing students in separate locations and exposing them to a series of 
clinical simulation developed in Second Life. The simulation involved a series of problem-
based scenarios, which incorporated concepts of technical skills, patient interaction, 
teamwork and situational awareness. Using qualitative feedback from a series of evaluative 
case studies, the study determined good practices and issues involved with a virtual 
computer-based clinical simulation. A common theme which emerged from this research, 
which is discussed in this paper, was the student's ability to work in an artificial social 
structure where they could actively co-construct mental models of technical and interpersonal 
skills through experiencing human interaction in a computer-based simulated environment. 

 

Schmidt, B., & Stewart, S. (2010). Implementing the virtual world of Second Life into community 
nursing theory and clinical courses. Nurse Educator, 35, 74-78. 
doi:10.1097/NNE.0b013e3181ced999 

http://dx.doi.org.mutex.gmu.edu/10.1097/NNE.0b013e3181ced999 

This is a nice summary of some of the virtual world activities developed for University of 
Wisconsin – Oshkosh. You reviewed the YouTube video of one part of their virtual world. 
Abstract: Nursing students frequently lack an understanding of public health services. Their 
clinical experiences may occur in home health agencies or community clinics, rather than 
public health departments. To address the recurring question of what public health nurses do, 
a Second Life public health office was implemented in the University of Wisconsin–Oshkosh’s 
online Accelerated Nursing Program. The authors describe how Second Life was integrated 
into a community nursing course.                             
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PDI Session Three 

Overview 

Session Three  How have others used virtual worlds 

Time Duration   90 minutes 

Location  Same computer laboratory as used for Session One. Browsers should 
not have been updated during this study. 

Terminal 
Objective 

 Discuss virtual world educational sites and activities 

Enabling 
Objectives 

 Given the resources and aides provided, the participant will be able to: 
a. List different pedagogical models, instructional strategies, and 

affordances of a virtual world 
b. Describe how and why others have used a virtual world 
c. Participate in an in-world discussion with someone who has used 

virtual worlds 
d. Propose ways a virtual world could be used 

Instructor Tasks   Welcome participants 
 Remind participants who they can discuss this study with  
 Administer session survey 
 Review homework videos 
 Review pedagogical models and instructional strategies others have 

used in virtual worlds (did this during the video review) 
 Participate in an in-world discussion with a guest speaker, i.e., 

someone who has used virtual worlds as a learning environment, 
preferably in the same domain as the participants 

 Ask if participants have any questions  
 Close PDI portion of the study 
 Email class PowerPoint slides to participants  
 Email link to online survey (FacConAd) 
 Coordinate time for post-PDI interview 

Participant 
Tasks 

  Attend session 
 Take session survey 
 Actively participate in class  
 Coordinate time for post-PDI interview  
 Participate in online survey 
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PDI Session Three  
Slides and Instructor Notes with Timeline 

 

Slide  Instructor Notes  Time 

 

Welcome participants by name 

State appreciation for their time 

Restate purpose of PDI and study (see pre-PDI meeting 
materials) 

Tell participants they can interrupt at any time to ask 
questions 

Remind participants they should not discuss the study with 
other domain faculty at their university until the entire 
study is completed; others are fine, including their 
session group faculty 

Slide 1 Transition    2 min 

 

As you might recall, this survey asks about whom you 
might have talked to about virtual worlds or perhaps 
you did some personal research on virtual worlds, or 
maybe even went in-world. I just want to track your 
exposure to virtual worlds. 

Slide 2 Transition    8 min 

 

Review agenda…  

First we’ll briefly review the videos to refresh our memories 
before we meet in-world with the guest speaker, 
LaVerne Manos. We’ll review all that we’ve covered in 
these sessions and then we’ll close with a discussion 
on virtual worlds and what some next steps might be. 
We’ll close our professional development with a 
discussion on virtual worlds and what some next steps 
might be.  

HANDOUT SLIDES  

Slide 3 Transition     
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This article with the video clips provided a lot of inside 
knowledge on why and how they got started, but also, 
the details to the issues they resolved to make the 
virtual world work for their needs. When this article 
was written in 2009, they had three main areas plus 
the student presentation area. What did you think 
about the three course topic areas they developed? 

I want to point out a couple of things. The site was 
designed and developed by their in-house technology 
staff and instructional designers; while the faculty 
provided the needs, they did not get into the design 
and implementation issues. To facilitate their design 
process, the instructional designers created an 
interactions combinations integrations model. This was 
intended to allow faculty to define and communicate 
their teaching needs in a manner commensurate with 
virtual world capabilities and their designers’ 
understanding of the needs. Also, since this article 
was written, Second Life removed the educators’ 
discount; educators must now pay the full price, in 
essence a doubling of an educator’s cost. 

 

Slide 4 Transition    15 min 

 

Login, Try to friend each other in Second Life  

Teleport to KUMC Isle 

LaVerne provides site tour, explains how the site is used, 
and student perceptions 

After LaVerne talks (30 min), ask them what they thought 
about what she does, how she does it, and are some of 
the activities applicable to them 

 

Slide 5 Transition  Any questions or comments before I 
move to summarize all that we’ve 
learned since we started? This will be 
brief, I just want to refresh your 
memory as to all that we did. 

 50 min 

 

Virtual worlds are plausible learning environments but 
faculty are not adopting, and that’s what I’m trying to 
find out. Virtual worlds not inherently games or  one-
person simulations but you can program to include 
these types of activities. They are not virtual reality 
because they do not have required external devices 
such as headgear or haptic devices. Virtual worlds are 
3D, online, persistent, social, interactive accessible by 
many simultaneously. Many virtual worlds exist for 
people of all ages. To use a virtual world, you need a 
3D viewer, an account with that world, and an avatar 
for that world. 

Several virtual world viewers exist but the Second Life 
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viewer is probably the most robust with many options 
and the most frequently since it was developed 
specifically for the Second Life world. Your avatar is a 
representation of you and how you want to be 
perceived by others as through both your avatar looks 
and avatar name.  

