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Project-based learning is one approach used by teachers to meet the challenge of 

developing more technologically proficient students.  This approach, however, requires 

students to manage a large number of tasks including the mastery of technology.  If a 

student’s perception that their capability to perform a task falls below the task’s 

difficulty, it may result in cognitive overload or impair cognitive processing.  

Scaffolding, often provided for other elements in project-based learning, is commonly 

omitted in meeting students’ learning needs for technology.  This study, a quasi-

experimental research design, used a repeated mix of quantitative and qualitative methods 

to examine the effectiveness of one approach, a web-based technology resource (WBTR), 

to support students’ technology learning needs in a project-based learning environment.  

Students reported using numerous components provided in the WBTR with reported use 

(number of times and amount of time) decreasing steadily over repeated projects.  The 



  

 
 

results of regression analysis provided evidence to suggest that scaffolding provided by 

the WBTR for students’ anticipated technology needs is used for longer amounts of time 

by students with lower self-assessed levels of confidence in producing the first and 

second videos and students who used the WBTR more frequently earned a lower quality 

of product score for the first project and a lower quality of content score for the second 

project.  This might suggest that with repeated use students started to gain confidence in 

their abilities to perform the needed technology skills and that the quality of content and 

product were no longer impacted by attempts to master technology skills.   

Keywords:  project-based learning, scaffolding, tasks, technology skills
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Chapter One 

The changing needs of current and future work forces (Casner-Lotto & Barrington, 2006; 

USDOE & OET, 2004) have challenged educators in the twenty-first century to develop 

more technologically proficient students who not only demonstrate mastery of discrete 

software and hardware skills but who know how to use technology to solve problems, 

produce products, communicate, and collaborate with others.  Yet, the resulting National 

Educational Technology Plan (NETP) of 2004 revealed that although educational 

technology was available in schools it was not being applied and was frequently 

underused.  States were, therefore, challenged to find new ways to incorporate 

technology education into the curriculum and assess students’ technology literacy.  

In developing new state standards and technology plans, many states referenced 

technology standards developed by the International Society for Technology in Education 

(2016) to set benchmarks for how and what students perform and produce with 

technology.  As states began to release technology plans emphasizing the importance of 

integrating technology in the curriculum, educators began to see a shift in pedagogy in 

technology education (Neiderhauser & Lindstrom, 2006).  Roblyer (2000) described the 

debate over the methods through which technology was taught as a struggle between 

viewpoints on direct teaching approaches traditionally used in stand-alone computer 

classes and constructivist approaches where learning is viewed as an internal construction 
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of meaning from experience (Piaget, 1966; Vygotsky, 1978) and the ultimate measure of 

learning is “the ability of the student to use knowledge to facilitate thinking in real life” 

(Smaldino, Lowther, & Russell, 2012, p. 24).  According to Roblyer (2000), cases were 

made for integrating technology in constructivist learning environments as a resource to 

promote problem-solving, critical thinking, and collaboration. 

Project-based learning is a constructivist learning approach that uses technology 

to support student activities and the production of products.  Project-based learning 

organizes learning around a product learners produce.  Using technology in constructivist 

learning environments makes the environment more authentic by providing access to data 

and information, expanding interaction and collaboration with others, and emulating the 

ways experts use tools to produce products (Krajcik, Blumenfeld, Marx, & Soloway, 

1994).  However, including the mastery of technology skills as a component of project-

based learning environments can impair productive cognitive processing because of the 

additional stress resulting from students’ perception that their capability to perform a task 

falls below the task’s difficulty (Reid, Lienemann, & Hagaman, 2013; Winne, 1997) and 

may handicap performance (Pajares, 1996).   

Background 

The Virginia Department of Education released a technology plan emphasizing 

the importance of integrating technology in the curriculum (Educational Technology Plan 

for Virginia: 2003-2009, Virginia Board of Education, 2003).  According to the report, 

successful technology integration should emphasize not only hardware but content and 

pedagogy (Cuban & Kirkpatrick, 1998; Earle, 2002; Olson & Clough, 2001; Rogers, 
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2000; Schwab & Foa, 2001; Shaw et al., 1998).  The key to successful integration of 

technology in the curriculum is support of both technology and pedagogy (Conyers, 

Kappel, & Rooney, 1999; Holland, 2000; Jones, 2001).  Five areas identified in the plan 

that would aid in the integration of technology throughout the state included: (1) planning 

for the integration of technology in instruction; (2) access and use of technological 

resources; (3) alignment of technology with content curriculum; (4) alternative methods 

of content delivery; and (5) assessment of effectiveness of instructional practices.  

Meeting the state’s goal of integrating technology in the curriculum would require 

teachers to know more than basic technology skills.  Teachers would also need to know 

“appropriate strategies for incorporating technology to support curricular goals” (Virginia 

Board of Education, 2003, p. 9). 

Project-based learning is a constructivist learning approach used by teachers to 

meet the goal of integrating technology in the curriculum.  Uses of technology in a 

project-based learning environment can be categorized as technology-supported or 

technology-assisted.  In technology-supported, project-based learning, technologies are 

often used as communication tools, research tools, scaffolding tools, project management 

tools, and collaboration tools.  In technology-assisted, project-based learning, 

technologies are often used to produce a product (Chang & Lee, 2010).   

Thomas (2000), in researching the effectiveness of project-based learning, 

concluded that project-based learning is challenging to plan and implement.  Students 

have difficulty initiating inquiry, defining a research project, finding resources, managing 

complexity and time, keeping deadlines, estimating time needed to do a task, 



  

4 
 

collaborating, giving feedback, and revising products (Synteta, 2003; Thomas, 2000).  

Adding the need to master the use of technology as part of project-based learning adds an 

additional element for students to manage.  According to Donovan and Bradford (2005), 

21st century learners enter the classroom with preconceived notions of how the world 

works, but they do not necessarily know how to connect classroom knowledge with their 

own interpretations.  Many of the technology skills they possess have been developed 

through the use of social networking and are not geared to use of technology for learning. 

Cognitive load.  Cognitive load refers to an instructional theory that addresses the 

limitations of human cognitive architecture.  The two essential components in the brain 

that are involved in how humans learn are long-term memory, our mental warehouse and 

short-term memory, the limited space where we think (Clark, Kirschner, & Sweller, 

2012).  To make the most of short-term memory, educators need to optimally balance 

cognitive load (Kester, Kirschner, & van Merrienboer, 2006) by carefully planning the 

combination of the complexity of a problem to be solved and the design of the 

instructional materials (Kester, Lehnen, et al., 2006).   

Scaffolding.  One of the most common forms of learning is active participation in 

a task where the learner gradually assumes mastery of the activity (McLoughlin, 1999).  

Doyle (1983) described tasks as the basic instructional unit in classrooms.  In designing 

tasks, curriculum developers and teachers often include features that guide students’ 

cognitive engagement.  These tasks can be well-structured or ill-structured.  Well-

structured tasks consist of straightforward operations for constructing products.  If the 
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tasks are ill-structured, the operations to create the products are not straightforward 

(Lodewyk & Winne, 2005).  

Scaffolding provides assistance to learners who are not able to grasp a task or 

concept on their own (Wood, Bruner, & Ross, 1976).  In providing direct forms of 

scaffolding, teachers help learners with tasks just beyond their ability.  Scaffolding 

provides feedback and prompting when learners encounter errors, and teachers are then 

able to gradually remove or fade the scaffolding, allowing students to work 

independently (Lipscomb, Swanson, & West, 2004).  

Scaffolding is an important feature in Vygotsky’s (1978) social development 

theory, where he proposed that assisted learning occurs in the zone of proximal 

development (ZPD) through active scaffolding provided by more advanced members of 

the society.  Socio-cultural, scaffolded instruction plays an important role in how current 

practitioners design constructivist learning environments where social interaction is used 

to extend students’ cognitive processes and teachers serve as the more advanced members 

of the society.  Recent studies on the degree and types of scaffolding that should be 

provided in constructivist learning environments vary.  Clark et al. (2012) argued for 

fully guided instruction as opposed to partially guided instruction.  According to Clark et 

al., partially guided instruction only benefits the brightest and well-prepared students.  

Advocates of Beyond the Information Given (BIG) constructivist approaches suggest 

general concepts should be taught in the learning environment and advocates of Without 

Information Given (WIG) constructivist approaches advise concepts should not be taught 

because they are not meaningfully learned unless discovered (Lin, Lee, & Robertson, 
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2008).  Jonassen (1999) suggested scaffolding should begin with modeling and 

articulating the reasoning in how to perform an activity, followed by opportunities for 

learners to perform the activity while being coached or mentored through the process, 

eventually withdrawing the scaffolding.   

Scaffolding to develop technology skills.  There are two major steps involved in 

scaffolding instruction:  the development of the plan and execution of the plan (Turnbull, 

Turnbull, Shank, & Leal, 1999).  Designing instructional plans that include scaffolding 

can be time consuming and require teachers to consider individual student needs, 

interests, and abilities.  Scaffolding as a part of teaching content is not always included 

for learning how to use the technology students are required to use in the project.  This 

may be due to teachers feeling pressured to use technology even though they are not 

confident users themselves (Dawson & Rakes, 2003; Marks, 2009), problems with 

traditional models of technology instruction for pre-service teachers (Brush & Igoe, 

2001), or pre-service programs that only provide planning instruments to lead teachers 

through the process of designing project-based learning opportunities (Cook, 2001).  

How to provide scaffolding in a project-based learning environment to develop 

technology skills is a subject of debate.     

Indirect forms of scaffolding.  Technology supported environments have 

expanded opportunities for scaffolding learning.  New forms of indirect scaffolding allow 

learners to choose when scaffolding is needed by providing provisions for learning 

resources which include help for students to solve their own problems and share solutions 
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with others, multiple channels of communication, and provision of support for 

collaborative tasks (McLoughlin, 1999).   

This form of scaffolding, designed to reduce cognitive load, is an educational 

concern in the corporate world as well.  Many organizations use an informal just-in-time 

learning (JITL) approach to optimize working memory while in the process of acquiring 

new skills (van Merrienboer, Kirschner, & Kester, 2003).  Design of the instructional 

materials is critical in this form of scaffolding because learning occurs when learners 

interact with the materials (Smaldino et al., 2012).  A web-based technology resource that 

anticipates learning needs similar to a knowledge base used in an informal just-in-time 

learning approach designed for adult learners in the corporate world might facilitate an 

indirect form of scaffolding for developing technology skills in a project-based learning 

environment, allowing learners to choose when scaffolding is needed.   

Statement of Problem 

Many of the technology skills students are required to use in supporting 

instruction or producing products in project-based learning environments have not been 

previously developed.  Even though students today are often described as digital natives 

and reported to be spending time engaged with technology, it does not mean they know 

how to use technology for learning.  Kereluik and Mishra (2012) reported students have 

to develop a relationship between the affordances of different technology for disciplinary 

learning known as technological disciplinary knowledge.  It takes time and practice for a 

new skill to become automatic and reach the point where it requires minimal thought for 

its operation (Sweller, 1988).  Students placed in a project-based learning environment 
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integrating technology are required to manage a large number of tasks.  Self-efficacy, a 

belief in one’s capabilities and the ability to produce, predicts how students engage with 

the tasks (Bandura, 1993).  In theory, students perceive their ability, the difficulty of a 

task, the degree of effort required, help available, and their past successes and failures at 

the outset of engagement with a task (Lodewyk & Winne, 2005; Schunk, 1989; Winne & 

Hadwin, 1998).  If the design of the project consists of an excessive amount of ill-

structured tasks, where the operations used to produce the product are not obvious 

(Winne, 2001), students’ may perceive the tasks are beyond their capability.  If a student 

has the perception that a task is beyond their capability, they have a low measure of self-

efficacy which may cause stress that could limit productive cognitive engagement 

(Lodewyk & Winne, 2005; Winne, 1997) and handicap performance (Pajares, 1996).  

Assessment of self-efficacy includes both affirmation of the capabilities and confidence, 

the measure of strength of the belief in capabilities (Bandura, 1997). Therefore, the 

purpose of this study was to examine the effectiveness of a web-based technology 

resource as a supportive form of scaffolding to meet students’ anticipated technology 

learning needs as they fulfill requirements to produce a product in a project-based 

learning environment.   

Research Questions 

This research study explored the effectiveness of an intervention designed to 

answer the overarching questions, “Does use of a web-based technology resource support 

students’ confidence in producing the technology-based product in a project-based 
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learning environment and influence the quality of the content and product produced?”  

Specific research questions included: 

1. What use did students make of the web-based technology resource (WBTR)? 

2. What components provided in the WBTR did students identify using or not using? 

3. Were there changes in the number of times and amount of time using the WBTR 

over repeated projects?   

4. Were there changes in students’ pre-confidence levels and post-confidence levels 

over repeated projects? 

5. Were there changes in the quality of the content and the quality of the product 

over repeated projects? 

6. For each of the three projects, was there a relationship between students’ self-

reported number of times and self-reported amount of time using the WBTR and 

students’ course level, pre-project confidence level, post-project confidence level, 

quality of content, and quality of the product? 

7. What were students' reflections about the WBTR? 

 

Significance of the Study 

 The changing needs of the current and future workforce have challenged 

educators to find new ways to develop more technologically proficient students.  Project-

based learning is one approach used by teachers to meet this challenge.  This approach 

however, can impair cognitive performance for students who have difficulty managing a 

large amount of information and are not confident in their ability to perform the 

technology skills required.  Even though students use technology in their personal lives, 
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educators cannot assume students know how to use technology for learning.  Scaffolding, 

often provided for other elements in project-based learning, is commonly omitted in 

meeting students’ learning needs for technology.  This study is important because it 

examines one option, a supportive form of scaffolding, which might provide support for 

students in developing confidence in the needed technology skills required to produce a 

product in a project-based learning environment.   

Scope of Study 

 

The present study is situated in the design-based research process using the 

integrated learning design framework (ILDF) proposed by Bannan (2007).  The ILDF is 

composed of four integrated phases:  informed exploration, enactment, local impact, and 

broad impact.  This study is situated in Phase 3, the local impact phase, with Phases 1 and 

2 completed prior to the current study.  The recursive nature of these phases offers 

multiple opportunities to generate research-based knowledge by allowing the researcher 

to revisit and refine theories and methodologies to improve the design.   

The study constituted Phase 3, the local impact phase.  The results of this study 

were used to determine the effectiveness of the WBTR.  The quasi-experimental research 

design used a mix of quantitative and qualitative methods.  The study took place during 

the months of September (2015) through March (2016).  The participants included 147 of 

the 264 tenth grade students enrolled in Theology 10 and English 10 classes at the study 

school, a parochial high school located in the National Capital area of the United States.  

Data were collected using multiple instruments including pre-project questionnaires, 

post-project questionnaires, checklists used to assess student work, a web page counter, 
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and interviews with students.  Repeated quantitative measures were used and analyzed 

descriptively and statistically.  Repeated qualitative measures included interviews and 

subsequent content analysis. 
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Definition of Terms 

 

In this study, several terms are used frequently.  To ensure the terms are 

interpreted consistently, the following definitions of terms are provided.   

 Project-based learning: a form of constructivist learning that organizes teaching 

and learning around projects (Thomas, 2000) 

 Scaffolding: support provided by a teacher, parent, peer, computer, or paper-based 

tool that allows learners to meaningfully participate in and gain skill at a task that 

they would not be able to complete unaided (Belland, 2014) 

 Web-based technology resource (WBTR): a collection of resources on the study 

high school’s website that provides links to small components of technology 

procedures designed to respond to anticipated needs of students in producing 

products requiring the use of technology 

 Component: a single set of procedures provided in PDF and screen-captured 

video formats  

 Amount of time used: the self-reported amount of time a student used the pages in 

the WBTR that provide links to the resources 

 Number of times used: the self-reported number of minutes the student spends 

using the resources provided in the WBTR 

 Confidence: a self-assessed level of strength of belief, using a scale of 1 to 5, in 

being able to convey knowledge of the topic through a video, manage all of the 

components of the project, and perform the technology skills needed to produce 

the product without assistance 
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 Quality of product: the percentage score earned for items on the checklists 

(rubrics) designed and used by teachers to assess the videos that measured the 

timing of the duration of images, quality and volume of narration, timing and 

volume of music,  format for citations, and file format of the video submitted 

 Quality of content: the percentage score earned for items on the checklists 

(rubrics) designed and used by the teachers to assess the videos that measured the 

quality of understanding of the topic, structure of written script, and selection of 

images and music to represent the topic  

 Video essay: a written essay that is narrated and includes a stream of images, 

music, captions, or video to explore a topic   
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Chapter Two 

To gain an understanding of the types of support that might benefit students’ 

development of technology skills in project-based learning environments I researched 

learning theories, cognitive load, tasks, self-efficacy, scaffolding, constructivist learning 

environments, scaffolding in constructivist learning environments, constructivist 

instructional designs, self-efficacy in learning tasks, and scaffolding development of 

technology skills.   

Learning Theories 

There are two essential components in the brain involved in how humans learn:  

long-term memory and working memory (also known as short-term memory).  Long-term 

memory is the mental warehouse of what we know, and working-memory is the limited 

space where we think (Clark et al., 2012).  According to Clark et al. (2012), 

understanding of the role of long-term memory has altered over the last two decades 

where long-term memory is now viewed as the central, dominant structure of human 

cognition and is organized by mental schemas.  “We are skillful in an area if our long-

term memory contains huge amounts of information or knowledge in that area” (p. 8).  

Consequently, the aim for all instruction is to add knowledge and skills to long-term 

memory.   
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We are only conscious of the information being processed in our working 

memory which is limited in duration and capacity.  The number of elements that can be 

processed in working memory is estimated to be approximately seven (Miller, 1956), and 

almost all information in working memory is lost within 30 seconds if it is not rehearsed 

(Peterson & Peterson, 1959).  Some studies even suggest the number of elements that can 

be processed may be as low as four (Cowan, 2010).  The 30-second limit and number of 

elements in working memory is no longer relevant when the needed information can be 

retrieved from long-term memory.  Once processing occurs automatically, attention can 

be directed elsewhere and intellectual performance can attain its full potential; without 

automation performance is slow.   

Cognitive load theory. To make the most of working memory, three types of 

cognitive load need to be optimally balanced:  intrinsic, extraneous, and germane (Kester 

et al., 2006).  The combination of the complexity of a problem to be solved and the 

design of the instructional materials causes cognitive load in a learner (Kester, Lehnen et 

al., 2006).  “Solving the problem yields intrinsic cognitive load, which is determined by 

the number of elements in the instructional material and the degree of element 

interactivity” (Kester, et al., 2006, p. 94).  When a learner is allowed to serially process a 

small number of elements at a time (low element interactivity), they experience a low 

intrinsic cognitive load (Sweller, van Merrienboer, & Paas, 1998).  When a learner is 

required to process several elements simultaneously in working memory to solve a 

problem, they experience a high intrinsic cognitive load.   
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The design of the instructional materials, including the manner in which 

information is presented and the learning activities (tasks) required of learners, yield two 

kinds of cognitive load: extraneous and germane.  Extraneous cognitive load engages a 

learner in either searching for a solution to a problem or searching for referents in an 

explanation.  Germane cognitive load engages a learner in schema acquisition and 

automation that are beneficial for learning (Van Gerven, Paas, van Merrienboer, & 

Schmidt, 2002).  “In general, a well-designed learning environment should properly 

manage intrinsic load, minimize extraneous load, and optimize germane load within the 

boundaries of working memory capacity” (Kester et al., 2006, p. 168).   

Tasks, Self-Efficacy, Confidence, and Scaffolding   

Traditionally, one common form of learning has been through active participation 

in a task similar to the form used in an apprenticeship.  In this form, the novice learner 

initially participates on the peripheral and gradually assumes more control and then 

ownership of the activity (McLoughlin, 1999).   

Tasks and self-efficacy.  In initially engaging in a task, it is theorized that 

students form perceptions of their ability to perform the task, the difficulty of the task, the 

degree of help available, and their own personal experiences leading to success and 

failure (Lodewyk & Winne, 2005; Schunk, 1989; Winne & Hadwin, 1998).  Self-efficacy 

influences and predicts how students engage with the tasks (Bandura, 1993).  If a student 

has the perception that a task is beyond their capability, they have a low self-efficacy 

expectation which may cause stress and limit productive cognitive engagement (Lodewyk 

& Winne, 2005; Winne, 1997).  Self-efficacy can improve if a student engages in the task 
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and receives feedback (Lodewyk & Winne, 2005; Schunk, 1991).  Students with a strong 

sense of self-efficacy experience less anxiety, cognitively process information more 

effectively (Bandura, 1993; Berry, 1987; Lodewyk & Winne, 2005), and achieve stronger 

academic performance (Wigfield & Eccles, 1992).  When learners believe a strategy they 

have mastered improves learning, their self-efficacy improves (Corno, 1989; Lodewyk & 

Winne, 2005). 

Confidence.  The standard methodology for measuring self-efficacy is to present 

individuals with a list of task demands and ask them to rate the strength of their belief 

that they can complete the tasks (Bandura, 2006).  Confidence is the nondescript term 

that refers to the strength of one’s belief (Bandura, 1997).  People are asked to judge their 

capability to perform the tasks as of now, not what they believe they can do in the future.  

The record of strength ranges from a 0 indicating “cannot do” to a maximum strength 

indicating “highly certain can do.”  According to Bandura (2006), people who have a 

strong belief or high level of confidence in their capabilities will persevere and have a 

higher likelihood of performing the tasks successfully. 

Scaffolding.  “Scaffolding” was developed as a metaphor to describe the type of 

assistance provided to a learner by a teacher or peer to support learning (Wood, Bruner, 

& Ross, 1976).  Scaffolding is provided for those tasks or concepts a learner is initially 

not able to grasp on their own.  Scaffolding provided by a teacher or peer is an 

instructional or directive form of scaffolding.  In the processing of scaffolding, the 

teacher attempts to help learners with tasks that are just beyond their ability.  They 

provide feedback and prompting when the learner encounters errors and gradually 
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remove or fade the scaffolding, allowing the learner to work independently (Lipscomb et 

al., 2004).  Applebee and Langer (1983) identified five features of scaffolding essential in 

assisting the learner in internalizing knowledge until mastery occurs.  These features 

included scaffolding that presents instructional tasks that have a clear overall purpose, 

pose problems that can be solved with help, model and structure tasks that lead to a 

natural sequence of thought, does not reject what students have accomplished on their 

own but instead expands what they have accomplished on their own, and is gradually 

withdrawn as students internalize the pattern. 

Scaffolding is an important feature in Vygotsky’s (1978) social development 

theory, where he proposed assisted learning occurs in the zone of proximal development 

(ZPD) through active scaffolding provided by more advanced members of the society.  

Vygotsky suggests a learner’s development consists of two parts including the “actual 

development level” and the “potential development.”  The zone of proximal development 

is the “area between what a learner can do by himself and that which can be attained with 

the help of a more knowledgeable other adult or peer” who “shares knowledge with the 

student to bridge the gap” (Lipscomb et al., 2004, p. 4).  The actual development level 

expands as a learner internalizes information and the ZPD shifts. 

The socio-cultural approach emanating from Vygotsky has had a major influence 

on the development of scaffold instruction and how current practitioners design learning 

environments.  The role of social interaction is used to extend students’ cognitive 

processes with teachers serving as the more knowledgeable adults.  Learners progress 

through the ZPD by attempting successive approximations of the learning task with 
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assistance of scaffolding provided by more knowledgeable others, peers, or tutors 

(McLoughlin, 1999). 

Teachers can provide instructional scaffolding through directive forms such as 

modeling, contingency management, cognitive structuring, and feedback (Tharp & 

Gallimore, 1988).  Modeling a task, skill, or concept allows teachers to demonstrate how 

to perform a task, skill, or concept while retaining the complexity and authenticity of the 

activity.  Contingency management allows teachers to recognize and reward learners for 

their actions.  Feedback allows learners to compare their work to that of others.  

Cognitive structuring provides assistance to learners in organizing their thinking around 

their own experiences allowing them to internalize and regulate strategies to facilitate 

their own learning (metacognitive strategies).  Other forms of directive scaffolding 

include modeling of desired behaviors while verbalizing the problem solving thought 

process, offering explanations, verifying and clarifying student understandings, inviting 

students to contribute clues, cooperative learning, concrete prompts, activating 

background knowledge, tips, strategies, cues, and suggesting procedures (Hogan & 

Pressley, 1997; Lipscomb et al., 2004).  According to Lipscomb et al., understanding a 

student’s prior knowledge is critical to successful scaffolding.   

Constructivist Learning Environments 

 Wilson (1996) described a constructivist learning environment as “a place where 

learners may work together and support each other as they use a variety of tools and 

information resources in the guided pursuit of learning goals and problem solving 

activities” (p. 5).  Numerous sources exist that identify principles of constructivist 
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learning environments all pointing to sharp contrasts to “traditional notions of learning 

that depend on presenting students with limited facts and concepts and then asking them 

to memorize those facts” (Norton & Wiburg, 2003).  Brooks and Brooks (1999) 

identified constructivist instructional principles as: 

 posing problems of emerging relevance to students;  

 structuring learning around primary concepts;  

 seeking and valuing students’ points of view;  

 adapting curriculum to address students’ suppositions; and 

 assessing student learning in the context of teaching. 

Jonassen (1990) described constructivist learning environments as ones that have 

attributes in the instructional design that provide multiple representations of reality, 

represent the natural complexity of the real world, focus on knowledge construction, 

present authentic tasks, provide real-world learning environments, enable context- and 

content-dependent knowledge construction, and support collaborative construction of 

knowledge through social negotiation.  Norton and Wiburg (2003), in recognizing 

technology integration as a vital part of constructivist approaches to learning, added an 

additional principle, “Educators who understand learning as construction choose tools 

and activities that afford a variety of opportunities for constructing knowledge” (p. 34).  

According to Norton and Wiburg, technology integrated into the constructivist 

educational environment assists in creating real-world environments where tools are 

embedded, support creative and divergent thinking, allow learners to “deploy inventive 
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problem-solving strategies” (p. 34), support conversations, reflection, and shared 

exploration, and provide a vehicle for moving beyond conventional problem solving.   

Project-based learning.  Project-based learning is a model of constructivist 

learning where teaching and learning is organized around projects (Thomas, 2000).  

There are varying definitions of what constitutes project-based learning but the end-result 

is the production of a product.  Thomas, in a review of the literature on project-based 

learning (Jones, Rasmussen, & Moffitt, 1997; Thomas, Mergendoller, & Michaelson, 

1999) found projects are “complex tasks, based on challenging questions or problems, 

that involve students in design, problem-solving, decision making, or investigative 

activities; give students the opportunity to work relatively autonomously over extended 

periods; and culminate in realistic products or presentations” (p. 1). 

Scaffolding in Constructivist Learning Environments 

Studies on the degree and types of scaffolding that should be provided in 

constructivist learning environments vary.  According to Lin, Lee, and Robertson (2008), 

different levels of scaffolding in constructivist learning environments allow learners 

different levels of flexibility and creativity in the learning process.  Perkins (1992) 

described two types of constructivism.  Advocates of BIG (beyond the information given) 

constructivism suggest general concepts can be taught in the learning environment to 

provide an overall instructional experience.  This includes ample time for students to test 

and extend evolving concepts.  Advocates of WIG (without the information given) 

constructivism advise concepts should not be taught because they are not meaningfully 

learned unless they are in part discovered by the learners. 
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Clark et al. (2012) suggested students in a constructivist environment should be 

encouraged to brainstorm for possible solutions with other students in small groups or 

receive partial or minimal guidance in learning to perform a task may incur problems.  

Only the brightest and well-prepared make the discovery. Some students become 

frustrated; some disengage and copy what the brightest are doing; some learn a 

misconception or the wrong way of performing a skill.  Project-based learning is less 

efficient because it takes more time.  Conversely, Clark et al. argue that learning 

environments where teachers fully explain the concepts and skills students are required to 

learn are more effective than partial or minimal instructional guidance where students are 

expected to discover on their own the content and skills they are to learn.  Guidance in 

explicit instruction can be provided through lectures, modeling, videos, computer-based 

presentations, demonstrations, discussions, and activities.  In instruction where students 

are learning a skill, the step-by-step instructions may be gradually faded and then 

withdrawn after students have had ample opportunity to practice and receive feedback 

(Clark et al., 2012).   

Jonassen (1999) suggests scaffolding should be included in a constructivist 

learning environment by “starting the learners with the tasks they know how to perform 

and gradually adding task difficulty until they are unable to perform alone.” (p. 235).  He 

further recommended that instruction should begin with scaffolding that models how to 

perform a task requiring a skill and articulating the reasoning using worked examples to 

provide an example of the desired performance as well as the reasoning students should 

use while engaged in the activity.  Subsequent scaffolding should include opportunities 
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for learners to apply the skills that were modeled while being coached or mentored 

through the process.  In this model, scaffolding is eventually withdrawn.   

Designing Instructional Plans That Include Scaffolding 

Turnbull et al. (1999) proposed two major steps involved in scaffolding: the 

development of the instructional plan and the execution of the plan.  When developing 

scaffolding, instructional plans should bridge what students know to a deeper 

understanding of new concepts.  In executing the plan, the teacher provides support.  

Designing instructional plans that include scaffolding can be time consuming and 

requires teachers to consider individual student needs, interests, and abilities.  Full 

benefits of scaffolding that include early identifier of giftedness, individualized 

instruction, greater assurance of the learner acquiring the outcome, efficiency in delivery, 

continued momentum in instruction, engaged learning, motivation to learn, and 

minimization of frustration for the learner are not always seen unless teachers are fully 

trained in lesson design  (Lipscomb et al., 2004).   

Teacher education.  Considerable emphasis has been given to the role and 

responsibilities of teachers to initiate and oversee technology education in schools 

(Kereluik & Mishra, 2012).  The challenge is to train teachers not only in pedagogy but 

technology so learning can be implemented successfully.  Traditionally, teachers teach by 

lecture and incorporate technology as something to be added on to the curriculum.  At the 

university level, teacher pre-service programs have been adapted to meet the gap in the 

type of knowledge that was needed by teachers to teach in environments that were more 

student-centered and included technology in the learning process.  Problems with 
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traditional models of technology instruction for pre-service teachers often included a lack 

of integration between teaching methodology experiences and technology integration 

experiences, lack of emphasis on technology in student teaching experiences, and lack of 

training among faculty in regard to effective integration activities (Brush & Igoe, 2001). 

One theory identifies Technological Pedagogical Content Knowledge (TPACK) 

as what teachers need to know to integrate technology in their teaching (Mishra & 

Koehler, 2006).  TPACK emphasizes the connections among technology, pedagogy, and 

content framed within context knowledge.  Koehler and Mishra (2009) proposed that 

teaching technology skills in insolation does little to help teachers learn how to use 

technology to teach more effectively in different disciplines.   

Many pre-service teacher preparation programs have been transformed from a 

purely technical, skills-based design in teaching technology skills to a format grounded in 

content and pedagogical approaches (Cameron, 2008; Cook, 2001; Marks, 2009) as well 

as constructivist teaching methodologies.  Some programs provide planning instruments 

to help teachers rethink lesson design in terms of objectives, activities, methodologies, 

assessment rubrics, and the effectiveness of technology (Cook, 2001).  Most planning 

models found in the literature for designing project-based learning opportunities that 

integrate technology shared the following features to provide consistent, step-by-step 

procedures: name of the lesson, a lesson overview or brief description of the project, 

lesson objectives, targeted standards of learning (states and ISTE), materials needed, 

technology resources needed, procedures or activities, assessment methods, and 
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accommodations (Chang & Lee, 2010; Smaldino et al., 2012).  According to Cook 

(2001),  

the benefit of a planning model for the integration of technology and educational 

methodology paradigms that is linked to a body of standards is that it provides a 

consistent, step-by-step procedure for a teacher to re-examine what and how they 

are teaching. (p. 2)   

Scaffolding Instruction to Develop Technology Skills  

In traditional, stand-alone computer application classes, software skills are often 

taught through programmed instruction (Skinner, 1954) which leads to drill and practice 

programs.  Programmed instruction presents information in a sequential series of small 

steps or frames.  The level of scaffolding provided in the programmed materials is 

gradually withdrawn until students are completing the exercises without scaffolding.  The 

materials frequently include screen shots for students to use for visual comparisons of the 

actions to be completed.  Scaffolding provided in a project-based learning environment to 

develop technology skills is a subject of debate.   

Playtime.  The rapid growth of technological changes often outdates knowledge 

gained about specific technologies acquired through a skills-based approach (Mishra, 

Koehler, & Kereluik, 2009), and learning often lacks connection with broader issues of 

technology integration (Koehler et al., 2011).  An alternative form of scaffolding for the 

development of learners’ technology skills includes building in time for the learners to 

play with the tools.  In providing playtime, learners are simply not just following 

directions which does little to internalize the learning experience (Borthwick & Pierson, 
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2008), but they are experimenting, changing the way they do things, and given the 

opportunity to make mistakes.   

Learn to use the tools first.  Selinger (2001) explored the tensions of teaching 

Internet, computer, and technology (ICT) skills in mathematics education in a way that 

enables most students to perceive the benefits and potential of using computers as a 

cognitive tool to make sense of new concepts.  The results of the study suggested teachers 

first provide the scaffolding for students to learn how to use the tools before students use 

the tools to make sense of new concepts.  Teachers should begin the process by assessing 

what instructions can be left to be self-taught or help-sought and what design of 

instructional resources best support the learning of a new software.  The study suggested 

teachers consider the steps proposed by Dreyfus, Feinstein, and Talmon (1997) to assess 

the minimum level of direct instruction needed that include  

an understanding of the task, ability to choose the correct instructions, ability to 

use instructions correctly, ability to use the right words in conveying the 

instructions, ability to read and correctly interpret the computer’s response, and 

the ability to decide if the computer’s activity corresponds to the intentions of the 

learner. (p. 280) 

Include development of strategic knowledge.  Bhavnani, Reif, and John (2001) 

proposed a framework for including the development of strategic knowledge as well as 

command knowledge.  The proposed framework consists of four components users must 

know:  
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(1) explicit strategies exist to perform particular tasks efficiently; (2) when to use 

a particular strategy; (3) how to execute a strategy; and (4) strategies are 

general, and therefore can be used to perform similar tasks in different 

applications. (p. 231)  

Bhavnani et al. argued there are few opportunities for users to develop all four strategic 

knowledge components.  Help systems and reference manuals provide knowledge to tell 

users how to execute specific commands, user manuals provide task-specific solutions, 

face-to-face and web-based training teach users how to use specific commands in the 

context.  The results of the study pinpointed general strategies that could be taught to 

students in a limited amount of time without harming command knowledge.  These 

included ensuring students know different strategies exist, giving students opportunities 

to explore alternative methods, giving students time for adequate practice, and providing 

time for students to transfer strategies to the context of other applications.   

Supportive Scaffolding in Project-based Learning Designs 

In designing project-based lessons that integrate technology, scaffolding that is 

common place in teaching content is not always included for learning how to use the 

technology learners are required to use to produce the project.  In many cases, teachers 

feel pressured to include the latest forms of technology in their designs, but they are not 

confident in using the technology and are uncomfortable modeling how to use it (Dawson 

& Rakes, 2003; Marks, 2009).  Levin and Wadmany (2008) reported the factors most 

frequently cited as influencing the effective implementation of technology included a 

teacher’s 
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positive attitude about technology (Becker & Ravitz, 2001); realization of the 

advantages of integrating technology (Scrimshaw, 2004); willingness to change 

pedagogical practices (Snoeyink & Ertmer, 2001); classroom role (Hardy, 1999); 

and prior negative experiences of using technology (Snoeyink & Ertmer, 2001). 