Slide 6 Transition     

 

We watched two videos on nursing simulation labs in 
which one uses the instructor as the patient to be able 
to change vital signs on the fly for the student nurse to 
evaluate. In contrast, the other video used an autobot 
to simulate the patient, that is, the patient is pre-
programmed to present a specified set of symptoms. 
Then we visited three sites together: etopia, the 
sustainable community, the testes tour of animated 
video ride, and the nutrition quote-unquote game 
where participants can evaluate their fast food 
choices. 

 Community: you can create a physical community that 
can include a hospital, a clinic, a resource office, 
nursing home, and living spaces like a townhome or 
apartment; this could even support a disaster training 
simulation such as for a chlorine gas release, a large 
scale explosion, a tornado, or an earthquake 

Transportation:  you can create a bus, train, or gondola 
system as a means of transportation; you can even 
create bikes to ride (this was available in Etopia 
though we did not ride them); you can remove flying 
so students have to walk or take public transportation. 

Simulation lab: you can re-create your real-life simulation 
lab including debriefing; and the patient can be an 
autobot or a real person selecting the symptoms to 
present 

Information sharing: you can post to whiteboards 
(powerpoint slides can be exported to jpg’s and then 
uploaded to a billboard to access one slide at a time), 
notecards within a folder system, info kiosks, web 
links, spreadsheets… and these can be programmed 
to become available based on proximity (every time 
you land at Genome Island you will be offered the 
freebie T-shirt) or you can share with others through 
Second Life 

Interactivity: take a ride, click on objects, pan in-out 

Unique affordance: Visual, Spatial, Low volume/high risk 
events, Persistent 24/7, invoke emotions: see what 
might not have been possible before… the tiny to large 
and the large to small… develop a sense of 
dimensions; create machinima, that is, movies with 
audio based on 3D content like the Testes tour; 
provide practice on issues that even a practicum may 
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not encounter; and all the while this environment is 
available to the students 24/7 when they’re ready or 
need to engage, the immersiveness can also provide 
an avenue to invoke emotions, think about role-playing 
such as role-play a vulnerable population in situation 
that population could encounter; modularize content 
based on location such as using skyboxes 

Pedagogy: vicarious experience (watching others evaluate 
a simulation patient); learn-by-doing; experiential; role-
play… these are all related to constructivist learning 
environments that call for authentic realistic situations 
that require problem solving skills and involves 
decision making whereby students construct their 
understandings based on their experiences in these 
situations 

 Must teach students the virtual world skills necessary to 
use the virtual world you have developed 

Slide 7 Transition     

 

We reviewed the Genome Island activities to see how Dr 
Mary Ann Clark integrated a virtual world into her 
classes. We watched two videos and read the article 
about University of Kansas Medical Center as to what 
they have developed. Then we listened to Dr LaVerne 
Manos talk about how she used KUMC Isle for her 
classes.  

I have included a link (http://youtu.be/I5VXf5Ky5ms) to 
another video that is about how Texas A&M Veterinary 
Medicine students participate in a class held in the 
Second Life virtual world. The role play simulation 
involves a Veterinary Emergency Team's hurricane 
disaster response. Using avatars, professors and 
students work together in a virtual learning 
environment not possible in real life. Listen all the way 
to the end because the author explains how he set up 
this activity and how he closes it, basically, a question 
and answer debriefing with the class.  

Slide 8 Transition    65 min 

 

Let’s talk about virtual worlds according to these terms. 
For useful, would a virtual world enhance your 
performance as an instructor, perhaps improve 
student outcomes? 

Complex: do you think it’s difficult to understand how to 
use a virtual world… as an instructor, what about your 
students 

Easy to use: do you think it takes little effort to learn how to 
use a virtual world… as an instructor, what about your 
students 

Advantages: what did you see that you can do with a 
virtual world that you can’t currently do 
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Relevant: is the use of a virtual world relevant to your 
courses, your teaching? Does it align with your needs 
and teaching style (compatibility)? 

Barriers: what do you think are the barriers to move 
forward with this technology 

Slide 9 Transition    80 min 

 

Identify and prioritize what you want to accomplish with the 
virtual world (e.g., lecture, student presentation area, 
hospital diagnosis, shift handovers, role-play 
community health concerns, etc.); also 
collaboration/creation requirements;  

 Decide on platform (open source but get a programmer; 
proprietary where someone who does it all for you; 
proprietary platform but need a programmer) and 
delivery requirements (desktop, tablet, smartphone);  

 Review nursing research literature to develop design 
options, guidelines, and lessons learned with virtual 
worlds;  

 Contact others who use virtual worlds for lessons learned, 
how got started, obstacles, costs, and business plan;  

 Conduct focus groups with nursing faculty to identify 
concerns and solutions;  

 Make a plan   

Slide 10 Transition    85 min 

 

All we have left is one last short survey and 
our individual interviews. I hope these 
sessions were fun and informative, and that 
you give virtual worlds serious consideration 
for your courses. 

  

Slide 11 Transition  See you soon !  90 min 
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Post-PDI Meeting 
 
Overview 
 

Post-PDI Meeting  Study Closure 

Time Duration   60 minutes 

Location  Participant’s office or other noise-controllable location suitable for a 
discussion that has a computer with Internet capability 

Terminal 
Objectives 

 Interview participant 

Instructor Tasks   Restate the purpose of the study 
 Conduct interview  
 Ask if participant has any questions 
 Thank profusely 

Student Tasks   Participate in interview 
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Post-PDI Meeting 

 

Interview Guide 

 

Restate the purpose of the dissertation. The purpose of the faculty professional development 
intervention (PDI) is to improve faculty consideration and adoption of virtual worlds as a learning 
environment but the purpose of the study is to explore and understand faculty perceptions when 
considering virtual worlds as a learning environment. 

 

Interview Questions  

-- Opening with: I enjoyed the sessions… 

1 Did you find the sessions fun? 

2 Do you think it would be fun for you to use a virtual world in your course? And 
your students? 

3 Was it easy to use a virtual world? 

*4 Were the virtual world examples relevant to your course needs, could you relate 
to them? Why or why not? 

*5 Are you at all nervous or anxious about using a virtual world? Why? 

*6 Do you think you would feel comfortable using a virtual world? Why? 

*7 Do you think a virtual world could be useful in your course? Why or why not? 

*8 Do you think a virtual world could provide an advantage over your current 
teaching practices? Why? 

9 Could you use a virtual world to do something you could not do before, e.g., 
[customize to pre-PDI answer to Q9 if possible]? 

10 Original: Are you going to use a virtual world for your course? Why or why not?  If 
yes, how? 

Revised after two interviews: If you had access to a virtual world, would you 
predict you would use it? Do you intend to use a virtual world for your course? 
Why or why not?  If yes, how? 

11 What would it take to get you to use a virtual world for your course? 

12 If your barriers were removed, would you use a virtual world? 

13 Recognizing I wanted to improve your consideration of using virtual worlds, what 
changes would you recommend for the intervention?  

Review Next Steps 

 Ask if participant has any questions 
 Close interview, thank participant 
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APPENDIX F 

EXAMPLE COMPLETED DATA ANALYSIS FORM 
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CINDY 

Demographic Information 

Cindy is a 56 year old female nursing instructor in the School of Nursing, College of Health and 
Human Services at a mid-Atlantic university. She is currently working on her dissertation. She 
does not play 3D avatar-based games and does not have a Second Life avatar. In terms of her 
technology usage, she has created content for augmented reality on a monthly basis but rarely 
uploads content to a wiki or plays casual games (digital). She has never posted to a blog, sent a 
microblog (e.g. Twitter, text messaging), followed someone on Twitter, created a podcast/vodcast 
(e.g., for YouTube, iTunesU), maintained or tracked Facebook pages, found or followed someone 
on LinkedIn, participated in an online community of practice, went in-world to a social virtual world 
(e.g., Second Life), played a console video game (e.g., Civilization), or played a massive 
multiplayer online game (e.g., World of Warcraft). In terms of her programming abilities, she 
believes she has an acceptable skill level in HTML and Java but no ability in C or C#, Python, 
Flash, Blender or SketchUp, 3D Studio Max, Linden Script, OpenSimulator, or Unity 3D. Cindy 
volunteered to participate in this study because she wants “to help make learning “come alive” for 
students which lecture/PowerPoint alone do not”. Her favorite activity as the instructor is “group 
case studies where the students have to put themselves in the shoes of the parent caring for a 
disabled child.” 

 

Personal Anecdotal Comments 

Loves her job: She’s been teaching six years. “so I do both [the didactic lecture and the hands-on 
clinical practice] and I love doing both because I can actually see what I teach, then getting put 
into, you know, actual practice”  

Class size: her classes are “large” having 50-60 students 

Non-gamer: When Cindy self-identifies as a non-gamer, so do I and so does Karen (Session 1, 
p.8) 

Online course experience: Cindy has had a couple of online courses through her PhD course 
work. It was PowerPoint slides to review, a couple of discussion boards, and some online 
activities like retrieve patient conditions for an informatics class. “The focus [of the informatics 
project] was just to get the data set and have the data and know what to do with it one you have 
it.” (post-PDI, p. 5) 

Not-Techie. She self-describes herself as “not a real techie kind of person” (post-PDI interview, 
p.2) 

Personality. Karen is not as much a talker as Cindy. While Cindy exclaims things, Karen 
contemplates things. 

 

Application Self-Efficacy 

Pre-PDI Q11: “I’m ok with technology if I learn it…It is not intuitive for me… so somebody has to 
kind of show me or there has to be a little tutorial, step-by-step… once I’ve used it a few times, 
I’m fine.” In comparison to her students, she states that she is “more persistent and try to figure 
something out. And sometimes I figure it out sometimes better than they do, so, I don’t know if it’s 
just all intuitive. It’s kind of like that persistence, if it doesn’t come really quick [snaps fingers] to 
them, sometimes they just give up and say I can’t do it.” 

Pre-PDI Q12: “if someone showed me how [to use a virtual world] and kind of went through it and 
I used it, I think I would be okay” 
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Session 1: Cindy is not computer literate with regards to technical terms; she noted that she has 
a “cable modem whatever that is.” While Cindy may not be technically literate in computers, she 
had no fear to move ahead the class. When we were to join Second Life as a group, she had 
already done that by following the instructions on the slide. However, a short time later, she’s a bit 
behind in creating the account and hence apologizes for being “slow”. I interpret this as a way she 
perceives herself and not necessarily anything to do with virtual worlds. When Cindy and Karen 
see they have selected the same avatar and laugh, Cindy volunteers to change her outfit so they 
can tell which one is whose avatar when in-world. About 10 minutes later, while we laugh again 
about the same avatar, Cindy again volunteers to change her outfit. I believe this indicates that 
she believes she has the ability to do this or figure this out. In another instance, after I explain the 
Second Life viewer capabilities, Cindy questions if they are going to do all that by the end of the 
session so she reveals that there is a limit to her self-efficacy. I assure her that we are not doing 
all that even by the end of the third lesson (p. 6). While at Virtual Ability Island, orientation area, 
Cindy explicitly states out loud how she has read three signs so far; an indication of pride and 
potentially increased self-efficacy as well as reduced anxiety. At the end of the session, Cindy 
states that she found it “very interesting, really… and I’m not a gamer.” 

Session 2: Given that Cindy went in-world of her own volition after Session one, trying to change 
her avatar’s clothes, this could be interpreted that she believed she had the ability to try things in-
world. When I ask for the SLURL, Cindy recalled, tried, and obtained this information for me 
which I believe would improve her self-efficacy to use the virtual world viewer. Having said that, 
Cindy has trouble typing in the destination addresses both times; simple typos but nonetheless, 
prevents arrival. While at the Nutrition Game site, Cindy decides to go to a different restaurant 
than Karen; this action may indicate her self-efficacy to use the virtual world and that she is not 
afraid or anxious in using a virtual world.  