(p. 237) 

Technology supported environments, however, have expanded opportunities for 

scaffolding learning to include new forms of support, increased responsibility for 

students, and fading of directive scaffolding (McLoughlin, 1999).  Using technology to 

scaffold learning offers a way of conceptualizing the process of effective learning by 

reducing the scope for failure in the task that the learner is attempting, enabling 

learners to accomplish a task that they would not be able to achieve on their own, 

and bringing learners closer to a state of independent competence. (McLoughlin, 

1999, p. 2)  

Key indicators of scaffolding in web-based environments include: 

the provision of learning resources to help students solve their own problems and 

share them with others; multiple channels of communication to enable 

conversation, exchange of ideas, and discussion; and provision of support for 

collaborative tasks and development of higher order cognition. (McLoughlin, 

1999, p. 3) 

Multi-scaffolding environments.  Doering and Veletsianos (2007) described a 

supportive form of scaffolding that can be used in both face-to-face and distance learning 

environments which sets itself apart from directive forms of scaffolding used in teacher-
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led approaches.  They examined the use of a multiple-scaffolding environment (MSE) 

which included embedded movies, screen-capture videos (SCV), conversational agents, 

and collaboration zones provided in a Geographic Information System (GIS).  The GIS 

provided opportunities for students to learn content with geospatial technologies by 

solving authentic, complex problems in an online environment.  Scaffolding resources for 

the different parts of the system that learners needed to know to solve problems was 

available to students at all times, and the decision to use the scaffolding resources was 

directed by the student.  The learner chose when and for how long to use the scaffolding.  

Statistical results of the study indicated the collaboration zone and screen-capture video 

scaffolds were used more frequently.  Multiple linear regression with cognitive load as 

the dependent variable also identified a positive and significant relationship between 

cognitive load and the amount of time spent using the embedded videos, screen-capture 

videos, and collaboration zone.  Qualitative data noted that 90% of the participants found 

multi-scaffolding environments to be a valuable tool in teaching and learning.   

Just-in-time learning.  As a result of the need to scaffold instruction to reduce 

cognitive load identified as a concern in the corporate world as well as school settings, 

many organizations today are using an informal just-in-time learning (JITL) approach as 

an “instructional intervention to optimally utilize working memory capacity to facilitate 

cognitive skill acquisition” (Kester, Lehnen, et al., 2006).  In this approach, information 

necessary for carrying out tasks is presented just-in-time or precisely when the learner 

needs it (van Merrienboer et al., 2003) in order to optimally utilize working memory 

capacity.   
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The JITL approach has characteristics similar to the supportive scaffolding 

approach used in Doering’s and Veletsianos’s (2007) multiple-scaffolding environment.  

Practitioners describe JITL as anywhere, anytime learning that is available just when it is 

needed (Brandenburg & Ellinger, 2003).  The JITL framework attempts to anticipate 

learning and performance needs instead of responding to them and relies on learners who 

are motivated to seek knowledge and apply it (Weintraub & Martineau, 2002).  The JITL 

structure uses technology that supports easy access and usable information (Brandenburg 

& Ellinger, 2003), capitalizing on knowledge capturing tools and technologies such as 

databases, Internet-intranets, portals, and content management systems support and 

manage JITL.   

Designing support materials.  Information on how to carry out a task is 

frequently provided in a text format.  In following written instructions, learners regularly 

switch their attention between an input device, the written instructions, and a screen.  The 

design of written instructions is important in scaffolding instruction because “it is the 

interaction of the students with those materials that generates and reinforces actual 

learning” (Smaldino et al., 2012, p. 5).  Van der Meij and Gellevij (1998) propose a 

taxonomy that suggests screen captures should be included in written instructions to help 

learners switch their attention by prompting them when to focus their attention on the 

screen and when to reenter the written procedures.  Screen captures also help learners to 

“develop a mental model of the program, verify screen states, and identify and locate 

window elements and objects” (Van der Meij & Gellevij, 1998, p. 1).     
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Positioning the screen capture prominently is critical in this design (Van der Meij 

& Gellevij, 1998).  A series of screen captures present the logical flow or progression of 

the instructions aiding in the development of a mental model of how the affordances 

provided in the program can be used to complete a task.  Screen captures also make it 

possible for novices to verify they have made the correct choice in selecting an icon or an 

item from a list alleviating initial apprehension about using a program.  Finally, screen 

captures reduce cognitive load by focusing the user’s attention on the relevant part of the 

screen “making it easier for the user to identify and locate pertinent objects(s) for task 

execution” (p. 11).    

Situating the Research 

The present study is situated in the design-based research process, using the 

integrated learning design framework (ILDF) proposed by Bannan (2007).  The ILD 

framework is composed of four integrated phases:  informed exploration phase, 

enactment phase, local impact phase, and broad impact phase.  Each phase may contain 

mini-cycles.  The intent of the informed exploration phase of the ILDF is to identify 

characteristics of a problem, examine existing theories, and generate an emerging theory 

to provide a framework for the research.  The outcome of this phase is to identify 

characteristics of an intervention that might improve the problem.  The enactment phase 

operationalizes the informed exploration results.  The targeted outcome of the enactment 

phase is an intervention to be implemented in the local impact phase.  The local impact 

phase examines the usability of the intervention at a local level.  The broad impact phase 

explores the effectiveness of the intervention at a broader level.  
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The informed exploration and enactment phases in this design-based research 

process were completed prior to this study.  This study is situated in Phase 3, the local 

impact phase.  Figure 1 is a visual representation of the ILDF process. 
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Figure 1. ILDF process.  This figure illustrates the four phases in the ILDF process 

(Adapted from Bannan, 2007).  

ILDF Phase 2: Enactment 
 
 Analysis of prototype 

 Design prototype 1 

 Develop prototype 1 (Development Team) 

 Implement prototype 1 

 Evaluate prototype 1 

ILDF Phase 3: Local Impact (Current 
study) 
 

 Usability testing 

 Efficacy rating 

 Formative evaluation  

ILDF Phase 4: Broad Impact (Future 
study) 
 

 Expanded WBTR (Development Team) 

 Multiple stakeholder evaluation 

ILDF Phase 1: Informed Exploration 
 

 Review literature 

 Needs analysis 

 Explore factors in theories 

 Align data with emerging theory 
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Informed exploration phase (Phase 1).  The informed exploration phase of this 

design-based research process informed the design of the web-based technology resource.  

Three academic support coaches at the study high school were interviewed to gather their 

perspectives on support systems appropriate for students in project-based learning 

environments integrating technology. 

This phase was guided by two questions:    

1.  What is the area of need or state of the problem for students’ lack of 

competence and confidence in technology skills needed in a project-based learning 

approach?   

2.  What are the characteristics of an effective intervention that address this 

problem? 

Results of the informed exploration phase.  Analysis of the data collected from 

the three academic coaches in Phase 1 supported an emerging theory suggesting a web-

based technology resource that anticipates learning needs might facilitate an indirect form 

of scaffolding for developing technology skills in a project-based learning environment. 

In this emerging theory, learners would choose when scaffolding is needed.  The 

academic coaches were in agreement that many teachers assume students today are 

technologically savvy.  Coach 2 believed this assumption may be made because this 

generation has more access to technology but that, in reality, a lot of students are 

struggling to use technology as part of learning.  The coaches provided several 

suggestions that might prove effective in developing students’ technology skills.  All 

were in agreement that technology skills need to be introduced and developed in the 
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general classroom in smaller chunks using modeling, teacher-led exercises, and multiple 

opportunities for practice before students are required to use the technology skills in 

completing a project as suggested by Selinger (2001).  They were also in agreement that 

written procedures with screen shots for technology skills needed in a project-based 

learning environment would provide support for students and that the procedures should 

be available anytime and anywhere.   

Based on the results of the data from the interviews with the academic coaches 

and a review of the literature, the characteristics of the web-based technology resource 

were identified as the following: 

• components should include procedures for performing anticipated technology 

skills should include 4 or 5 steps and be available in a printable format; 

• each step should include a screenshot of the action for visual representation; 

• the resource should be accessible anytime/anywhere; 

• the resource should be accessible on multiple types of devices; 

• screen-captured videos should be included to model the procedures; 

• components provided in the resource should be indexed by project 

requirements or software affordances; and 

• the software used to produce and house the resource should require limited 

technological knowledge. 

Enactment phase (Phase 2).  The enactment phase, Phase 2 of this design-based 

research process, operationalized the web-based technology resource that I designed with 
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the assistance of study high school’s media specialist.  Phase 2 was guided by three 

questions: 

1. How was the web-based technology resource designed for the study high 

school used by students’ to produce videos with Windows Movie Maker in a 

project-based learning environment? 

2. How was the web-based technology resource designed for the study high 

school used by the classroom and resource teachers to scaffold the learning 

process in using Windows Movie Maker to produce a video in a project-based 

learning environment? 

3. Did the design of the web-based technology resource operationalize the 

theoretical model? 

Participants in the enactment phase.  The participants in Phase 2 of the process 

were tenth grade English students from honors, college prep, and general English classes 

at the study high school who produced a video as the end product for a sophomore 

research project using a project-based learning approach.  Three of the study high 

school’s tenth grade English teachers who implemented the project and three of the 

resource teachers supporting the students and teachers also served as participants.  Six of 

the students in the college prep class were observed using the web-based technology 

resource during three of their regularly scheduled class periods.  Selection of these 

students was determined by analyzing the results of a pre-project questionnaire that 

provided data on the student’s perception of his/her competence and confidence in using 

the technology required to produce a video prior to the start of the project.  Three of the 
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students selected had a high self-assessed competence and confidence rating and three of 

the students selected had a low self-assessed competence and confidence rating.   

Results of the enactment phase.  The results of the enactment phase indicated 

students used the web-based technology resource as a supportive form of scaffolding, and 

teachers used the web-based technology resource as a directive form of scaffolding 

operationalizing the design of the design of the prototype. 

 In examining what students liked best about the web-based technology resource, 

common themes emerged such as easy to access, easy to understand, liked small chunks, 

and liked the images that accompanied the written instructions.  Students also reported 

they liked the screen-captured videos provided with each set of instructions that modeled 

how to perform a step.  They could watch the screen-captured videos multiple times or 

pause the video while they performed the steps.  These features were similar to the 

features in the just-in-time learning framework described by Brandenburg and Ellinger 

(2003).   

Common themes that emerged in response to the question concerning how the 

written instructions could be improved included: improve the index, include more white 

space, use a larger font size, and include more detailed explanations to accompany the 

instructions.  Three common themes emerged from the students’ response to the item 

concerning how the SCV instructions could be improved.  The suggestions included 

improve the quality of the SCVs, add more detailed explanations, and add more specific 

examples.  One student suggested that additional instructions could specifically help the 

teachers.   
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Students also recommended that the web-based technology resource include a 

feature that would allow them to ask questions when they needed help including quick 

fixes for missing files or wrong file types as suggested by McLoughlin (1999) in 

identifying key indicators of scaffolding in web-based environments.  This feature would 

also provide collaborative assistance in supportive scaffolding as suggested by Doering 

and Veletsianos (2007) in their study on a multiple-scaffolding environment.   

In examining what the teachers liked best about the web-based technology 

resource, themes emerged that included easy to access, easy to understand, multiple 

formats, and small chunks of instructions.  One teacher commented, “It was super helpful 

because students could go back and look at the directions at their own pace.  It allowed 

me to help more students.”  A second classroom teacher reported using the screen 

captured videos as a direct form of group instruction, and all classroom teachers 

displayed the written instructions on the Smart board for students needing assistance.  An 

unexpected frequent use of the resource was as a form of professional development. 

Frequency of use statistics indicated students and teachers used the procedures in 

multiple formats, but printed copies of the procedures were used most frequent: 44.7% of 

the students use printed procedures in class and 57.4% of the students used printed 

procedures out of class.  This may suggest students used the printed procedures as a 

strategy to reduce the cognitive load that occurs when flipping back and forth between 

screens as students perform the skills.  Frequency of use findings concerning smart phone 

access to written and SVC procedures may also suggest students are attempting to reduce 

cognitive load by using two different devices to avoid the flipping of screens.   



  

39 
 

Based on the results of the enactment phase of this design-based research study, 

improvements were made to the prototype web-based technology resource (WBTR) that 

included additional explanations for each component and additional components for 

procedures to submit the final video. 

Conceptual Framework 

 The current study is the local impact phase (Phase 3) of the design-based research 

approach and was designed to judge the effectiveness of the WBTR.  The study 

considered anticipated student learning needs identified in the enactment phase (Phase 2) 

to support students’ use of Windows Movie Maker to produce a video and how the 

WBTR enabled learning in a project-based learning environment. 

Consideration of anticipated student learning needs included who would use the 

WBTR, when the WBTR would be used, how often the WBTR would be used, and what 

resources students would be need.  The WBTR was designed so all students, regardless of 

participation in the study, would have access to the resources needed to complete the 

project precisely when they were needed in order to optimally utilize working memory 

capacity (van Merrienboer et al., 2003).  The just-in-time learning (JITL) approach 

(Kester, Lehnen, et al., 2006) used in the business world to meet the anticipated needs of 

their learners served as the model for this design, providing a supportive form of 

scaffolding that differed from direct forms of scaffolding used in teacher-led approaches 

(Doering & Veletsianos, 2007).   

Consideration of how the WBTR would enable learning in a project-based 

learning environment included the impact the WBTR had on quality of product, quality 
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of content, and students’ confidence to perform the needed skills.  Schunk (1991) and 

Lodewyk and Winne (2005) believed self-efficacy can improve if a student engages in a 

task and receives feedback.  The written instructions provided in the WBTR provided 

support for students anticipated learning needs as they engaged in the tasks needed to 

produce the video.  Positioning the screen captures prominently after each step in the 

procedures aids in the development of a mental model of how to complete a task by 

allowing students to verify they have made the correct choice in selecting an icon or an 

item from a list (Van der Meij & Gellevij, 1998).  The intent of this supportive form of 

scaffolding provided by the WBTR was to assist students in gaining a stronger sense of 

self-efficacy and cognitively process information more effectively (Bandura, 1993; 

Berry, 1987; Lodewyk & Winne, 2005) as well as achieve stronger academic 

performance (Wigfield & Eccles, 1992).  Figure 2 is a visual of the conceptual 

framework.  
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Figure 2. Conceptual framework.  This figure illustrates the conceptual framework for 

this study.   
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Chapter Three 

This chapter describes the methods used for this research study.  The chapter 

reiterates the specific research questions to be examined in the study and describes the 

participants, instruments, intervention, data collection process, and data analysis 

procedures. 

Research Design  

This study uses a design-based research approach.  Barab and Squire (2004) 

defined design-based research as “a series of approaches, with the intent of producing 

new theories, artifacts, and practices that account for and potentially impact learning and 

teaching in naturalistic settings” (p. 2).  Design-based research methodology requires 

researchers to address complex problems in real contexts collaboratively with 

practitioners to develop solutions (interventions) informed by existing design principles 

and technological innovations.  Researchers and practitioners conduct rigorous and 

reflective inquiry to test and refine the intervention and define new principles (Brown, 

1992; Collins, 1992).  Design-based research provides a theoretical understanding of how 

or why the possible gains of the intervention have been realized (Barab & Squire, 2004).   

The design-based research approach used was the ILD framework proposed by 

Bannan (2007) that includes four phases: the informed exploration phase, the enactment 

phase, the local impact phase, and the broad impact phase.  Each phase in the ILDF may 
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contain mini-cycles.  The intent of the informed exploration phase of the ILDF is to 

identify characteristics of a problem, examine existing theories, and generate an emerging 

theory to provide a framework for the research.  According to Bannan-Ritland (2003), the 

first phase of design-based research “is rooted in the essential research steps of problem 

identification, literature survey, and problem definition” (p. 22) and is critical to the 

design-based research process because clear articulation of the problem creates the 

purpose for the research.  The design of the solution to the problem forms the focus of the 

study.  The literature review facilitates the creation of guidelines for the creation of the 

proposed intervention.   

The enactment phase operationalizes the informed exploration results.  The 

proposed solution to the problem (intervention) is developed from the guidelines 

provided in the literature review and collaboration with researchers and practitioners. The 

targeted outcome in the enactment phase is an intervention to be implemented in the local 

impact phase.  The informed exploration and enactment phases in this design-based 

research process were completed prior to this study through collaboration of the 

researcher with academic coaches, classroom teachers, and the media specialist at the 

study school in order to address the problem of providing scaffolding to meet the 

technology learning needs of students in a project-based learning environment.   

The local impact phase examines the usability of the intervention at a local level.  

According to van den Akker, Gravemeijer, McKenney, and Nieveen (2006), design 

researchers try to study objects and processes “as integral and meaningful phenomena” 
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(p. 5).  The purpose of inquiry should be to “improve, not to prove” (Reeves, 1999, p. 

18).   

The broad impact phase explores the effectiveness of the intervention at a broader 

level.  The targeted outcome of the broad impact phase includes design principles that 

can inform future development and implementation decisions (Linn, Davis, & Bell, 2004; 

van den Akker, 1999) and the product of the design.  It is this phase that sets design-

based research apart from other research approaches.   

The current research study, Phase 3 of the ILD framework, used a quasi-

experimental research method - a one group interrupted time-series design using 

quantitative and qualitative methods.  In a one group interrupted time-series design, the 

selection of participants is nonrandom, all participants are assigned to a single 

experimental treatment (intervention), and multiple observations are collected before and 

after the treatment (intervention) at equal time intervals (Dimitrov, 2010).  The design is 

ideal when it would be difficult to find a control group, but it is labor intensive because 

the researcher needs to collect multiple measures (Creswell, 2008).  The design permits 

significant control over threats to internal validity such as the overall length of data 

collection and the maturation of participants which can be estimated and removed 

statistically from the design (Creswell, 2008).  The effects of history can be minimized by 

short term intervals between measures and observations.  Statistical regression can be 

controlled by observing the data for unusually high or low scores.  In this study, multiple 

observations were collected before and after each treatment (use of the web-based 

technology resource) using the same procedures at equal time intervals (Dimitrov, 2010). 
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Both quantitative and qualitative measures were employed and mixed to obtain a 

better understanding of the research problem.  According to Creswell (2008), “Mixed 

methods design is a good design to use if you seek to build on the strengths of both 

quantitative and qualitative data” (p. 552).  Quantitative data, such as scores on 

instruments, can produce results to assess and describe trends.  Qualitative data, such as 

follow up interviews, can provide more detailed or specific information about how the 

intervention actually worked (Creswell, 2008).  Quantitative measures in this study 

included descriptive analysis (Beach, 2008) and multiple regressions analysis (Doering & 

Veletsianos, 2007).  Qualitative measures in this study included interviews and 

subsequent content analysis (Beach, 2008).   

Research Questions  

The research goal in this study was to determine if use of the web-based 

technology resource (WBTR) supports students’ confidence in producing the technology-

based product in a project-based learning environment and influences the quality of the 

content and quality of the product produced? 

The guiding questions included the following: 

1. What use did students make of the web-based technology resource (WBTR)? 

2. What components provided in the WBTR did students identify using or not 

using? 

3. Were there changes in the number of times and amount of time using the 

WBTR over repeated projects?  
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4. Were there changes in students’ pre-project confidence and post-project 

confidence levels over repeated projects? 

5. Were there changes in the quality of the content and the quality of the product 

over repeated projects? 

6. For each of the three projects, was there a relationship between students’ self-

reported number of times and self-reported amount of time using the WBTR 

and students’ course level, pre-project confidence level, post-project 

confidence level, quality of content, and quality of the product? 

7. What were students' reflections about the WBTR? 

 

Participants 

 This study was conducted in a parochial high school in the National Capital 

Region of the U.S.  The general population of the study high school includes 

approximately 1000 students between the ages of fourteen and eighteen.  Seventy one 

percent of the study high school’s population is Caucasian; eight percent of the 

population is Asian; four percent of the population is African American; eight percent of 

the population is Hispanic; and six percent of the population is multi-racial.  There are 

approximately 254 students in the 10th grade class.  Fourteen of the students are enrolled 

in General English 10 classes, 118 students are enrolled in College Prep (CP) English 10 

classes, and 122 students are enrolled in Honors English 10 classes.  All students in the 

10th grade class were recruited to participate in the study.    
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 The selection of participants used purposeful sampling (Patton, 1990; Maxwell, 

2013) to achieve representativeness of the individuals and interventions.  The purposeful 

sample included 197 participants enrolled in Theology 10 and English 10 classes.  Fifty 

students were excluded from the study because they withdrew from the school, did not 

complete one of the six questionnaires, or did not complete one of the projects.  The 

remaining 147 participants were composed of 12 students enrolled in general level 

English classes, 49 students in enrolled in CP level English classes, and 86 students 

enrolled in Honors level English classes.  The same 147 students were enrolled in 

Theology classes of mixed levels. 

The participants in this study produced three videos using Windows Movie Maker 

over the course of five months.  The first video was the end product of a project assigned 

to students enrolled in different levels of English 10 classes.  The video was composed of 

a collage of quotes, images, and snippets of songs that best represented the emotional 

journeys in the novels required for summer reading in English 10 classes.  Requirements 

for the video differed for students at the honors course level and students at the college 

prep (CP) and general levels.  Students in honors classes produced a five to seven minute 

video representing 12 emotions for each of the three required novels, and students in 

college prep and general classes produced a three to five minute video representing 6 

emotions for each of the two required novels. 

The same students produced a second video in Theology 10 classes of mixed 

levels during the month of October.  Two different Theology 10 teachers taught the 11 

sections of mixed level classes.  Each Theology 10 teacher chose a different topic for the 
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video project, but the requirements for producing the video were identical.  One 

Theology 10 teacher’s topic was to explain what happens in one of the Mysteries 

represented in the rosary.  The second teacher’s topic was to explain why the Word 

became flesh.  Both Theology 10 teachers used the same checklist to assess the videos. 

The students produced a third video in their English 10 classes.  The requirements 

for the third video were the same for students at all levels (general, college prep, and 

honors).  The students produced a video that constructed their own epilogue for Ibsen’s 

play, A Doll House, focusing on what happened to either Nora or Torvald one month 

after Nora’s dramatic exit.  The three English 10 teachers used the same checklist to 

assess all videos.   

Relationships.  I am one of the primary designers of the web-based technology 

resource used in this study.  I did not, however, assist any of the students in this study or 

participate in formal assessment resulting in the assignment of a grade.  The results of 

data collected from the pre-project and post-project questionnaires were not discussed 

with classroom teachers during the study to eliminate any form of bias that might occur 

in assessing student products.   

Instruments 

 The design of the study required a collection of both quantitative and qualitative 

data.  I collected quantitative data on the students’ perceptions of their confidence in their 

abilities to complete the three technology-based projects before and after they completed 

each project as well as what components of the WBTR students used, how frequently 

they used the components, and the achievement scores students earned for the quality of 
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the product and quality of the content.  I also collected qualitative data on students’ 

reflections about using the WBTR.  Seven data collection instruments were used to 

collect this data including a researcher designed pre-project questionnaire, researcher 

designed post-project questionnaire, teacher designed project one checklists, teacher 

designed project two checklist, teacher designed project three checklist, a web-page 

counter, and interviews.   

   Questionnaires.  The most efficient way to collect data on the students’ 

perceptions of their abilities to complete the technology-based projects and components 

the students chose to use was through the use of pre-project and post-project 

questionnaires I created and administered using Google Forms provided in the school’s 

Google Educator domain.  The pre-project and post-project questionnaires collected 

information that included demographics and self-assessed ratings of confidence.  The 

post-project questionnaire collected frequency measures on the individual components 

provided in the WBTR that students chose to use. 

  The items designed to collect information of students’ self-assessed levels of 

confidence were scripted using Bandura’s (2006) Guide for Constructing Self-Efficacy 

Scales.  According to Bandura, “perceived self-efficacy is a judgment of capability to 

execute given types of performances” (p. 309) where “items should be phrased in terms 

of can do rather than will do” (p. 308).  The “perceived efficacy should be measured 

against levels of task demands that represent gradations of challenges or impediments to 

successful performance” (p. 311) using a scale ranging from 0 to a maximum strength.  

Response biases can be minimized in measuring personal efficacy by including 
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instructions that inform participants their responses will remain confidential and their 

responses will increase understanding and guide the development of programs designed 

to help others (Bandura).  In this study, the challenges to successful performance were 

identified as being able to convey knowledge of the topic by producing a video, 

managing all components of the project, and learning and performing the technology 

skills required to complete the project.   

Pre-project questionnaire.  Item one in the pre-project questionnaire is a 

multiple-choice item gathering demographic information on the student’s grade level.  

The data were used to determine if there was any correlation between student’s course 

level and self-reported use of the WBTR and to examine changes by course level in self-

assessed confidence and quality of content and product over repeated projects.  Items 

two, three, and four are multiple choice items that asked the students to rate their 

confidence level as not confident, somewhat confident, mostly confident, or fully 

confident about being able to convey their knowledge of the topic by producing a video, 

managing all components of the project, and learning and performing the technology 

skills required to complete the project.  The data collected from the three items were used 

to calculate a pre-project confidence rating.  A fifth item asked students to identify 

factors they considered in self-assessing their level of confidence.  The pre-project 

questionnaire can be found Appendix B. 

 Post-project questionnaire.  The post-project questionnaire contained 20 items 

divided into three sections.  Section one contains 4 items repeated from the pre-project 

questionnaire.  Items one, two, and three are multiple choice items that asked the students 



  

51 
 

to rate their confidence level as not confident, somewhat confident, mostly confident, or 

fully confident about being able to convey their knowledge of the topic by producing a 

video, managing all components of the project, and learning and performing the 

technology skills required to complete the project.  The data collected from items two, 

three, and four were used to calculate a post-project confidence rating.  A fourth item 

asked students to identify factors they considered in self-assessing their post-project level 

of confidence.   

Section two, Use of the Resource Page, contains three items.  Item 5 is a multiple 

choice item asking students to identify how many times they used the WBTR.  The data 

were used to determine if there is any correlation between students’ self-reported number 

of times using the WBTR and their course level, self-assessed confidence level at the 

beginning of the project, self-assessed confidence level at the conclusion of the project, 

quality of product, and quality of content.  The data were also used to provide a summary 

of the amount of time the WBTR was used for each project and to examine the self-

reported time of use over time.  Item 6 is a multiple choice item asking students to 

identify the amount of time they spent using the WBTR.  The data were used to 

determine if there was any correlation between the students’ self-reported amount of time 

in using the WBTR and their course level, self-assessed pre-project confidence level, 

self-assessed post-project confidence level, quality of product, and quality of content.  

The data were also used to provide a summary of the amount of time the WBTR was 

used for each project and to examine the self-reported use over time.  Item 7 is a multiple 

choice item asking students to identify the point in time they most frequently used the 
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resources. The data were used to provide a summary of the points-in-time the WBTR was 

used. 

Section three, Individual Components Used on the Resource Page, consisted of 13 

multiple-choice items asking students to identify use of the individual components 

available on the resource page including instructions for creating a Google Drive folder, 

creating a citation, saving a PowerPoint slide as an image, importing images or videos to 

a Movie Maker project file, creating narration in a Movie Maker project file, recording 

with a webcam, creating a title slide, creating captions, adding music, adjusting timing, 

saving a project file, exporting a project file, and uploading a video through Google 

Classroom.  The information was used for summarizing how often the resources were 

used. The post-project questionnaire can be found in Appendix C.   

Readability and content validity of questionnaires.  Prototypes of the pre-project 

and post-project questionnaires were used by students in general, college prep, and 

honors level English classes during Phase 2 of this design-based research process.  The 

students evaluated the instruments as a check for clarity and understanding.  Results of 

the evaluation were used to expand, reword, and rephrase similar items included in the 

pre-project and post-project questionnaires used for the current study.  The number of 

items used to self-assess the level of confidence to complete the project was also 

expanded to include three factors to be averaged together to produce a single measure.  

The revised questionnaires were given to the school’s media specialist who served as the 

co-designer of the WBTR and the English 10 teachers to provide feedback.  The results 

were used to modify the final questionnaires.   
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Checklists.  To conduct this research in context without disruption, I used 

existing checklists to provide data on student achievement.  The checklists were created 

by the teachers for the purpose of assigning grades.  They were distributed to students in 

advance of completing each project to identify what students needed to do to earn scores. 

Project 1 checklists.  Two checklists were designed by the 10th grade English 

teachers to assess the first project and assign a grade based on a 100 point scale.  One 

checklist totaling 75 possible points was used to assess the quality of the content, and one 

checklist totaling 25 possible points was used to assess the quality of the product.  The 

seventy-five possible points allocated by the English teachers to assess the quality of the 

content included points for MLA format, emotions identified, quotes selected, and songs 

selected to represent the quotes.  The twenty-five possible points allocated by the English 

teachers to assess the quality of the product included points for title slides, length of 

video, timing and placement of quotes, duration of images, timing of songs, and MLA 

citations for images and music.  The checklists used by the English 10 teachers can be 

found in Appendix D. 

Project 2 checklist.  One checklist was designed by the 10th grade Theology 

teachers to assess the second project and assign a grade based on a 100 point scale.  One 

hundred possible points were allocated to components assessing the quality of the script 

(30 possible points), script organization and language (15 possible points), selection of 

images to support topic (15 possible points), grammar, spelling, and mechanics in the 

script (15 possible points), quality of webcam recording (5 possible points), quality of 

narration (5 possible points), alignment of images to duration of narration (5 possible 
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points), credits (5 possible points), and proper video format (5 possible points).  The 

checklist used by the Theology teachers to assess Project 2 can be found in Appendix E. 

Projects 3 checklist.  One checklist was designed by the 10th grade English 

teachers to assess the third project and assign a grade based on a 70 point scale.  Seventy 

possible points were allocated to components assessing the quality of the images selected 

(10 points), narration (20 points), song selection (10 points), storyboard (20 points), and 

MLA/works cited format (10 points).  The checklist used by the English 10 teachers to 

assess Project 3 can be found in Appendix F. 

Web-page counter.  A web-page counter was added to the page on the school 

website that housed the WBTR to count the number of hits to the page.     

Interview questions.  Interview questions were scripted to provide data that 

contributed to answering the research questions using a funnel shaped format (Kvale & 

Brinkmann, 2009) consisting of introductory questions, probing questions, and specific or 

direct questions.  The questions were open-ended allowing participants the opportunity to 

give examples of when and how they used the WBTR.  The interview questions were 

reviewed by the co-designer of the WBTR.  A pilot interview was conducted with a tenth 

grade student to help the researcher become more comfortable in asking probing 

questions not part of the scripted list of questions.  The interview guide can be found in 

Appendix G. 
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Intervention (WBTR) 

The first phase of this design-based research process informed the design of the 

web-based technology resource.  Analysis of the data collected in Phase 1 from academic 

support coaches at the study school supported an emerging theory suggesting a web-

based technology resource that anticipates learning needs might facilitate an indirect form 

of scaffolding for developing technology skills in a project-based learning environment.  

Phase 2 of this design-based research process operationalized the web-based technology 

resource designed to support students’ technology skills needed to produce a video using 

Windows Movie Maker.  The resources provided in the WBTR are available in both PDF 

and screen-capture video (SCV) formats.  They can be used by teachers for cognitive 

modeling, a directive form of scaffolding as suggested by Jonassen (1999) and Selinger 

(2001), and by students as a supportive form of scaffolding when needed (Doering & 

Veletsianos, 2007).   

The anticipated technology skills needed were identified by examining all video 

project instructions prepared for the students by their teachers.  A list of these skills 

includes: 

 create a file folder on Google Drive; 

 cite sources using MLA format 

 save a PowerPoint slide as an image; 

 add images and videos to a Movie Maker project file; 

 import an mp3 file to a Movie Maker project file; 

 add narration to a Movie Maker project file;  
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 record a video using a webcam; 

 add a title slide to a Movie Maker project file; 

 create captions in a Movie Maker project file; 

 adjust the timing of images and music in a Movie Maker project file; 

 save a Movie Maker project file; 

 export a Movie Maker project file as a wmv file format; and 

 upload a movie file to Google Classroom. 

Step-by-step procedures with screen shots outlining one way to produce the 

desired outcome for each skill listed above were created using Microsoft Word.  The 

procedures were saved in a PDF format and uploaded to the study school’s website.  A 

sample of the procedures prepared for creating an image file from a PowerPoint slide is 

included in the Figure 3.   
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Slides created in PowerPoint can be saved as jpg or bmp file types which can be inserted 

into movie project files.  This is often used for pictures used for titles and works cited. 

 

1. Create a PowerPoint presentation with one or more slides.  

 

2. Save your presentation on your personal network drive. 

 

3. Select the Office button and choose “Save as” 

 

4. Under “Save as type:” 

a. Select the dropdown arrow 

b. Scroll down to “JPEG File Interchange Format” 

 

 

 

 

 

 

 

 

5.  In the popup window select “Every Slide” 

 

 

 

6. The next popup informs you that your slides have been saved to a new folder in 

your save location.  Select “OK”. 

 

Figure 3. Image file production.  Procedures for producing an image file from a 

PowerPoint slide.  
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Videos were also produced to demonstrate how to perform the procedures using 

the recording tools provided in Smart software.  The videos were uploaded to the study 

school’s website.  An index page on the school’s website provided links to the numerous 

PDF files and videos.  The PDF files are printable, downloadable, and can be viewed on 

multiple devices including smart phones.  The videos are also downloadable and can be 

viewed on multiple devices including smart phones.  A sample of this page can be seen in 

Figure 4 below.   
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Figure 4. Links to Resources.  Links to resources found on on the study high school’s 

website.   

 

 

 

 A demonstration on how to access and navigate the WBTR was provided during 

the students’ regularly scheduled English 10 classes immediately after they completed the 
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first pre-project questionnaire.  The academic support coaches were also notified to gain 

their support in referring students to the WBTR when students needed assistance in 

completing the required technology skills.    

Data Collection 

The data collection procedures in this study included Human Services Review 

Board (HSRB) approval from George Mason University (Appendix A), permission from 

the principal and vice-principal of the study high school, student recruitment, student 

assent, parental consent, and administration of the instruments.  Multiple instruments 

were used to collect data including pre-project questionnaires, post-project 

questionnaires, project assessment checklists, a webpage counter, and digital recordings 

of interviews.  The data collected from the pre-project questionnaires, post-project 

questionnaires, checklists, and webpage counter were entered in Excel spreadsheets.   

 Consent and assent.  An application was submitted to the HSRB at George 

Mason University in July.  Upon receiving HSRB approval, an email was sent at the end 

of August to the principal and vice-principal of the study high school to obtain consent 

for conducting the study.  After receiving permission from the principal and vice-

principal, I met with the 10th grade English teachers to schedule a time to introduce the 

research study to the students, recruit students, and distribute parental letters of consent.  

The meeting with students was held during one of the students’ regularly scheduled 

classes to introduce the study and recruit students.  The grade 10 English teachers 

collected the parental consent forms and distributed student assent forms during one of 

the students’ regularly scheduled English classes.   
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 Project 1 pre-project questionnaire.  The first pre-project questionnaire was 

administered by the English 10 teachers immediately after they introduced the first video 

project in order to capture the students’ perception of their confidence levels in being able 

to complete the project before they were introduced to the WBTR.  The link to the 

Google form used to create the pre-project questionnaire was distributed to the students 

through their school sponsored Google Classroom site.  Students were required to login 

to the school’s Google Educator domain to complete the pre-project questionnaire.  The 

student’s login information includes their last name and first initial which was used to 

identify the participants and serve as the key to organize the data from all questionnaires 

and checklists.  Once all data were collected, the student’s name was replaced with 

student 1, student 2, student 3, etc. The confidence ratings collected from items 2, 3, and 

4 were averaged into a single pre-project 1 confidence score and entered into a 

spreadsheet.   