Session 3: After the guest speaker described the site, the benefits of a virtual world, and how they 
use it, Cindy and Karen do not have any questions to ask and prefer to see the site first. When 
the guest speaker asks if they can fly, Karen and Cindy say that they can try but in the end we 
walk. At the end of the guest speaker, I asked if Karen and Cindy if they wanted to have access 
to the private island at a later time to investigate on their own time. While Cindy replies, “sure, if 
that’s okay”; Karen says, “we can try”, a potential indicator of self-efficacy. (p.12) 

FacConAd: For the five self-efficacy survey items, Cindy scored a 21 before the PDI and a 26 
after the PDI, indicating an increase in application self-efficacy due to the PDI. 

Post-PDI inadvertently as part of Q2a: “But if I have something like this and I play with it and I 
figure out what the buttons do and where they are, I’m not afraid to do that. I can figure stuff out.” 
(see anxiety also) 

Post-PDI Q6: This question asked about being comfortable with VWs and why. Cindy said she 
was comfortable using a virtual world but not enough for using it in a class; she needs more 
practice time.  

Post-PDI Q12: I did not ask if her explicitly if barriers were removed, would she use a virtual world 
because she had already said she would use a virtual world, indicating a positive self-efficacy. 

 

Application Anxiety  

Pre-PDI Q13 

She unequivocally said no when asked if she was “nervous or anxious at all about going to a 
class with three of your cohorts.” 
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Session 1 

When I told Cindy and Karen to not worry if you feel uncomfortable or clumsy with your avatar, 
Cindy immediately said good. While at Virtual Ability Island, orientation area, Cindy explicitly 
states out loud how she has read three signs so far; an indication of pride and potentially 
increased self-efficacy as well as reduced anxiety.  

Session 2 

Given that Cindy went in-world of her own volition after Session one, trying to change her avatar’s 
clothes, this could be interpreted that she was not afraid, hence not anxious, about going in-
world. When going to the first site, Edutopia, Karen notes that Cindy’s avatar is walking but not 
getting anywhere. While she says she doesn’t know what’s going on, she’s laughing at herself, 
making us laugh; this not the external behavior of someone who is anxious.  While at the Nutrition 
Game site, Cindy decides to go to a different restaurant than Karen; this action may indicate her 
self-efficacy to use the virtual world and that she is not afraid or anxious in using a virtual world.  

Session 3 

No comments 

FacConAd 

For the four application anxiety survey items, Cindy scored a 20 before the PDI and an 18 after 
the PDI, indicating an increase in application anxiety due to the PDI. 

Post-PDI inadvertently as part of Q2a 

“But if I have something like this and I play with it and I figure out what the buttons do and where 
they are, I’m not afraid to do that. I can figure stuff out.” (see self-efficacy also) 

Post-PDI Q5 

Cindy said she was nervous or anxious about using a virtual world because she doesn’t know 
that much about it; she needs to learn more before she will use it in her class. She needs to feel a 
little more comfortable before using it. (p. 9) 

Post-PDI Q12 

I did not ask if her explicitly if barriers were removed, would she use a virtual world because she 
had already said she would use a virtual world, indicating a low (or dismissible) application 
anxiety. 

 

Perceived Enjoyment 

Pre-PDI 

No questions 

Session 1 

No comments 

Session 2 

Cindy laughs numerous times throughout the session: (1) when she notes that her avatar looked 
different at her office computer; so she wants to see what it really looks like; (2) she does 
something to her avatar so it’s like walking but getting nowhere; (3) while she’s trying to navigate 
across a walking bridge; (4) trying to enter the apartment whose door keeps shutting on her; (5) 
trying to click on the green ball for the testes tour; and (6) when she learns that a meal has 950 



 

498 
 

calories. The first five laughter occurrences deal with using a virtual world, the last has to do with 
a learning experience 

Session 3 

No comments 

FacConAd 

For the three perceived enjoyment survey items, Cindy scored a 12 before the PDI and a 17 after 
the PDI, indicating that her perception of enjoyment in using a virtual world increased due to the 
PDI. 

Post-PDI Q1 

Did you think the sessions were fun to go to? “it was fun” (p. 2) However, “It is a busy time of the 
semester though I have to tell you so (laughing) even though they were fun, it’s still is kind of one 
of those things where you have to make time to do stuff.” The “it” here was the PDI sessions, not 
virtual worlds. But later she re-iterates that it was fun but this time meaning using virtual worlds as 
she said she wished she had “a little more time to play with it on my own time”. 

Post-PDI Q2 

Would it be fun to use in your class? “I would like to explore it a little bit more. I really would 
because I do think it would be very helpful in classes. I don’t feel at this point after just 3 
instructions, I would feel comfortable doing a lot with it in class” (p. 2) [note she did not directly 
answer the question; would her students enjoy using a virtual world] 

Post-PDI inadvertently Q7 

When I said it would fun to use a virtual world for listening and diagnosing based on heart 
sounds, Cindy wholeheartedly would be.  

 

Community 

Pre-PDI Q8 

“they’re normally assigned one or two patients each, individually, but I will say I have a lot of 
students who like to pair up to kind of do things. So it’s not truly a group activity.” Additionally, the 
work is really individual, for example, “they can’t all do a wound dressing change, an individual 
activity that they have to do.” 

Session 1 

No comments 

Session 2 

No comments 

Session 3 

No comments 

FacConAd 

For the three survey items representing community, Cindy scored a 13 before the PDI and a 17 
after the PDI. The PDI increased her beliefs that a virtual world improves communication, 
cooperation, and collaboration. 
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Post-PDI 

No questions 

 

Compatibility 

Pre-PDI 

No questions 

Session 1 

No comments 

Session 2 

While discussing the videos illustrating role-play nurses, Cindy emphasizes the importance of 
debriefing the students to include student-to-student discussions and review of video taken during 
the simulation which is she does currently. She then further notes how virtual worlds can support 
these same instructional strategies. (see also personal relevance) 

Session 3 

While discussing advantages, Cindy and Karen noted it would be good for student presentations, 
something they currently do. (p. 23) 

FacConAd 

For the three survey items on compatibility, Cindy scored a 14 before and after the PDI; there 
was no change in her opinion on whether a virtual world is compatible with her instruction. 

Post-PDI inadvertently as part of Q4, Q7 

her examples in Q4 and Q7 indicated how a virtual world learning environment is compatible with 
her current practices and desires, such as the pediatric congenital heart disease; the informatics 
data collection and use; and for patient assessment 

Post-PDI inadvertently as part of Q8 

In response to my mentioning anonymity, she said that’s why she uses clickers in her class; 
students are more willing to participate when it’s anonymous whether because they always 
answer, always get it right, or don’t want to publicly commit to an answer. 

 

Innovativeness 

Pre-PDI 

No questions 

Session 1 

No comments 

Session 2 

No comments 

Session 3 

No comments 
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FacConAd 

No survey items 

FWUseTech 

On the Virtual World Willingness scale, Cindy scored 31. 

Post-PDI 

No questions 

 

Felt Needs / Problems 

Pre-PDI inadvertently as part of Q3a 

Cindy wants to do more than just lecture “because it does get boring to just talk and listen to 
somebody all the time. I try to draw pictures and draw things on the board because it kind of 
helps to break it up.” Cindy doesn’t want her class to be boring. 

Pre-PDI Q10 

they need to be engaged. “one of my biggest wishes is to have more things where I could really 
involve the class and things because there is always a few students who always participate and 
who get really involved bet then there is three fourths of the students who just kind of sit and you 
wonder how engaged they are, and they may just be quiet and be engaged but then again they 
may be off someplace else and not paying attention whatsoever. .. something to really engage 
them, know they are engaged, to help them participate in whatever it is we are discussing” 

Session 1 

No comments 

Session 2 

No comments 

Session 3 

No comments 

FacConAd 

No survey items 

Post-PDI inadvertently as part of Q8 

Cindy felt virtual worlds could support demonstrations because right now demonstrations are not 
each when it’s a class of 60 students. (p. 12-13) 

Post-PDI Q9 

Their simulation laboratory is used in small group demonstrations for relatively short periods of 
time. The persistence and anytime availability of a virtual world would be a “big advantage” and 
allow the student to “get down the sequence.” It would also be advantageous in providing a house 
that all 60 students could assess for handicap issues, and moreover, know what the issues are so 
you know what the students should be looking for. 

Personal Relevance 

Pre-PDI Q4: Domain focus 
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She does pediatric pathophysiology that focuses on nursing care of children that includes clinical 
practice, i.e., they actually go out to the hospital and assigned patients which she “really loves”; 
she also addresses critical thinking skills and test taking to prepare the students to take the 
NCLEX… “which they must [her emphasis] pass to become a registered nurse.” 

Pre-PDI Q5 

Cindy has been teaching six years.  

Pre-PDI Q6 

Did not ask why her courses are important as she had already noted that “Basically preparing my 
students to taking the NCLEX which is their final exam which they must [her emphasis] pass to 
become a registered nurse.” 

Pre-PDI Q7 

“they get the didactic, they get the lecture about what they should be doing, what they should be 
seeing, what they are hearing, what kinds of care they should be doing but there’s nothing like 
actually seeing it, actually doing it, interacting with a child who is two who doesn’t want you to 
take you know vital signs and having to work through the games and the things you have to do to 
actually be able to do it. I say that in lecture but until they’re in the hospital and actually have to 
do it, it doesn’t make much of an impact” “they do lab” that involves mannequins and simulations 
although she has not used a lab in a long time. The process is to “tell them the mechanics of what 
they need to do, why they need to do it, and then they actually practice… they do it in the lab first 
before they actually go out and do it in the real world.” 

Pre-PDI Q9 

“They have videos to watch before they even go to lab as part of their lab assignment. They have 
to watch how to do something as a homework assignment. Then they come into the lab, as an 
instructor, we demo how to do whatever it is, and then they practice, and then a lot of times they 
will get a test out to make sure they have actually mastered whatever the skill is that they need to 
be able to do is.” The nursing program provides a safe, low risk environment. “it’s actually nice to 
practice on a mannequin before you go into the real world and it’s nice to go into the real world as 
a student, in a student role where you don’t have full responsibility.” Also, in the real world, the 
new nurse is paired with an existing nurse for mentoring. [did she these tasks as being able to be 
accomplished in a virtual world]. 

Session 1 

No comments 

Session 2 

While discussing the videos illustrating role-play nurses, Cindy emphasizes the importance of 
debriefing the students to include student-to-student discussions and review of video taken during 
the simulation which is she does currently. So the example is relevant to her. (see also 
compatible) 

Session 3 

When asked about relevant to their courses or teaching, if it aligns with them, Cindy said “I 
definitely think it could be something I could use.  You're right.  The students today are very tech 
savvy.  They don't want to sit there and have you show them how to do it. They want to see 
things.  They want to be interactive.”  “…some of the research classes are all online… I’m sure 
they do present some kind of poster thing. This would be a neat way to do it, too.” (p.23) 

FacConAd 
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No survey items  

Post-PDI Q4 

The examples were supportive of Cindy’s needs because she does “a whole thing on congenital 
heart disease. And sometimes just going over the way the heart actually functions which they had 
in anatomy and physiology but then also how the prenatal heart functions because an unborn 
baby has a different circulatory pattern than the baby after it’s born. And if you don’t understand 
those differences you don’t understand some of the congenital defects that can happen because 
certain things don’t close or don’t go the way they’re supposed to… So I show a YouTube video 
but I could see like the testes tour doing something like that. Through the heart I think would be a 
really kind of interesting…. Sometimes they stay open and they’re not supposed to and that 
causes issues which is what we talk about with congenital heart disease.”  When I share with 
Cindy a place where you listen to different patient’s heart beat and you’re supposed to determine 
the heart problem, Cindy thought “that would be great;” it could be part of her assessment. Also 
the NCLEX also now has audio questions such as listening to someone breath and deciding if 
there is wheezing, rales, or crackles.” 