Project 1 post-project questionnaire.  The students completed the Project 1 

post-project questionnaire during class on the day after the project was due.  The link to 

the Google form used to create the Project 1 post-project questionnaire was distributed to 

the students through their school sponsored Google Classroom site.  Students were 

required to login to the school’s Google Educator domain to complete the post-project 

questionnaire.  The student’s login information includes their last name and first initial 

which was used as the key to add data collected from the post-project questionnaires to 

existing spreadsheets.  The confidence ratings collected from items 1, 2, and 3 were 
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averaged into a single post-project 1 confidence scored and entered into a spreadsheet 

along with the data collected from items 4 through 20.     

 Project 1 checklist.  The English 10 teachers used two checklists, a content 

checklist and a video checklist, to assess the Project 1 video and enter a grade.  They 

totaled the points earned on each checklist to produce one score to serve as the grade for 

each student’s project using a 100 point scale.  For purposes of the research, I divided the 

total points earned from the content checklist by 75 (the maximum number of possible 

points) to produce a quality of content score as a percent of possible points and divided 

the total points earned from the video checklist by 25 (the maximum number of possible 

points) to produce a quality of product score as a percent of possible points.  The 

percentage scores for quality of product and quality of content were entered in a 

spreadsheet.   

Project 2 pre-project questionnaire.  The second pre-project questionnaire was 

administered by the Theology 10 teachers.  The link to the Google form used to create the 

second pre-project questionnaire was accessible to the students through their school 

sponsored Google Classroom site.  Students completed the Project 2 pre-project 

questionnaire immediately after the project was introduced by the classroom teacher in 

their regularly scheduled class to capture their perceived confidence level in being able to 

complete the project before they began work on the project.  The confidence ratings 

collected from items 2, 3, and 4 were averaged into a single pre-project 2 confidence 

rating and entered into a spreadsheet.   
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Project 2 post-project questionnaire.  The students completed the Project 2 

post-project questionnaire during class the day after the video produced for Project 2 was 

due.  The link to the Google form used to create the Project 2 post-project questionnaire 

was accessible to the students through their school sponsored Google Classroom site.  

The confidence ratings collected from items 1, 2, and 3 were averaged into a single post-

project 2 confidence score and entered into a spreadsheet along with the data collected 

from items 4 through 20.       

Project 2 checklist.  The tenth grade Theology teachers used the Project 2 

checklist they designed to assess the videos and assign a grade.  After making a copy of 

the checklists, I used the data provided to calculate a percentage score for quality of 

product and quality of content based on points earned.  For purposes of the research, I 

totaled the points for quality of script (30 possible points), script organization and 

language (15 possible points), selection of images to support topic (15 possible points), 

grammar, spelling, and mechanics in the script (15 possible points) and divided by 75 

(the maximum number of points) to produce a quality of content score as a percent of 

possible points.  I totaled the points earned for quality of webcam recording (5 possible 

points), quality of narration (5 possible points), alignment of images to duration of 

narration (5 possible points), credits (5 possible points), and proper video format (5 

possible points) and divided by 25 (the maximum number of points) to produce a quality 

of product score as a percent of possible points.  The percentage scores for quality of 

product and quality of content were entered in a spreadsheet.   
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Project 3 pre-project questionnaire.  The third pre-project questionnaire was 

administered by the English 10 teachers immediately after introducing the third project to 

capture their perceived confidence level in being able to complete the project before they 

began work on the project.  The link to the Google form used to create the pre-project 

questionnaire was distributed to the students through their school sponsored Google 

Classroom site.  The confidence ratings collected from items 2, 3, and 4 were averaged 

into a single pre-project 3 confidence rating and entered in a spreadsheet.   

Project 3 post-project questionnaire.  The students completed the Project 3 

post-project questionnaire during class the day after the projects were due.  The link to 

the Google form used to create the Project 3 post-project questionnaire was distributed to 

the students through their school sponsored Google Classroom site.  The confidence 

ratings collected from items 1, 2, and 3 were averaged into a single post-project 3 

confidence score and entered into a spreadsheet along with the data collected from items 

4 through 20.       

 Project 3 checklist.  The English 10 teachers used the Project 3 checklist to 

assess the videos and assign a grade.  After making a copy of the checklists, I used the 

data provided to calculate a percentage score for quality of product and quality of content 

based on points earned.  For purposes of the research, the points earned for relationship 

of the images selected to the information being spoken (5 possible points), narration is on 

topic and demonstrates a clear creativity and understanding of the chosen character (15 

possible points), and song is well-matched with the tone/subject of the video (5 possible 

points) were totaled and divided by 25 (the maximum amount of points) to produce a 
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quality of content score as a percent of possible points.  The points earned for the images 

being displayed on the screen long enough for the viewer to see them completely (5 

possible points), the narration being clear and easy to understand (5 possible points), the 

song being played in the background throughout the entire video (3 possible points), the 

song’s content not distracting from the narration (2 possible points), and the works cited 

being properly formatted (10 possible points) were totaled and divided by 25 (the 

maximum number of points) to produce a quality of product score as a percent of 

possible points.  The percentage scores for quality of product and quality of content were 

entered in a spreadsheet. 

Web page counter.  A counter was added to the page on the high school’s 

website hosting the WBTR.  The number of visits recorded on the web page counter was 

recorded in a spreadsheet at the start and end of each day while students were working on 

the projects to monitor how often the page was visited both during school hours and after 

school hours.  The number of visits during school hours was calculated by subtracting the 

total number of visits on the web page counter recorded at the end of the school day from 

the total number of visits on the web page counter recorded at the beginning of the day.  

The total number of visits after school hours was calculated by subtracting the number of 

visits on the web page counter recorded at the beginning of the next day from the total 

number of visits recorded on the web page counter at the end of the previous school day.    

Student interviews.  Nine student interviews were conducted at three different 

intervals - after students completed the post-project questionnaire for Project 1, after 

students completed the post-project questionnaire for Project 2, and after the students 
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completed the post-project questionnaire for Project 3.  The nine students at each interval 

included three students who identified using the WBTR the most frequently, three 

students who reported not using the WBTR, and three students who reported the largest 

change in confidence.  Selection of the nine participants at each interval followed 

systematic processes of sorting a spreadsheet with fields containing students’ email 

address, self-reported number of times the WBTR was accessed, and the difference 

between the pre-project self-assessed confidence level and the post-project self-assessed 

confidence level.  To identify three students at each interval who identified using the 

WBTR most frequently and three students at each interval who reported not using the 

WBTR, the spreadsheet was sorted by the self-reported number of times the WBTR was 

used.  The first three students in the sorted list with the highest self-reported number of 

times and the first three students in the sorted list who reported not using the WBTR were 

selected as interview participants.  The spreadsheet was sorted a second time by the field 

containing the difference between the pre-project self-assessed confidence level and the 

post-project self-assessed confidence level to identify three students at each interval who 

had the largest change in their self-assessed confidence level.  The first three students at 

each interval in the sorted list with the largest change in self-assessed confidence level 

were selected as interview participants.  If a student selected as an interview participant 

during one cycle had been interviewed in a previous cycle, the interview participant was 

replaced with the next student in the sorted list.  The twenty seven students were 

interviewed for approximately 5 to 10 minutes at the conclusion of Project 1, Project 2, 

and Project 3 during their home-room period - nine students after completing Project 1, 
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nine students after completing Project 2, and nine students after completing Project 3.  

Data collected from three of the students interviewed were not used for the study because 

the students did not submit all three projects.   

Timeline.  Table 1 provides a visual representation of the research study timeline. 

 

 

 

Table 1 

 

Proposed Research Study Timeline 

Proposed Activity Month/Year 

HSRB approval July 2015 

Principal  and vice-principal consent August 2015 

Parent assent and student consent August 2015 

Project 1 pre-project questionnaire September 2015 

Project 1 post-project questionnaire September 2015 

Student interviews October 2015 

Project 2 pre-project questionnaire November 2016 

Project 2 post-project questionnaire November 2016 

Student interviews December 2016 

Project 3 pre-project questionnaire February 2016 

Project 3 post-project questionnaire March 2016 

Student interviews March 2016 
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Data Analysis 

This study used both quantitative and qualitative analysis.  The data from the 

spreadsheets were imported to the SPSS software where descriptive statistics and 

multiple regression analyses were performed.  Table 2 aligns the research questions with 

the data collection instruments and the types of analyses (quantitative and qualitative) 

used to address the questions or measure. 

 

 

Table 2 

 

Instruments and Statistical Analysis Used to Answer Research Question 

Question Instrument Statistical Analysis 

1. What use did students make of the 

WBTR? 

Post-project 

questionnaires & 

web page counter 

Descriptive  

2. What components provided in the 

WBTR did students identify using or 

not using? 

Post-project 

questionnaires 

Descriptive 

3. Were there changes in the number of 

times and amount of time using the 

WBTR over repeated projects?   

 

Post-project 

questionnaires 

Descriptive 
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4. Were there changes in students’ pre-

confidence confidence and post-

confidence levels over repeated 

projects? 

Pre-project 

questionnaires & 

post-project 

questionnaires 

Descriptive 

5. Were there changes in the quality of 

the content and the quality of the 

product over repeated projects? 

Checklists Descriptive  

6. For each of the three projects, was 

there a relationship between students’ 

self-reported number of times and self-

reported amount of time using the 

WBTR and students’ course level, pre-

project confidence level, post-project 

confidence level, quality of content, 

and quality of the product? 

Pre-project 

questionnaires 

Post-project 

questionnaires 

Checklists 

Regression 

7. What were students' reflections about 

the WBTR? 

Participant 

interviews 

Post-project 

questionnaires 

Qualitative methods: 

Descriptive coding  

to reveal themes 
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Research question 1.  Research question 1 was designed to examine what use the 

students made of the WBTR.  In order to answer the question, students responded to 

items on the post-project questionnaires asking them to self-report the number of times, 

the amount of time, and the point-in-time they used the WBTR during each of the three 

projects.  The number of hits on the index page collected from web page counter 

provided data on the time of day students used the WBTR.  Frequency counts were used 

to examine the self-reported number of times, self-reported amount of time, and points in 

time students used the WBTR.  Frequency counts were also used to examine the time-of-

day students used the WBTR based on the counter associated with the WBTR pages.  

Table 3 summarizes the tests and the variables used to analyze question 1. 

 

 

Table 3 

 

Test and Variable Used to Analyze Question 1 

Variable Collection Instrument Test 

Self-reported # of times 

Project 1 

Post-project 1 

questionnaire 

Descriptive (frequency) 

Self-reported # of times 

Project 2 

Post-project 2 

questionnaire 

Descriptive (frequency) 

Self-reported # of times 

Project 3 

Post-project 3 

questionnaire 

Descriptive (frequency) 
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Self-reported amount of 

time Project 1 

Post-project 1 

questionnaire 

Descriptive (frequency) 

Self-reported amount of 

time Project 2 

Post-project 2 

questionnaire 

Descriptive (frequency) 

Self-reported amount of 

time Project 3 

Post-project 3 

questionnaire 

Descriptive (frequency) 

Points-in-time Project 1 Post-project 1 

questionnaire 

Descriptive (frequency) 

Points-in-time Project 2 Post-project 2 

questionnaire 

Descriptive (frequency) 

Points-in-time Project 3 Post-project 3 

questionnaire 

Descriptive (frequency) 

Time-of-day Web-page counter Descriptive (frequency) 

 

 

 

Research question 2.  Research question 2 was designed to examine students’ 

self-reported use of the various components provided on the WBTR.  In order to answer 

the question, students responded to the items on post-project questionnaires asking them 

to indicate which of the resources provided were accessed.  Descriptive statistics 

including frequency were used to examine the use of various resources over repeated 

projects.  Table 4 below summarizes the tests and the variables used to analyze question 

2. 
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Table 4 

Test and Variable used to Analyze Question 2 

Variable  

 

Collection Instrument Test 

Create a file folder on Google Drive Post-project questionnaires Descriptive 

(frequency)  

 

Cite sources using MLA format Post-project questionnaires Descriptive 

(frequency) 

 

Save a PowerPoint slide as an 

image 

Post-project questionnaires Descriptive 

(frequency)  

 

Import Images  Post-project questionnaires Descriptive 

(frequency)  

 

Create narration  Post-project questionnaires Descriptive 

(frequency)  

 

Record video with a webcam  Post-project questionnaires Descriptive 

(frequency)  

 

Add transitions  Post-project questionnaires Descriptive 

(frequency)  

 

Create captions  Post-project questionnaires Descriptive 

(frequency)  

 

Add music  Post-project questionnaires Descriptive 

(frequency)  

 

Adjust the timing  Post-project questionnaires Descriptive 

(frequency)  

 

Export a Movie Maker project file Post-project questionnaires Descriptive 

(frequency)  
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Submit a video through Google 

Classroom 

Post-project questionnaires Descriptive 

(frequency)  

 

 

 

 

 Research question 3.  Research question 3 was designed to examine if there were 

changes in the self-reported number of times and self-reported amount of time using the 

WBTR over repeated projects.  In order to answer the question, students responded to the 

items on the post-project questionnaire asking them to self-report the number of times 

and amount of time they used the WBTR for each project.  Table 5 summarizes the tests 

and variables used to analyze question 3. 

 

 

Table 5 

 

Test and Variable Used to Analyze Question 3 

Variable Collection Instrument Test 

Self-reported # of times 

Project 1 

Post-project 1 questionnaire Descriptive 

(frequency) 

Self-reported # of times 

Project 2 

Post-project 2 questionnaire Descriptive 

(frequency) 

Self-reported # of times 

Project 3 

Post-project 3 questionnaire Descriptive 

(frequency) 

Self-reported amount of time 

Project 1 

Post-project 1 questionnaire Descriptive 

(frequency) 
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Self-reported amount of time 

Project 2 

Post-project 2 questionnaire Descriptive 

(frequency) 

Self-reported amount of time 

Project 3 

Post-project 3 questionnaire Descriptive 

(frequency) 

 

 

 

Research question 4.  Research question 4 was designed to examine if there were 

any changes in the self-assessed pre-project confidence level and self-assessed post-

project confidence level over repeated projects.  In order to answer the question, students 

responded to the items on the pre-project questionnaire asking them to self-assess their 

pre-project confidence and the post-project questionnaire asking them to self-assess their 

post-project confidence.  Table 6 summarizes the tests and variables used to analyze 

question 4. 

 

 

Table 6 

 

Test and Variable Used to Analyze Question 4 

Variable Collection Instrument Test 

Self-assessed pre-project 

confidence  Project 1 

Pre-project 1 questionnaire Descriptive  

Self-assessed post-project 

confidence Project 1 

Post-project 1 questionnaire Descriptive  
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Self-assessed pre-project 

confidence Project 2 

Pre-project 2 questionnaire Descriptive  

Self-assessed post-project 

confidence Project 2 

Post-project 2 questionnaire Descriptive  

Self-assessed pre-project 

confidence Project 3 

Pre-project 3 questionnaire Descriptive  

Self-assessed post-project 

confidence Project 3 

Post-project 3 questionnaire Descriptive  

 

 

 

To gain an understanding of factors students considered in self-assessing their 

confidence, students responded to items on the pre-project questionnaires and post-

project questionnaires asking them to name any factors they considered in making the 

determination.  The data collected on factors considered in self-assessing their confidence 

were analyzed by following a systematic process of coding the responses to represent 

themes and summarizing the themes in a spreadsheet. 

Research question 5.  Research question 5 was designed to identify any changes 

in the quality of the content and quality of the product over repeated projects.  In order to 

answer the question, data were collected from the project checklists used to assess the 

videos.  Table 7 summarizes the tests and variables used to analyze question 5. 
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Table 7 

Test and Variable Used to Analyze Question 5 

Variable Collection Instrument Test 

Quality of content Project 1 Project 1 checklist Descriptive  

Quality of product Project 1 Project 1 checklist Descriptive  

Quality of content Project 2 Project 2 checklist Descriptive  

Quality of product Project 2 Project 2 checklist Descriptive  

Quality of content Project 3 Project 3 checklist Descriptive  

Quality of product Project 3 Project 3 checklist Descriptive  

 

 

 

Research question 6.  Research question 6 was designed to examine the 

relationship between students’ self-reported number of times and self-reported amount of 

time using the WBTR and students’ course level, self-assessed pre-project confidence 

level, self-assessed post-confidence level, quality of content, and quality of the product 

for each project.  In order to answer the research question, students responded to the 

items on the pre-project questionnaire asking them to self-assess their confidence levels 

in being able to being able to convey their knowledge of the topic by producing a video, 

manage all components of the project, and learn and perform the technology skills 

required to complete the project prior to the start of the project.  Students responded to 

items on the post-project questionnaires asking them to self-assess their confidence levels 

in being able to being able to convey their knowledge of the topic by producing a video, 
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manage all components of the project, and learn and perform the technology skills 

required to complete the project without assistance at the conclusion of the project.  They 

also responded to items on the post-project questionnaire where they self-reported the 

number of times they used the WBTR and the amount of times they used the WBTR in 

producing the video for each project.   