 

Perceived Usefulness 

Pre-PDI Q2 

A virtual world could “definitely” be useful to her because it would help visual learners but also 
lecturing in “just not intellectually stimulating, [the student] would rather see something… it’s nice 
to use a mix of things.” 

Session 1 

No comments 

Session 2 

No comments 

Session 3 

When asked directly, Cindy says “I do think it's useful.  I do see more of an application in an 
online scenario, even the case studies class that I just did.  They do that online as well.  I always 
thought, "How can you do presentations online?"  You can, but to me, it would mean so much 
more to do something like this, where you're actually presenting ... versus if you're really doing a 
presentation online, you're really just typing it all out there for somebody else to read.  It's not like 
you're really presenting.  It really eliminates part of that element, whereas I think this would really 
put it in.  I think simulation definitely could be used as an adjunct to help with the simulation, 
because there's only so many students you can get to that simulation lab [laughs].  I think we can 
do more with simulation.  We just don't have one faculty who can run this lab and to a room or too 
many students at one time, so I could definitely see that you could use it for that.  In class, I don't 
know how, and that's usually most of what I do.  I think you could definitely use it.”  

FacConAd 

for the four survey items on perceived usefulness, Cindy scored a 13 before the PDI and a 17 
after the PDI. The PDI increased Cindy’s perceived usefulness of virtual worlds. 

 

Post-PDI Q7 

Cindy felt virtual worlds could be useful to her as well as for other nursing type courses.  
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Perceived Ease of Use 

Pre-PDI 

No questions 

Session 1 

No comments 

Session 2 

When I say that it is hard maneuvering your avatar, Cindy emphatically responds that it is. 

Session 3 

While trying to follow the guest speaker, Cindy notes “oh, we are so terrible” because she got lost 
and she almost walked into the guest speaker. When talking about ease of use, Cindy that “there 
are certain aspects of it once you've done it, yes, that are not real difficult.  It's just still trying to 
think back.  We've only got once a week, which is not that often, but it's often enough.  Still, it's 
almost like if you haven’t gone in to really play with it during the week… okay, now what do I have 
to do? Which again, that consistency... if it wasn't just one class.  If they kind of used it 
throughout, I think it may be easier because they didn't have to re-think about it every time.” (p. 
20)   

FacConAd 

For the four survey items on perceived ease of use, Cindy scored a 14 before the PDI and a 15 
after the PDI. The PDI increased her perceived ease of use by a small amount. 

Post-PDI Q3 

Cindy found it easy to use given I showed how to do things; also “easy is all relative… it’s not 
hard to do” 

Post-PDI inadvertently as part of Q4 

After discussing how one could post sounds to the web and students match sound to evaluation, 
it would be good to put in the virtual world because it provides an opportunity for the students to 
maintain their virtual world skill level. (p. 8) 

 

Facilitating Conditions 

Pre-PDI Q3a 

“There’s only so much time in the day... I do teach full-time, I have been taking at least 2+ classes 
each semester and I’m working on my dissertation and I do have a family and a life, so…” 

Pre-PDI Q3b 

as far as incentives at Mason to use technology, Cindy says “they always want us to be 
innovative” but there are no other incentives. 

 

Session 1 

No comments 

Session 2 
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No comments 

Session 3 

While talking about who develops the virtual world, Cindy notes how they have an instructional 
designer but she already has a lot of things to do for the school so “she might not mind helping 
out with this, but I'm not sure she would want to take on the whole responsibility of setting 
everything up, maintaining it, and responsible for all of this kind of thing.“ Her step in moving 
forward with virtual worlds would be “to talk to [their IT person].  What is her familiarity with virtual 
world?  How comfortable does she feel, just because I feel like I need somebody who could be 
that support system to kind of help start things and depending on how comfortable she felt, I’d 
have to go from there, because you're right.  You'd have to write a grant so that you could 
probably have different things in place, and if it’s not going to be real easy to go from here to all of 
a sudden using it, but if she feels really comfortable with it, that's definitely an advantage to try to 
help make us do simple things to begin with until we have more.” She further notes that while a 
department may have an IT person, the support person needs to be someone familiar with 
problem solving for virtual worlds. (p. 22) 

FacConAd 

No survey items 

Post-PDI inadvertently as part of Q2a 

“But if I have something like this and I play with it and I figure out what the buttons do and where 
they are, I’m not afraid to do that. I can figure stuff out… and if I had the time to actually do that, I 
think I would be a lot more likely to use it. “ 

Post-PDI inadvertently as part of Q2b 

“See and that would be the key. I would think we would have to start right at the beginning… say 
we are going to use this to enhance some of you know the stuff we are doing in class and kind of 
give them an orientation right away and to how to use it, and then consistently kind of use it 
throughout every semester…” She feels it needs to be used repeatedly based on her own 
experience with having the students access an online remedial tutorial in preparation for their 
NCLAX exam. She agreed when I said “you might want to develop some type of little activities all 
the way throughout every other week or something like that just to keep their skills up to par that 
way they aren’t always asking questions.”  

Post-PDI inadvertently as part of Q5 

She talked with a fellow faculty member and they noted that virtual worlds would be really neat 
but did they have “the support there to actually develo9p some of these things for [them].” They 
felt that the University IT group might be able to provide some support and “that might be an 
avenue to explore.” I also noted that the gaming group might be able to design some things as 
part of a Master’s thesis but I also noted that you would need an instructional designer to ensure 
the environment supported learning and not just gaming. 

Post-PDI Q11 

to use a virtual world Cindy would need: (1) work with a designer for her classes; in the fall this 
would be an assessment area where she could demonstrate and students could practice and 
listen; (2) identify the platform (Second Life, Unity 3d, Open Source); (3) find a money source; (4) 
time to practice and become more familiar with it. 