Data on the quality of the product and quality of the content of the video were 

collected from the spreadsheets used to enter the percentage scores for quality of product 

and quality of content.  Three multiple regression tests were performed to determine if 

there was a relationship between students’ self-reported number of times using the 

WBTR and students’ course level, self-assessed pre-project confidence level, self-

assessed post-project confidence-level, quality of content, and quality of the product and 

three multiple regressions to determine if there is a relationship between students’ self-

reported amount of time using the WBTR and students’ course level, self-assessed pre-

project confidence level, self-assessed post-project confidence-level, quality of content, 

and quality of the product.   Table 8 summarizes the six multiple regression tests and 

variables used to analyze question 6. 
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Table 8 

Summary of Multiple Regression Tests Used to Analyze Question 6 

Dependent 

Variable 

Y 

Indep  

Variable 1 

X1 

Indep 

Variable 2 

X2 

Indep 

Variable 3 

X3 

Indep 

Variable 4 

X4 

Indep 

Variable 5 

X4 

Project 1 self-

reported number 

of times 

Course 

level 

Project 1 

pre-

confidence 

Project 1 

post-

confidence 

Project 1 

quality of 

product 

Project 1 

quality of 

content 

Project 1self-

reported amount 

of times 

Course 

level 

Project 1 

pre- 

confidence 

Project 1 

post-

confidence 

Project 1 

quality of 

product 

Project 1 

quality of 

content 

Project 2 self-

reported number 

of times 

Course 

level 

Project 2 

pre-

confidence 

Project 2 

post-

confidence 

Project 2 

quality of 

product 

Project 2 

quality of 

content 

Project 2 self-

reported amount 

of time 

Course 

level 

Project 2 

pre-

confidence 

Project 2 

post-

confidence 

Project 2 

quality of 

product 

Project 2 

quality of 

content 

Project 3 self-

reported number 

of times 

Course 

level 

Project 3 

pre-

confidence 

Project 3 

post-

confidence 

Project 3 

quality of 

product 

Project 3 

quality of 

content 
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Project 3 self-

reported amount 

of time 

Course 

level 

Project 3 

pre-

confidence 

Project 3 

post-

confidence 

Project 3 

quality of 

product 

Project 3 

quality of 

content 

 

 

 

Research question 7.  Research question 7 was designed to examine students’ 

reflections about the WBTR.  In order to answer question 7, the data collected from the 

interviews were analyzed by following a systematic process of listening to the audio 

recording, transcribing the recording into a spreadsheet by categories or topics (McMillan 

& Schumacher, 2001) derived from the scripted items, highlighting key themes from the 

answers to the scripted questions, coding the responses by themes or substantive 

categories (Maxwell, 2013), and summarizing the coded themes in a second spreadsheet 

to provide insight into the participants’ concepts and beliefs as to what is going on.  

After transcribing the first interview for each of the projects using Microsoft 

Excel, I identified and highlighted key phrases for the answers to each question. 

Identifying key phrases allowed me to see the participants’ reflections more clearly. This 

process was repeated for the eight remaining participants interviewed after each project 

was completed.  The key phrases for items concerning occasions used, frustration points, 

overall usefulness, confidence change explanation, additional resources, reason not used, 

and confusion on the survey were consolidated into separate sheets in a summary 

spreadsheet using descriptive codes (Saldana, 2009).  Check-coding (Miles & Huberman, 

1994) was performed by the co-designer of the WBTR.  Each sheet in the summary 
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spreadsheet was sorted by the descriptive codes to identify the frequency of reoccurring 

themes.    

Limitations and Validity Issues 

A potential researcher bias (Creswell, 2013) was my enthusiasm for project-based 

learning using technology.  I was also familiar with the project and had assisted 

classroom teachers in implementing projects that required students to produce a video as 

the end product prior to this research study.  To avoid this researcher bias, I refrained 

from assisting any of the students with the projects during the research.   

 The repeated pre-tests and repeated post-tests provided control over possible 

threats to internal validity.  Students who did not participate in all pre-tests, post-tests, or 

did not submit all three videos were eliminated from the study.  The use of checklists to 

assess the videos eliminated some of the subjectivity in measuring student quality of 

content and product.  Validity in measuring quality of content and quality of product was 

also increased because all classroom teachers used the Project 1 checklists to assess the 

first video, the Project 2 checklist to assess the second video, and the Project 3 checklist 

to assess the third video. 

This study was limited as data related to student confidence were based on self-

assessment.  To gain a richer understanding (Creswell, 2013) of students’ self-assessment 

of confidence, I included an open response item to tease out information on the criteria 

students used in self-assessing their confidence.   

Triangulation of data (Creswell, 2013) was employed to provide validity to the 

students’ reported use of the WBTR.  The web page counter, however, could not indicate 
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whether use during the school day occurred in the class room or during a study hall.  

Access to the WBTR was not password protected thus recorded use by an individual 

student was not possible.  Adding additional steps to seek assistance from the WBTR 

might have deterred some students from using the resource.  All 10th grade students who 

produced videos were given the opportunity to participate in the study to increase the 

validity of the web page counter.  
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Chapter Four 

This chapter describes the results for this research study.   

Results 

 Research question 1.  The first question of the study asked: “What use did 

students make of the WBTR.”   In order to answer that question, I examined the results of 

the data provided by the web page counter, the number of times students reported using 

the WBTR to complete each project, the amount of times students reported using the 

WBTR to complete each project, and the points in time students reported using the 

WBTR to complete each project.  Students chose to use the resources provided in WBTR 

over the repeated projects for various numbers of time, various amounts of time, and at 

different points in time.  

 Number of times.  Both the web page counter and student self-reported number of 

times indicate the WBTR was used in completing Project 1, Project 2, and Project 3.  The 

web page counter indicated that over the duration of time students completed Project 1, 

191 visits were made to the WBTR; 118 visits during the school day and 73 visits after 

the school day.  The number of visits recorded on the web page counter during this time 

period does not fall within the range of the number of students who reported using the 

WBTR in completing Project 1 (237 - 322) so there is evidence to suggest the self-

reported number of times for Project 1 is overstated.  The web page counter indicated that 
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over the duration of time students completed Project 2, 129 visits were made to the 

WBTR; 51 visits during the school day and 78 visits after the school day.  The number of 

visits recorded on the web page counter during this time period does not fall within the 

range of the number of students who reported using the WBTR for Project 2 (135 – 190) 

so there is evidence to suggest the self-reported number of times for Project 2 is 

overstated.  The number of visits recorded on the web page counter indicated that over 

the duration of time students completed Project 3, 119 visits were made to the WBTR; 50 

visits during the school day and 69 visits after the school day.  The number of visits 

recorded on the web page counter during this time period falls within the range of the 

number of times students reported using the WBTR for Project 3 (102 - 140) so there is 

evidence to suggest the self-reported number of times for Project 3 is not over stated.   

Table 9 summarizes the results of the number of visits recorded by the web page counter 

over the repeated projects and Table 10 provides a summary of the number of times 

students reported using the WBTR over the repeated projects.   

 

 

Table 9 

 

Summary of Visits Recorded by Web Page Counter 

Day Project 1 

During  

Project 1 

After  

Project 2 

During  

Project 2 

After  

Project 3 

During  

Project 3 

After  

Day 1 80 4 1 0 1 1 

Day 2 9 25 4 2 1 3 
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Day 3 5 6 14 3 2 2 

Day 4 6 22 4 2 3 2 

Day 5 12 9 4 2 3 6 

Day 6 6 7 2 3 2 8 

Day 7 0 0 0 4 1 6 

Day 8 0 0 1 3 3 1 

Day 9 0 0 1 7 1 2 

Day 10 0 0 2 18 1 11 

Day 11 0 0 5 8 3 5 

Day 12 0 0 6 2 2 5 

Day 13 0 0 1 14 3 1 

Day 14 0 0 2 9 5 1 

Day 15 0 0 1 1 1 4 

Day 16 0 0 3 0 7 1 

Day 17 0 0 0 0 3 2 

Day 18 0 0 0 0 2 1 

Day 19 0 0 0 0 4 2 

Day 20 0 0 0 0 1 5 

Day 21 0 0 0 0 1 0 

Total 118 73 51 78 50 69 
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Table 10 

Number of Times Students Reported Using WBTR Over Repeated Projects 

Number of 

Times 

Frequency 

Project 1 

Percent 

Project 1 

Frequency 

Project 2 

Percent 

Project 2 

Frequency 

Project 3 

Percent 

Project 3 

0 times 62 42.2%  92 62.6% 108 73.5% 

1-2 times 36  24.5%  31 21.1% 17 11.6% 

3-4 times 27  18.4%  14 9.5% 14 9.5% 

5-6 times 17  11.6%  6 4.1% 5 3.4% 

7-8 times 5  3.4%  2 1.4% 0 0.0% 

9-10 times 0  0.0%  2 1.4% 2 1.4% 

> 10 times 0 0.0% 0 0.0% 1 .7% 

 

 

 

Amount of time.  The self-reported amount of time also indicates students used 

the WBTR and students relied less on using the components over repeated projects.  The 

number of students spending time at all time-intervals (1 – 15, 16 – 30, 31 – 45, 46 – 60, 

and 60 or more) decreased from Project 1 to Project 3.  The only exception was an 

increase in use at the 31 – 45 minute interval for Project 2.  Table 11 provides a summary 

of the amount of time the students reported using the WBTR over the repeated projects.   
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Table 11 

Amount of Time Students Reported Using WBTR Over Repeated Projects 

Amount of Time 

Frequency 

Project 1 

Percent 

Project 1 

Frequency 

Project 2 

Percent 

Project 2 

Frequency 

Project 3 

Percent 

Project 3 

0 minutes 64  43.5%  86 58.5% 100 68.0% 

1-15 minutes 39  26.5%  29 19.7% 23 15.6% 

16-30 minutes 18  12.2%  4 2.7% 2 1.4% 

31-45 minutes 11  7.5%  15 10.2% 8 5.4% 

46-60 minutes 5  3.4%  3 2.0% 8 5.4% 

> 60 minutes 10  6.8%  10 6.8% 6 4.1% 

 

 

 

 Point in time. A larger percentage of students reported using the WBTR at the 

beginning of the project (20.4%) or during the entire time they completed Project 1 

(17.7%) possibly suggesting students used the WBTR to familiarize themselves with the 

tasks before they attempted the process.  One student interviewed described how she used 

the WBTR in completing the first project, 

I didn’t know how to work on this project so I followed the rubric and used the 

website.  The rubric said include a title slide, so I looked how to do that.  When it 

said not to go over five minutes, I looked how to time the music and the slides. 

In completing Project 2, a larger percentage of students reported using the WBTR in the 

middle of the project (16%) or a few days before the project was due (13.6%).  There was 
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a decrease in the percentage of students who reported using the WBTR a few days before 

Project 3 was due.  This may suggest some students were using the WBTR during the 

second and third projects to confirm how to perform a task they had not mastered as 

suggested by a student interviewed following Project 3.  

One of my weaknesses is MLA citing.  I need to remember where I need colons, 

what goes first, the date, date accessed, everything like that.  Since bibliographies 

in high school are such a big part of the grade, it's an easy gimme point, so I 

always go to the website for every movie project I have to do to format in MLA.   

Table 12 provides a summary of the points in time the students reported using the WBTR 

over repeated projects.   

 

 

Table 12 

 

Points in Time Students Reported Using WBTR Over Repeated Projects 

Point in Time 

Frequency 

Project 1 

Percent 

Project 1 

Frequency 

Project 2 

Percent 

Project 2 

Frequency 

Project 3 

Percent 

Project 3 

Did not use  65  44.2%  93 63.3% 104 70.7% 

Near due date 9  6.1%  20 13.6% 7 4.8% 

Beginning  30  20.4%  12 8.2% 12 8.2% 

Middle  17  11.6%  16 10.9% 13 8.8% 

Entire time 26  17.7%  6 4.1% 11 7.5% 
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Validity check.  An internal validity check comparing the total number of students 

reporting they did not use the WBTR for any number of times to the total number of 

students reporting they did not use the WBTR for any amount of time and the total 

number of students reporting that they did not use the WBTR at any point in time 

suggests there is some consistency in the number of students reporting they did not use 

the WBTR.  For Project 1 the total number of non-users in each category differed by 3 

non-users (number of times = 62, amount of time = 64, and point in time = 65).  For 

Project 2 the total number of non-users in each category differed by 7 non-users (number 

of times = 92, amount of time = 86, and point in time = 93).  For Project 3 the total 

number of non-users in each category differed by 8 non-users (number of times = 108, 

amount of time = 100, and point in time = 104).   

Research question 2.  The second question in the research study asked:  “What 

components provided in the WBTR did students identify using or not using.”  In order to 

answer that question, I examined the frequency counts of the individual components 

students reported using to complete Project 1, Project 2, and Project 3.    

A comparison of the number of students who reported using the WBTR to the 

individual components on the WBTR students identified as using suggests the data 

collected on individual components students identified as using might be invalid.  Eighty 

five students reported using the WBTR in completing Project 1, but more than 85 

students reported using the components for Google Drive, citing sources, importing 

images, creating a title slide, adding music, adjusting the timing, saving the project file, 

exporting the project file, and uploading the video.  In completing Project 2, 55 students 
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reported using the WBTR, but more than 55 students reported using the components for 

Google Drive, citing sources, importing images, adding narration, using the webcam, 

creating a title slide, adjusting the timing, saving the project file, and exporting the 

project file.  In completing Project 3, only 39 students reported using the WBTR, but 

more than 39 students reported using all of the components with the exception of the 

webcam component.  Interviews with students suggested some students who reported 

they did not use the WBTR but also reported they used some of the components did so 

because their classroom teacher had projected the components during a class period 

designated for work on the project. 

Examining only the components used by students who reported using the WBTR 

provided a clearer picture of the individual components used.  Student reported use of 

components for Google Drive, citing sources, adding a title slide, creating captions, 

adjusting timing, saving a project file, exporting a project file, and updating a video 

provided on the WBTR declined over repeated projects.  Student reported use of 

components for narration, webcam, and music however, fluctuated over repeated 

projects.  This might be a reflection of the requirements of the individual projects.  

Project 1 did not require the students to include narration or a segment produced with a 

webcam.  Project 2 did not require students to add music.  Table 13 provides a summary 

of components used by the students who reported using the WBTR.   
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Table 13 

Components Used By Students Who Reported Using WBTR 

Resource 

Project 1 

Frequency 

Project 1 

Percent 

Project 2 

Frequency 

Project 2 

Percent 

Project 3 

Frequency 

Project 3 

Percent 

Google Drive 59 69.4% 39 72.2% 30 76.9% 

Cite Sources 77 90.6% 42 77.8% 36 92.3% 

PP Slides 26 30.6% 24 44.4% 21 53.8% 

Import 

Images 

72 84.7% 40 74.1% 34 87.2% 

Narration 22 25.9% 42 77.8% 34 87.2% 

Webcam 5 5.9% 37 68.5% 22 56.4% 

Title slide 68 80.0% 32 59.3% 34 87.2% 

Create 

captions 

53 62.4% 21 38.9% 26 66.7% 

Add music 77 90.6% 11 20.4% 36 92.3% 

Adjust timing 75 88.2% 42 77.8% 36 92.3% 

Save project 

file 

71 83.5% 42 77.8% 37 94.9% 

Export file 60 70.6% 39 72.2% 35 89.7% 

Upload video 59 69.4% 41 75.9% 38 97.4% 

 



  

91 
 

Research question 3.  The third question in the research study asked: “Were 

there changes in the number of times and amount of time using the WBTR over repeated 

projects.”  In order to answer that question, I examined the results of the data provided by 

student responses to the number of times and the amount to times they used the WBTR in 

completing Project 1, Project 2, and Project 3.  The data suggests there were differences 

by course level in use of the WBTR over repeated projects in the number of times 

students used the WBTR and the amount of time students used the WBTR.   

Changes in number of times.  The course level with the highest percentage of 

students using the WBTR for each project was inconsistent.  A larger percentage of 

college prep students used the WBTR in completing Project 1; 52% at the honors level, 

67% at the college prep level, and 58% at the general level.  A larger percentage of 

general students used the WBTR in completing Project 2; 29% at the honors level, 47% 

at the college prep level, and 58% at the general level.  A larger percentage of college 

prep students used the WBTR in completing Project 3; 17% at the honors level, 41% at 

the college prep level, and 33% at the general level.  Table 14 represents the percentage 

of students using the WBTR across all course levels over the repeated projects.  Table 15 

summarizes the percentage of the number of times students at each course level used the 

WBTR by increments over repeated projects. 
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Table 14. 

Percentage of Students Using WBTR Over Repeated Projects Across Grade Levels 

 

Course Level Project 1 Project 2 Project 3 

Honors 52% 29% 17% 

College Prep 67% 47% 41% 

General 58% 58% 33% 

 

 

 

Table 15 

Percentage of Number of Times Students at Each Course Level Used WBTR Over 

Repeated Projects by Increments 

 

 Honors College Prep General 

 Number of Times P1 P2 P3 P1 P2 P3 P1 P2 P3 

 0 48% 71% 83% 33% 53% 59% 42% 42% 67% 

 1-2 27% 21% 7% 22% 18% 6% 17% 33% 25% 

 3-4 17% 2% 8% 2% 20% 0% 8% 17% 0% 

 5-6 6% 6% 2% 4% 0% 2% 17% 8% 8% 

 7-8 1% 0% 0% 0% 4% 0% 2% 0% 0% 

 9-10 0% 0% 0% 0% 10% 0% 0% 0% 0% 

More than 10 0% 0% 0% 0% 0% 0% 0% 0% 0% 

 

The number of times students used the WBTR decreased across all course levels 

over repeated projects, but the point in time the decrease occurred varied across course 
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levels.  At the honors and college prep levels the largest decrease in the number of times 

the WBTR was used occurred between Project 1 and Project 2.  At the general level the 

largest decrease in the number of times the WBTR was used occurred between Project 2 

and Project 3.  Figure 5 represents the percentage number of times students used the 

WBTR at the honors level, Figure 6 represents the percentage number of times students 

used the WBTR at the college prep level, and Figure 7 represents the percentage of 

number of times students used the WBTR at the general level.   

 

 

 

Figure 5. Percentage of honors students using WBTR.  This figure illustrates the 

percentage of the number of students at the honors level who used the WBTR over 

repeated projects at various numbers of times. 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

0 1-2 3-4 5-6 7-8 9-10 More

than 10

Percentage of Number of Times for Honors Students

Project 1

 Project 2

Project 3



  

94 
 

 

Figure 6. Percentage of college prep students using WBTR.  This figure represents the 

percentage of number of times students at the college prep level used the WBTR over 

repeated projects at various numbers of times. 
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Figure 7. Percentage of general students using WBTR.  This figure illustrates the 

percentage of the number of students at the general level who used the WBTR over 

repeated projects at various numbers of times. 

 

 

 

Changes in amount of time.  The changes in the intervals of the amount of time 

students reported using the WBTR over repeated projects also varied across course 

levels.  Table 16 summarizes the amount of time students at each course level used the 

WBTR per project.  

  

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

0 1-2 3-4 5-6 7-8 9-10 More

than 10

Percentage of Number of Times for General Students

Project 1

 Project 2

Project 3



  

96 
 

Table 16 

Percentage of Amount of Time Students at Each Course Level Used WBTR Per Project 

 

 Honors College Prep General 

Amount of Time P1 P2 P3 P1 P2 P3 P1 P2 P3 

0 minutes 49% 69% 80% 35% 49% 57% 33% 25% 25% 

1-15 minutes 29% 20% 14% 27% 20% 16% 8% 17% 25% 

16-30 minutes 8% 1% 1% 18% 2% 2% 17% 17% 0% 

31-45 minutes 7% 5% 0% 8% 18% 10% 8% 17% 25% 

46-60 minutes 1% 2% 2% 6% 0% 10% 8% 8% 8% 

60 minutes or more 6% 3% 2% 6% 10% 4% 2% 17% 17% 

 

 

 

The percentage of students at the honors level using the WBTR for 1 – 15 

minutes, 16 – 30 minutes, 31 – 45 minutes, and over 60 minute increments decreased 

over repeated projects.  Figure 8 represents the percentage amount of time at each time 

interval for honors students over repeated projects. 
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Figure 8. Percentage of time honors students.  This figure illustrates the percentage 

amount of time students at the honors level used the WBTR over repeated projects. 
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Figure 9. Percentage of time college prep students.  This figure illustrates the percentage 

amount of time students at the college prep level used the WBTR over repeated projects. 
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no amount of time.  Figure 10 represents the percentage amount of time students at the 

general level reported using the WBTR over repeated projects.   

 

 

 

Figure 10. Percentage of time general students.  This figure illustrates the percentage 

amount of time students at the general level used the WBTR over repeated projects.   
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and failures (Lodewyk & Winne, 2005; Schunk, 1989; Winne & Hadwin, 1998) were 

determining factors.  Table 17 summarizes the factors students identified at each point in 

time they self-assessed their confidence. 

 

 

Table 17 

Factors Used in Self-assessing Confidence 

Factor Pre 

Project 1 

Post 

Project 1 

Pre 

Project 2 

Post 

Project 2 

Pre 

Project 3 

Post 

Project 3 

Degree of effort 19 31 16 30 11 21 

Difficulty of task 22 21 7 17 3 21 

Help available 6 6 1 8 2 2 

Past successes or 

Failures 

47 30 44 35 44 43 

Perceived ability 43 39 23 35 28 23 

 

 

 

The mean levels of confidence increased from the point in time students self-

assessed their confidence at the beginning of Project 1 to the point in time students self-

assessed their confidence after completing Project 3 across all course levels, but the 

increases and decreases in confidence at each course level occurred at different points in 

time.  Table 18 summarizes the means and standard deviations for the student’s self-

assessed levels of confidence over the repeated projects. 
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Table 18 

Means and Standard Deviations for Student’s Self-Assessed Levels of Confidence Over 

Repeated Projects 

 

 Project 1 Confidence Project 2 Confidence Project 3 Confidence 

 Pre Post Pre Post Pre Post 

Honors 

N 86 86 86 86 86 86 

M 2.82 2.85 2.77 3.05 3.00 3.22 

SD .691  .803 .767 .805 .866 .900 

College Prep 

N 49 49 49 49 49 49 

M 2.81 2.91 2.76 3.01 2.86 3.10 

SD .645 .763 .784 .810 .767 .756 

General 

N 12 12 12 12 12 12 

M 2.89 2.83 2.58 2.97 3.00 3.47 

SD .499 .522 .996 .594 .681 .460 

 

 For students at the general level, the largest increase in confidence occurred 

between the point in time students self-assessed their confidence at the beginning of 

Project 3 (M = 3.00, SD = .681) and the point in time students self-assessed their 
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confidence after completing Project 3 (M = 3.47, SD = .460).  The largest decrease in 

confidence for students at the general level occurred between the point in time the 

students self-assessed their confidence at the completion of Project 1 (M = 2.83, SD = 

.522) and the point in time students self-assessed their confidence prior to starting Project 

2 (M = 2.58, SD = .996).   

For students at the college prep level, the mean level of confidence increased the 

most between the points in time the students self-assessed their confidence prior to the 

start of each project and the points in time the students self-assessed their confidence at 

the conclusion of each project, with the largest increase occurring at the completion of 

Project 2.  The confidence level for students at the college prep level decreased between 

the points in time students self-assessed their confidence at the conclusion of each project 

and the points in time students self-assessed their confidence at the beginning of each 

subsequent project.   

The changes in the mean level of confidence for students at the honors level 

followed a pattern similar to the pattern of changes for students at the college prep level.  

The mean level of confidence increased between the points in time the students self-

assessed their confidence prior to the start of each project and the points in time the 

students self-assessed their confidence at the conclusion of each project, but decreased 

between the points in time students self-assessed their confidence after completing each 

project and the points in time the students self-assessed their confidence prior to the start 

of each subsequent project.  Figure 11 represents the changes in confidence levels across 

repeated projects at each course level. 
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Figure 11. Changes in confidence.  This figure illustrates the changes in self-assessed 

confidence over repeated projects. 
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 Project 1 Quality of 

Content 

Project 2 Quality of 

Content 

Project 3 Quality of 

Content 

Honors 

N 86 86 86 

M 93.70 91.78 98.47 

SD 10.65 7.31 6.78 

College Prep 

N 49 49 49 

M 81.43 83.43 87.84 

SD 18.67 13.03 17.91 

General 

N 12 12 12 

M 76.42 85.00 77.67 

SD 17.85 15.02 24.27 
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Table 20 

Means and Standard Deviations for Student’s Quality of Product Over Repeated Projects 

 Project 1 Quality of 

Product 

Project 2 Quality of 

Product 

Project 3 Quality of 

Product 

Honors 

N 86 86 86 

M 84.40 95.74 92.56 

SD 13.09 9.16 11.03 

College Prep 

N 49 49 49 

M 84.18 90.61 88.49 

SD 18.78 16.58 13.97 

General 

N 12 12 12 

M 73.33 91.33 82.00 

SD 27.04 12.97 27.58 

 

 

 

Changes in the mean quality of product followed a similar trend over the repeated 

projects across all course levels, but the same cannot be said for the changes in the trends 

of mean quality of content over the repeated projects across all course levels.  At each 

course level the means for the quality of product increases for Project 2 (honors: M = 96, 
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SD = 7.314; college prep: M = 91, SD = 13.030; general: M = 91, SD = 7.314) and 

decreases for Project 3 (honors: M = 93, SD = 6.782; college prep: M = 88, SD = 17.906; 

general: M = 82, SD = 6.782 ), but the decrease at each course level is not below the level 

of Project 1 (honors: M = 84, SD = 10.652; college prep: M = 84, SD = 18.673; general: 

M = 73, SD = 10.652).  Figure 12 represents the changes across course levels in the mean 

quality of product over the repeated projects.   

 

 

 

Figure 12. Changes in quality of product.  This figure illustrates the changes in the 

quality of the product over repeated projects.  

  

0
10
20
30
40
50
60
70
80
90

100

Project 1 Project 2 Project 3

Changes in Quality of Product Over Repeated Projects

Honors College Prep General



  

107 
 

The patterns of change in the mean quality of content over the repeated projects 

varies among course levels.  At the honors level the mean quality of content is lowest for 

Project 2 (M = 92, SD = 9.162) and highest for Project 3 (M = 98, SD = 11.026).  At the 

college prep level the mean quality of content increases for each subsequent project 

(Project 1: M = 81, SD = 18.779; Project 2: M = 83, SD = 16.584; and Project 3: M = 88, 

SD = 13.967).  At the general level there is an increase in the mean quality of content for 

Project 2 (M = 83, SD = 16.584) and a decrease in the mean quality of content for Project 

3 (M = 78, SD = 27.581).  Figure 13 represents the changes in the mean quality of content 

over the repeated projects across the course levels. 

 

 

 

Figure 13. Changes in quality of content.  This figure illustrates the changes in the 

quality of the content over repeated projects. 
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In comparing the differences in the ranges of the means for both the quality of 

product and quality of content across the repeated project, it is worth noting that the 

means of the Project 2 quality of content (honors: M = 92, SD = 9.162; college prep, M = 

83, SD = 16.584; general: M = 85, SD = 12.971) and the Project 2 quality of product 

(honors: M = 96, SD = 7.314; college prep: M = 91, SD = 13.030; general: M = 91, SD = 

7.314)  are concentrated closer together than for Project 1 and Project 3 even though the 

students are in classes of mixed levels for this project. 

Research question 6.  The sixth question in the research study asked:  “For each 

of the three projects, was there a relationship between students’ self-reported number of 

times and self-reported amount of time using the WBTR and students’ course level, pre-

project confidence level, post-project confidence level, quality of content, and quality of 

the product.”  In order to answer that question I performed six different regression 

analysis tests, two for each of the three projects, to determine if there were relationships.   

Confidence in abilities.  There is evidence to suggest some students completing 

Projects 1 and 2 were not confident in their abilities to produce the technology based 

product in a project-based environment and they chose to use the WBTR to scaffold 

mastery of their technology skills.  The results of the omnibus F-test for the regression 

indicate that the relationship between the amount of time a student uses the WBTR to 

produce the first video and the student’s English course level, Project 1 pre-project 

confidence level, Project 1 post-project confidence level, Project 1 quality of content, and 

Project 1 quality of product was statistically significant, F(5, 141) = 3.740, p = .003.  The 

regression equation was Ĝ = -.407 (English course level) -.113 (Project 1 pre-project 
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confidence level) - .378 (Project-1 post-project confidence level) + .003 (Project 1 quality 

of content) - .015 (Project 1 quality of product) + 4.669.  For a one unit increase in the 

amount of time a student reported using the WBTR controlling for English course level, 

Project 1 pre-project confidence level, Project 1 quality of content, and Project 1 quality 

of product the Project 1 post-project confidence level decreased by .378.  The summary 

of the results of the regression analysis for the relationship between amount of time the 

WBTR was used for Project 1 and independent variables is provided in Table 21.  

 

 

Table 21 

Summary of Regression Analysis Project 1 Amount of Time and Project 1 Post-project 

Confidence Independent Variable (N = 147) 

 

Variable B SE B β R2 

    .117** 

English course level -.407 .203 -.176*  

Project 1 pre-project confidence -.113 .197 -.050  

Project 1 post-project 

confidence 

-.378 .171 -.194*  

Project 1 quality of content .003 .010 -.028  

Project 1 quality of product -.015 .009 -.171  

Note. R2
change = .086 (p = .003) 

* p < .05. ** p < .01. *** p < .001. 
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The results of the omnibus F-test for the regression indicate that the relationship 

between the amount of time a student uses the WBTR to produce the second video from 

the student’s English course level, Project 2 pre-project confidence level, Project 2 post-

project confidence level, Project 2 quality of content, and Project 2 quality of product was 

statistically significant, F(5, 141) = 8.143, p < .001.  The regression equation was Ĝ = -

.520 (English course level) -.118 (Project 2 pre-project confidence level) - .361 (Project-2 

post-project confidence level) - .039 (Project 2 quality of content) + .006 (Project 2 

quality of product) + 6.581.  For a one unit increase in the amount of time a student 

reported using the WBTR controlling for English course level, Project 2 pre-project 

confidence level, Project 2 quality of content, and Project 2 quality of product the Project 

2 post-project confidence level decreased by .361.  The summary of the results of the 

regression analysis for the relationship between the amount of time the WBTR was used 

for Project 2 and independent variables is provided in Table 22.  

 

 

Table 22 

Summary of Regression Analysis Project 2 Amount of Time and Project 2 Post-project 

Confidence Independent Variable (N= 147)  

 

Variable B SE B β R2 

    .224*** 

English course level -.520 .186 -.221**  

Project 2 pre-project confidence -.118 .164 -.061  

Project 2 post-project confidence -.361 .169 -.187*  
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Project 2 quality of content -.039 .011 -.281***  

Project 2 quality of product .006 .010 .050  

Note. R2
change = .197 (p < .001) 

* p < .05. ** p < .01. *** p < .001. 

 

 

 

Performance.  Including the mastery of technology skills in project-based 

learning environments may have handicapped student performance in Project 1 and 

Project 2.  For a one unit increase in the number of times a student reported using the 

WBTR controlling for English course level, Project 1 pre-project confidence level, 

Project 1 post-project confidence level, and Project 1quality of content, the Project 1 

quality of product decreased by .016.  The summary of the results of the regression 

analysis for the relationship between the number of times the WBTR was used for Project 

1 and independent variables is provided in Table 23.  
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Table 23 

Summary of Regression Analysis Project 1 Number of Times and Project 1 Quality of 

Product Independent Variable (N = 147) 

 

Variable B SE B β R2 

    .133** 

English course level -.378 .158 -.208*  

Project 1 pre-project confidence -.063 .153 -.036  

Project 1 post-project 

confidence 

-.235 .133 -.154  

Project 1 quality of content .003 .008 .042  

Project 1 quality of product -.016 .007 -.232*  

Note. R2
change = .102 (p = .001) 

* p < .05. ** p < .01. *** p < .001. 
 

 

 

For a one unit increase in the number of times a student reported using the WBTR 

controlling for English course level, Project 2 pre-project confidence level, Project 2 

post-project confidence level, and Project 2 quality of product, the Project 2 quality of 

content decreased by .028.  The summary of the results of the regression analysis for the 

relationship between the number of times the WBTR was used for Project 2 and the 

independent variables is provided in Table 24.  
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Table 24 

Summary of Regression Analysis Project 2 Number of Times and Project 2 Quality of 

Content Independent Variable (N = 147) 

 

Variable B SE B β R2 

    .144*** 

English course level -.249 .135 -.153  

Project 2 pre-project confidence .085 .119 .064  

Project 2 post-project 

confidence 

-.200 .123 -.149  

Project 2 quality of content -.028 .008 -.287**  

Project 2 quality of product .012 .007 .148  

Note. R2
change = .114 (p < .001) 

* p < .05. ** p < .01. *** p < .001. 
 

 

 

For a one unit increase in the amount of time a student reported using the WBTR 

controlling for English course level, Project 2 pre-project confidence level, Project 2 

post-project confidence level, and Project 2 quality of product, the Project 2 quality of 

content decreased by .039.  The summary of the results of the regression analysis for the 

relationship between the amount of time the WBTR was used for Project 2 and the 

independent variables is provided in Table 25. 
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Table 25 

Summary of Regression Analysis Project 2 Amount of Time and Project 2 Quality of 

Content Independent Variable (N = 147) 

 

Variable B SE B β R2 

    .224*** 

English course level -.520 .186 -.221**  

Project 2 pre-project confidence -.118 .164 -.061  

Project 2 post-project 

confidence 

-.361 .169 -.187  

Project 2 quality of content -.039 .011 -.281***  

Project 2 quality of product .006 .010 .050  

Note. R2
change = .197 (p < .001) 

* p < .05. ** p < .01. *** p < .001. 
 

 

 

The results of the regression analysis for Project 3, however, indicate there is no 

significant relationship between the amounts of time students reported using the WBTR 

and the post-project confidence level, quality of content, or quality of product or the 

number of times students reported using the WBTR and the post-project confidence level, 

quality of content, or quality of product.  The summary of the results of the regression 

analysis for the relationship between the amount of time the WBTR was used for Project 

3 and independent variables is provided in Table 26.   
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Table 26 

Summary of Regression Analysis for Project 3 Amount of Time and Independent 

Variables (N = 147) 

 

Variable B SE B β R2 

    .169*** 

English course level -.864 .191 -.393***  

Project 3 pre-project confidence -.075 .170 -.043  

Project 3 post-project 

confidence 

-.197 .169 -.115  

Project 3 content score .000 .009 .003  

Project 3 product score .005 .008 .046  

Note. R2
change = .140 (p < .001) 

* p < .05. ** p < .01. *** p < .001. 
 

 

 

This might suggest that with repeated use students start to gain confidence in their 

ability to perform the technology tasks needed to produce the product and quality of 

content and quality of product are no longer impacted as a result of attempting to master 

the technology skills.  A student interviewed after completing the third video project 

remarked,  

I didn’t use the resource this time, but I did for the first and second projects.  The 

production of the last video came a lot quicker and with more success than the 

previous ones because I had prior experience and was comfortable with the 

technology and the overall project. 
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Research question 7.  The seventh question in the research study asked:  “What 

were students' reflections about the WBTR.”  To answer that question the results from the 

student interviews were transcribed and coded to determine themes for occasions the 

WBTR was used, frustration points students reached in completing the projects, 

evaluation of the overall usefulness of the WBTR, contributors to changes in confidence, 

additional resources the students used, and reasons why students chose not to use the 

WBTR.   

Occasions used.  Twelve of the students interviewed used the WBTR in 

completing one or more of the three projects.  Two of the students were enrolled in the 

general level sections of English 10, seven students were enrolled in the college prep 

sections of English 10, and three of the students were enrolled in the honors sections of 

English 10.  One student interviewed after completing Project 1 and two students 

interviewed after completing Project 2 were eliminated from the study because the 

students either left the school or failed to submit one of the projects.   