Post-PDI Q12 

I did not ask if her barriers were removed, would she use a virtual world because she had already 
said she would use a virtual world. 
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Relative Advantage 

Pre-PDI Q14 

Cindy believed that a virtual world could provide an advantage over her current teaching 
practices. “I think it would certainly serve to augment the things I already do; I think it would be 
really good…” 

Session 1 

No comments 

Session 2 

Cindy notes she’s very involved in simulations but notes how her definition of simulation is a little 
different from mine in that there are multiple people involved with a patient simulation that is 
conducted in the nursing laboratory. But what she noted is that the same simulation could be 
done with less people orchestrating the simulation if done in a virtual world, and also, you can 
involve more students.  

Session 3 

When talking about that you could lose students during in-world lecture because you don’t know 
what they’re doing at home, Cindy says “they’re fast forwarding through it”. (p. 19) However, a 
lecture in-world would not let students fast forward. When asked about relative advantages, Cindy 
immediately responded that she does “think there's more of a social aspect than just an online 
class where you don't have this.  I think that definitely adds an element of that, like you're not 
really there in person, but you're kind of sort of there in person, which I think is nice.  I love the 
idea of having somebody disabled going through the house, and they have to look for things and 
it would change, or for you looking at a community and how they maneuver through the system 
and the vulnerable [01:20:38] population and things that they have to deal with.  I think it would be 
great to put yourself in somebody else's ... you're looking from their perspective versus your 
own...” (p. 20) 

FacConAd 

For the two survey items on relative advantage, Cindy scored a 5 before the PDI and an 11 after 
the PDI. The PDI increased Cindy’s perception of the relative advantage of virtual worlds. 

Post-PDI inadvertently as part of Q3 

While talking about her online informatics course. She had to go to real people to get the data 
and that meant getting sign-off from the data sources. She thought it was “nicer in some ways” 
such as not having to get sign-off but use data presented in the virtual world. That “would be 
really nice… it would have been much easier.” 

Post-PDI inadvertently as part of Q4 

Instead of providing just the auditory to select a diagnosis, “you could definitely combine things… 
you could make it a whole tour of different things.” (p.8-9) 

Post-PDI inadvertently as part of Q7 

Cindy noted that students practice on each other such as listening to their heart. Students 
sometimes complain about only hearing good hearts. They need to hear other heart conditions. A 
virtual world could provide this; provide the opportunity to distinguish normal from abnormal. (p. 
11-12) 

Post-PDI Q8 
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Virtual worlds provide more visuals.  

Post-PDI inadvertently as part of Q9 

Their simulation laboratory is used in small group demonstrations for relatively short periods of 
time. The persistence and anytime availability of a virtual world would be a “big advantage” and 
allow the student to “get down the sequence.” It would also be advantageous in providing a house 
that all 60 students could assess for handicap issues, and moreover, know what the issues are so 
you know what the students should be looking for. 

 

Complexity 

Pre-PDI 

No questions 

Session 1 

No comments 

Session 2 

Cindy notes that “when you’re flying, it’s hard to tell exactly where you are… I keep landing on top 
of a building. I’m not quite over the building but you can’t see the building right beneath you.” I 
interpret this to mean that it takes some time getting used to the 3D presentation of visual 
information. 

Session 3 

No comments 

FacConAd 

For the four survey items on complexity, Cindy scored a 19 before the PDI and a 15 after the PDI. 
This indicates the PDI increased Cindy’s impression of the time and complexity necessary in 
using a virtual world. 

Post-PDI 

No questions 

 

Behavioral Intention to Use 

Pre-PDI Q15 

“So right now if you had the infrastructure, and somebody showed you how to do it, and you had 
a virtual world, do you think you would check it out? Cindy: I think I would. Definitely.” 

Session 1 

No comments 

Session 2 

No comments 

Session 3 

When I said that we would not have time to review the genetics slides, I offered: “If you want me 
to, I'll gladly, if you guys want to meet another time, just to show you how to do the note cards 



 

507 
 

and what she did.” Karen says: “That would be nice.” And then Cindy adds: “All right. “ (Session 
3, p.15) 

FacConAd 

Cindy’s survey did not include the two Behavioral Intentions to Use survey items. However, her 
survey did include the four survey items on Intentions. She scored a 12 before the PDI and a 21 
after the PDI, an increase of nine. This indicates that the PDI increased Cindy’s intentions to use 
a virtual world. 

Post-PDI Q10 

would you predict you would use a virtual world: “If I had the summer to really kind of practice and 
I had a virtual world to kind of work with and play with set up posters yes I would definitely think I 
might use it in the fall… and again who’s here at the university that could kind of help support… a 
designer… and if I could get the basic kind of stuff, yeah I would use it.” (p. 15)   

Post-PDI Q13 

How would she modify the PDI to improve behavioral intention to use a virtual world? Although 
she recognized that homework is a potential barrier, and that she did like the videos, but she 
suggested adding homework of actually doing something in-world so they would actually work 
with the avatar; in essence, hands-on homework. While she downloaded the viewer, she didn’t 
know what to do next so some direction there would have been helpful. Since we didn’t do some 
of the class exercises maybe do more for homework. It’s hard to say what’s missing since she 
didn’t feel like she knew enough to say what’s missing. Also there was limited time. Cindy “really 
did like the videos and the examples that were pertinent to nurses and how you apply a lot of 
these things.” I could probably get rid of one of the two first videos, try something that has more to 
do with nursing. The class “could easily have gone of longer to learn more.” Cindy liked the idea 
of an all day workshop but maybe in pairs or groups and then spend more time hands-on. When I 
said research indicates a one shot class will not be remembered, she noted that you need follow-
up 

 

Actual Usage 

Pre-PDI Q1: she has never used a virtual world. In one class, “we talked a little bit about just the 
fact of using new technology, like avatars, like new world to actually do health promotions kinds of 
things but other than that I never used them, I’ve never seen them.” After my explanation of a 
virtual world, she notes how her son’s video game, Guitar Hero, sounds something similar to a 
virtual world albeit focused on playing certain musical instruments. 

Session Survey 1: Cindy did not discuss, research, or use a virtual world since the interview. 

Session 1: No comments 

Session Survey 2: After Session one, Cindy looked online as how to make changes to her avatar. 
She also spent time in-world albeit less than an hour. 

Session 2: Cindy notes that she went in-world because she “felt like we created this thing but I 
haven’t a clue of what can I do with it.” She also noted that her avatar looked weird, different from 
how it looks on the computers in the classroom and that she couldn’t quite figure out how to 
change clothes. Cindy and Karen both say they would rather hands-on activities than learning 
about facilitating conditions like cost and infrastructure. 

Session Survey 3: Cindy did not discuss, research, or use a virtual world since Session two. 

Session 3: No comments 
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FacConAd: No survey items 

Post-PDI inadvertently as part of Q1: she downloaded the browser to her office computer: “I did a 
little bit I said I put it on my computer here” If the Professional development was at a different time 
in the semester, she “would have maybe been able to have a little more time just to play with it on 
my own time.” (p. 1) 

 

Cindy Anecdotal Comments 

PDI: Semester Timing. Best time to offer faculty professional development is in the middle of the 
semester when “you’re kind of status quo, you’ve got things going” (post-interview, p.1) “I did a 
little bit… I put it on my computer” (post-interview, p. 2) 

Avatar: Selection (Session 1, p. 3 & 6). Cindy chose an avatar that had red hair noting her cohort 
should have that avatar because she has red hair. Cindy further notes her avatar looks fine 
although she might change the hair color. (p. 3) Cindy later notes that she selected that avatar 
because “it’s the one that popped up.” (p. 6) 

Avatar: Clothes (Session 1, p. 4). When we first go to the Second Life website, Karen said 
somewhat incredulously: “did you see the woman with the daisies on her chest?” Once Cindy 
sees the image, she too was surprised. This prompts my stating how virtual worlds originally 
started as social meeting place and hence there was mature content there. (Session 1, p. 4, 
going to get an avatar) 

Avatar: Name (Session 1). Cindy having to pick a name for her avatar was difficult; she spent 
three minutes more than her cohort (seems long when you’re waiting so we can proceed as a 
group). She also explicitly stated that “this is a hard decision.” Additionally, her first selection for a 
name was already taken. She creates a name based on her maiden name. When it was time to 
open the Second Life viewer and go in-world, Cindy had not yet finished setting up her account. It 
is unknown what she was doing that was distracting her from finishing the account process. She 
might have been still thinking about her avatar name.   

First in-world impression (Session 1). When first landing in Second Life, she says she sees 
someone and asks “so who is this person in the front who has their pants down.” I don’t see this 
but I note that she has walked into a tree which I say is ok, noting that I’ve walked off a pier into 
water before.  

Avatar: Comparison. (Session 1) When Cindy and Karen see they have selected the same avatar 
and laugh, Cindy volunteers to change her outfit so they can tell which one is whose avatar when 
in-world. She does attempt to do this after Session one and before arriving at Session two. About 
10 minutes later, while we laugh again about the same avatar, Cindy again volunteers to change 
her outfit.  

Avatar: Landing Site. (Session 3, p. 2) When arriving to KUMC Isle, Karen arrives first and then 
Cindy arrives, standing on top of Karen’s head. This happened because we used the same 
coordinate to arrive. Karen and Cindy both found this funny and laughed.  

Avatar: Clothes. (Session 3, p. 12-13) When Karen types into text chat, we laugh because 
according to Cindy, “it looks like she's swinging her purse at [the guest speaker]”.  

Learning in a Virtual World. (Session 2) When Cindy selects fried rice, she says out loud “only 
950 calories” and then laughs. Then later she notes that the spicy shrimp is so much better than 
the orange chicken and then says “oh my gosh.” Both of these examples show how Cindy was 
learning from the virtual world, and not by simply reading a chart to compare meal nutritionally.  
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Virtual World: VoIP. (Session 3, p. 12) In response to my comment, Cindy notes that “Actually, 
the speech is really nice.  Like you said, I think there is a real delay when you have to type 
everything…”  

Students: Skill Set. (post-PDI, p. 4) She notes that students should be given an orientation to 
virtual worlds at the start of their academic program, and “then consistently… use it throughout 
the semester because it’s very interesting” and she then shares how students can’t remember 
how to access online materials from one week to the next. She agreed that it would be 
advantageous to develop some small activities all the way throughout every other week or 
something like that just to keep their skills up to par, that way they aren’t always asking questions. 
She justifies this need based on her own experience of having the students use a new remedial 
software and how the students had difficulty remembering how to access the software and 
content.  

Students: Abilities. (Post-PDI, p.4) She is somewhat incredulous that the students don’t know 
how to access the remedial information in an online software package even though she has 
shown them twice, further noting how “they want me to walk them through how to do it. So that 
that’s my concern with something like this”  

Students: Buy-In. (Session 3, p.18) “I think the students would see it as one more thing I have to 
do.  The presentation we did today was doing these questions and case studies as adjunct to 
their reading and stuff for class, which I think is great, but I do know that our students just feel 
they are so time crunched with everything they have to do.  The thought of having to go to 
something like this and to actually put them through a whole ... I don't know.  I don't know what 
they would think.  I just think they would see it as something else they have to do.  I think they 
would like it, but yet the time factor would be ... ugh.”  

Barrier: Curriculum Integration. (Session 3, p.18) “Everybody would have to do it, though, 
because just the time for us to learn how to do this.  To just do it in one class, I think, would be 
really difficult for them… it were an expectation, and everybody kind of used the short scenario, I 
think that could work.  But if I were the only one to use it and nobody else did, they'd have to 
learn this whole thing just for [your class].”  

Barrier: Time. (Post-PDI inadvertently as part of Q2a, p. 2) If she had a virtual world, figure out 
the buttons, and had the time to actually do that, she “would be a lot more likely to use it.”  
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