In identifying the occasions when the WBTR was used, five students indicated 

they had to use the WBTR to adjust the timing of music, and seven students used 

components that included inserting images, exporting the movie, creating citations, and 

adjusting the volume of the narration.   Table 27 below summarizes the components the 

students reported using while completing the projects. 
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Table 27 

Summary of the Components Students Interviewed Reported Using 

Component Number of Students 

Adjusting the timing of music 5 

Several occasions 2 

Inserting images 1 

Exporting the movie 1 

Citations 2 

Timing of music 2 

Adjusting the volume of narration 1 

 

 

 

 Frustration point.  Eleven of the students interviewed indicated they did not 

become frustrated at any point while completing the project.  Of these eleven students, 

three chose to use the WBTR before they became frustrated.  Three students reached a 

point of frustration when adding or adjusting the timing of music.  In reaching this level 

of frustration, one student chose to use the WBTR, and two did not use the WBTR 

because they forgot assistance was available.  Three students reached a point of 

frustration when they had problems with their computers.  Two students reached a point 

of frustration in editing the video.  Both of these students chose to use the WBTR at this 

time.  Four students reached a point of frustration in either reading the script, writing the 

script, adding multiple works cited, or adjusting the timing of the narration.  The student 
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who reached a point of frustration while adjusting the timing of the narration chose to use 

the WBTR.  The last of the thirteen students who reported being frustrated was frustrated 

during the entire experience and chose to use the WBTR on four different occasions.  

Table 28 summarizes the reported points in time students were frustrated while 

completing one of the projects. 

 

 

Table 28 

Summary of Reported Frustration Points 

Point of Frustration Number 

Did not use the 

WBTR when 

frustrated 

Used the WBTR 

when frustrated 

Not frustrated 11 8 

3 (used before 

frustrated) 

Adding and adjusting timing of music 3 2 1 

Hardware problems with computer 3 2 1 

Editing 2 0 2 

Reading the script 1 1 0 

Content was hard 1 1 0  

Adding multiple works cited 1 1 0 

Timing the narration 1 0 1 

Continuous frustration 1 0 1 
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Overall usefulness.  In rating the usefulness of the WBTR, four of the students 

interviewed who used the WBTR rated the WBTR as useful and seven of the students 

rated the WBTR as very useful.  Table 29 below summarizes the rating of the overall 

usefulness.   

 

 

Table 29 

Overall Usefulness of WBTR 

Usefulness Rating Number 

Useful 4 

Very useful 7 

 

 

 

 Contributors to change in confidence.  Students who reported a change in 

confidence were asked if they could identify what factors contributed to the change.  Five 

students indicated the WBTR was a factor contributing to the change because just 

knowing assistance was available gave them more confidence.  Others reported the 

WBTR was a factor contributing to the change in confidence because they used the 

components to confirm actions they took were correct.  One student, who used the 

WBTR most frequently, reviewed the individual components provided on the WBTR 

before she completed each task.  She identified the tasks by referring to the checklist 

provided for Project 1.  The students interviewed after completing Project 2, indicated 

breaking the project down into small parts and having prior experience attributed to their 



  

120 
 

change in confidence.  Students interviewed after completing Project 3 reported learning 

from prior mistakes was a contributor to the change as well as just knowing the WBTR 

was available.  One student reflected, “It would be silly not to use it” and a second said, 

“Without it I would have winged it.”  Table 30 summarizes the themes of the students’ 

responses to items concerning contributors to change in confidence.  

 

 

Table 30 

Summary of Contributors to Change in Confidence 

Contributors to Change in Confidence Number 

WBTR provided confidence (used for confirmation or just 

knowing it was there) 9 

Prior experience & learned from prior mistakes 5 

Broke project down into small steps 2 

 

 

 

Additional resources used.  In identifying additional resources used by the 

students in producing the videos, students interviewed reported asking their classroom 

teacher, friends in the class, family members, or the media specialist for assistance.  

Others sought additional help by searching Google and YouTube.   

 Reason not used.  The reason reported most often by students for not using the 

WBTR was forgetting it was available.  Other reasons reported included the student did 
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not think they needed help, felt the project was self-explanatory, preferred other sources, 

or liked to play around until they figured it out.   
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Chapter Five 

 Chapter five presents a summary of the study, general conclusions, discussion of 

the major findings, recommendations, and suggestions for future studies.     

Summary 

Using technology in a project-based learning approach makes the environment 

more authentic by providing access to data and information, expanding interaction and 

collaboration with others, and emulating the ways experts use tools to produce products 

(Krajcik et al., 1994).  However, including the mastery of technology skills as a 

component of project-based learning places students in an environment where they are 

required to manage a large number of tasks. 

The purpose of this study was to examine the effectiveness of a web-based 

technology resource (WBTR) used as a supportive form of scaffolding to meet students’ 

anticipated technology learning needs as they fulfill requirements to produce a video as 

the end-product in a project-based learning environment.  The study was situated in the 

design-based research process, using the integrated learning design framework (ILDF) 

proposed by Bannan (2007).  The current study was Phase 3, the local impact phase of 

the framework.  The research goal was to determine if use of the web-based technology 

resource supported students’ confidence in producing the technology-based product in a 
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project-based learning environment and influenced the quality of the content and quality 

of the product produced?   

 The research design of the current study was a quasi-experimental research 

method – a one group interrupted time-series design using quantitative and qualitative 

methods to obtain a better understanding of the research problem.  Selection of 

participants used purposeful sampling (Maxwell, 2013; Patton, 1990) to achieve 

representativeness of the individuals and interventions.  The purposeful sample included 

197 participants enrolled in various academic levels of English 10 classes and mixed 

levels Theology 10 classes.  Each student produced three videos over a course of five 

months using Windows Movie Maker. A total of seven data collection instruments were 

used to collect data and included a researcher designed pre-project questionnaire, 

researcher designed post-project questionnaire, teacher designed project one checklists, 

teacher designed project two checklist, teacher designed project three checklist, a web-

page counter, and interviews.   

A pre-project questionnaire was administered before students began work on each 

project and a post-project questionnaire was administered after students completed each 

project.  Nine student interviews were conducted at three different intervals - after 

students completed the post-project questionnaire for Project 1, after students completed 

the post-project questionnaire for Project 2, and after the students completed the post-

project questionnaire for Project 3.  The nine students interviewed at each interval 

included three students who identified using the WBTR the most frequently, three 
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students who reported not using the WBTR, and three students who reported the largest 

change in confidence.   

Conclusion 

 Analysis of the data supported the following conclusions: 

 Students found the WBTR to be most useful at the beginning of the first 

project.  The self-reported number of times, self-reported amount of time, 

and number of visits on the web page counter declined over the repeated 

projects.   

 The WBTR provided access to all of the students’ technology needs, but 

students used it more frequently for discrete skills.  Citing sources, adding 

music, and adjusting the timing were reported to be used most frequently.     

 Student use of the WBTR varied as to course level. A larger percentage of 

college prep students used the WBTR in completing Projects 1 and 3.  A 

larger percentage of general students used the WBTR in completing 

Project 2.   

 The number of times students used the WBTR declined over repeated 

projects but the point in time this occurred varied as to course level.  A 

decrease in the number of times honors and college prep level students 

reported using the WBTR occurred between Project 1 and Project 2.  A 

decrease in the number of times general students reported using the 

WBTR occurred between Project 2 and Project 3.   
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 The amount of time students used the WBTR over the repeated projects 

varied as to course level.  The amount of time honors level students used 

the WBTR decreased over repeated projects. The amount of time college 

prep level students used the WBTR fluctuated over repeated projects.  The 

amount of time general level students used the WBTR remained consistent 

or increased at various increments over repeated projects.     

 Student self-assessed levels of confidence increased over the repeated 

projects, but the increases in levels of confidence varied as to course level. 

 The mean quality of product score increased for Project 2 and decreased 

for Project 3 at all course levels.  

 Increases and decreases in the mean quality of content over repeated 

projects varied as to course level.  At the honors level the mean quality of 

content was lowest for Project 2 and highest for Project 3.  At the college 

prep level the mean quality of content increased for each subsequent 

project.  At the general level the mean quality of content increased for 

Project 2 and decreased for Project 3.   

 Including the mastery of technology skills in project-based learning 

environments may have handicapped student performance in Project 1 and 

Project 2.  Students who chose to use the WBTR more frequently received 

a lower quality of product score for Project 1 and a lower quality of 

content score for Project 2. 
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 With repeated projects, students gained confidence in their abilities to 

produce the videos and quality of content and quality of product were no 

longer impacted as a result of using the WBTR to support the development 

of their technology skills. 

 Some students turned to other resources to support the development of 

their technology skills. 

 Students who used the WBTR rated the usefulness as either useful or very 

useful.  

Discussion  

The web-based technology resource was designed to meet the anticipated 

technology learning needs of students in producing a video as the end-product in a 

project-based learning environment.  The WBTR was composed of individual 

components that provided instructions for completing required tasks in a text format with 

screen captures and a video format to model how to perform each task.  Students reported 

using all of the components provided in the WBTR, especially those providing support 

for discrete tasks.  Interviewed students who used the WBTR indicated the support 

provided was either useful or very useful.  The design of the written instructions which 

used a taxonomy proposed by Van der Meij and Gellevij (1998) was important because it 

reinforced learning as suggested by Smaldino et al. (2012).  The taxonomy proposed 

suggested screen captures should be included with written instructions to help learners 

“switch attention, develop a mental model of the program, verify screen states, and 

identify and locate window elements and objects” (Van der Meij & Gellevij, 1998, p. 
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529).  Interviewed students reported using the screen shots to verify they had made the 

correct choice in selecting an icon or an item from a list alleviating initial apprehension 

about using a program.   

Students may have printed individual components and referred to them in the 

repeated projects, but this study did not include an item asking students if they printed the 

resources.  If students were using printed copies of the components during the second and 

third projects, it would not have been reflected in the web page counter or the data 

collected from the post-project questionnaire on frequency and time of use.  This might 

explain why some students reported they did not use the WBTR for Projects 2 and 3 but 

reported using some of the components.   

The design of the three projects in this study included ill-structured technology 

tasks, where the operations used to produce the products were not always obvious 

(Winne, 2001).  In self-assessing their confidence to be able to complete the projects, 

students considered their perceived ability, the difficulty of a task, the degree of effort 

required, help available, and their past successes and failures at the outset of engagement 

with a task consistent with the literature (Lodewyk & Winne, 2005;  Schunk, 1989; 

Winne & Hadwin, 1998).  Some interviewed students reported that just knowing the 

WBTR was available attributed to an increase in their level of confidence, but there is no 

quantitative evidence to support this.  Although this may have been a contributing factor 

for a few students, data collected indicated there was a decrease, not an increase, in the 

mean level of confidence between the conclusion of Project 1 and the beginning of 

Project 2 as well as a decrease in the mean level of confidence between the conclusion of 
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Project 2 and the beginning of Project 3.  The perception that just knowing the WBTR 

was available provided confidence may be an indication that the students were also 

developing components of strategic knowledge (Bhavnani, Reif, & John, 2001) where a 

student knows explicit strategies exist to perform particular tasks efficiently and knows 

when to use a particular strategy.  Future studies might consider whether time spent 

developing strategic knowledge contributes to student confidence. 

The intent of scaffolding is to provide assistance to learners who are not able to 

grasp a task or concept on their own (Wood, Bruner, & Ross, 1976).  The scaffolding is 

gradually removed or faded, allowing students to work independently.  Students in this 

study who chose to use the WBTR for longer periods of time in producing the first and 

second videos had lower self-assessed levels of confidence in being able to complete the 

tasks.  Students’ dependence on the scaffolding provided by the WBTR decreased or 

faded with repeated projects.  Not all students in this study, however, chose to use the 

WBTR when they were frustrated and needed support.   

The WBTR was designed to resemble an informal just-in-time learning (JITL) 

approach used by many corporations in the business world.  In the JITL approach, 

information necessary for carrying out tasks is presented just-in-time or precisely when 

the learner needs it (van Merrienboer et al., 2003) in order to optimally utilize working 

memory capacity.  The just-in-time learning approach requires learners who are 

motivated to seek knowledge and apply it (Weintraub & Martineau, 2002).  Interviewed 

students who did not use the WBTR reported they forgot the WBTR was available and 

solicited help from a teacher, parent, or friend when they became frustrated in attempting 
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to perform the needed skills.  This might suggest some secondary students have not 

developed the skills needed to be independent learners or have not acquired the 

motivation to seek knowledge and apply it (Weintraub & Martineau, 2002).  

To meet the technology learning needs of all secondary students, teachers may 

need to include multiple forms of scaffolding including a direct approach where teachers 

help learners with the tasks just beyond their ability.  Jonassen (1999) recommended a 

directive form of instruction where scaffolding begins with modeling how to perform a 

task requiring a skill and articulating the reasoning using worked examples to provide an 

example of the desired performance.  Subsequent scaffolding should include 

opportunities for learners to apply the skills that were modeled while being coached or 

mentored through the process.  Interviewed students in this study reported some teachers 

played the videos provided in the WBTR during class periods to demonstrate how to 

perform the technology skills that were required.  Use of the WBTR in this scenario 

provided instructional scaffolding through a directive form (Tharp & Gallimore, 1988).  

A combination of providing a minimum level of direct instruction for students to learn 

how to use the tool (Dreyfus et al., 1997) and providing continued support through an 

indirect/supportive form of scaffolding that allows learners to choose when scaffolding is 

needed (Doering & Veletsianos, 2007) might better meet the learning needs of all 

secondary students than either form alone.   

There is evidence to suggest that including the mastery of technology skills in 

project-based learning environments may have caused additional stress due to students’ 

lack of confidence (Reid et al., 2013; Winne, 1997) and that this impaired cognitive 
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engagement hampering performance (Pajares, 1996).  Students who chose to use the 

WBTR more frequently received a lower quality of product score for Project 1 and a 

lower quality of content score for Project 2.  The amount of time spent using the WBTR 

in completing Project 3, however, no longer affected the quality of content or quality of 

product scores.  This suggests that for some students it may take time and practice for a 

new skill to become automatic and reach the point where it requires minimal thought for 

its operation (Sweller, 1988).   

Self-efficacy can improve if a student engages in a task and receives feedback 

(Lodewyk & Winne, 2005; Schunk, 1991).  Perhaps playtime, an alternative form of 

scaffolding for developing learners’ technology skills (Borthwick & Pierson, 2008; 

Koehler et al., 2011), should also be included so learners have time to experiment with 

the tools and are given an opportunity to develop their technology skills before receiving 

a grade for the product produced.   

Teachers who design technology-based projects might also consider the 

progression of the complexity of the content or the progression of complexity of the 

individual technology skills required over repeated projects.  Carefully planning the 

combination of the complexity of repeated projects and the design of the instructional 

materials (Kester et al., 2006) would aid in optimally balancing cognitive load and make 

the most of short-term memory (Kester et al., 2006).  In this manner, time spent 

mastering technology skills in a project-based learning environment would not negatively 

influence the quality of the content or quality of the product.   
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Designing instructional plans that include scaffolding can be time consuming and 

requires consideration of individual student needs, interests, and abilities (Turnbull et al., 

1999).  A comparison of multiple resources that provide supportive scaffolding including 

the WBTR, videos found on YouTube, and tutorials housed on websites would provide 

information on whether the WBTR provided better help or worse help for students and 

might be used to improve the design of the WBTR.  Statistical results of a study by 

Doering and Veletsianos (2007) that examined the use of a multiple-scaffolding 

environment (MSE) which included embedded movies, screen-capture videos (SCV), 

conversational agents, and collaboration zone resources to support learning indicated 

students used both the collaboration zone and screen-capture video scaffolds more 

frequently.  The current design does not allow for conversational agents or collaboration 

zones.   

This study was limited as data related to student confidence and use of the web-

based technology resource were self-reported.  Comparison of self-reported use totals and 

results of the web page counter suggested students overstated their use of the WBTR in 

completing Projects 1 and 2.  Actual use of the WBTR by students in the study, as 

opposed to self-reported use, might have been captured by password protecting access to 

the WBTR and adding an advanced web-page counter to each component that recorded 

the student’s username, date, and time of day.  Adding additional steps, such as password 

protection, however, might have deterred some students from using the resource. 
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Recommendations  

 For practice.  This study has shown that scaffolding provided for students’ 

anticipated technology needs in the form of a web-based technology resource is used for 

longer amounts of time by students with lower self-assessed levels of confidence in 

producing the first and second videos as the end product in a project-based learning 

environment.  The study has also showed that students who use the WBTR more 

frequently earned a lower quality of product score for the first project and a lower quality 

of content score for the second project.  Teachers using a project-based learning approach 

that requires the use of technology should consider the additional stress mastery of 

technology skills places on some students and build in the support and time needed for 

students to develop confidence in their technology skills.   

In designing projects that use technology, teachers should consider the use of 

planning models that include features for identification of the anticipated technology 

skills students need to complete the project.  Teachers should plan to provide support for 

the development of these skills in addition to plans for common features such as a lesson 

overview or brief description of the project, lesson objectives, targeted standards of 

learning, materials needed, technology resources needed, procedures or activities, 

assessment methods, and accommodations (Chang & Lee, 2010; Smaldino, et al., 2012).  

Teachers might also include activities in the project design that allow students 

opportunities to master complex technology skills before including it as part of the 

project grade (Mergendoller & Thomas, 2000).   
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 For research.  If the effectiveness of a web-based technology resource were to be 

studied again, it would improve the validity of the data collected if two additional items 

were added to the post-project questionnaire.  One additional item would ask students to 

identify whether or not they printed the PDF version of the components at any point time 

and referred to the hard copy for assistance in subsequent projects.  A second additional 

item would ask students to identify whether or not the teacher used the WBTR during 

class time.  The instrument should also be modified so only students who responded that 

they used the WBTR could respond to items identifying which components were used.   

 This study did not consider other supportive forms of scaffolding students may 

have chosen to use in addition to or instead of the WBTR.  Interviewed students indicated 

they also turned to friends, teachers, parents or resources found through Google searches.  

Including items for all students to identify other forms of scaffolding they might have 

used would have provided additional insight into the number of students who needed 

support in developing the needed technology skills and provided insight into the 

relationship between the student’s course level, the type of support they preferred to use, 

the quality of their products, and the quality of content. 

Future Studies 

Design-based research methodology requires researchers to address complex 

problems in real contexts collaboratively with practitioners to develop solutions 

(interventions) informed by existing design principles and technological innovations. The 

recursive nature of the four phases of the integrated learning design framework (ILDF) 

proposed by Bannan (2007) offers multiple opportunities to generate research-based 
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knowledge by allowing the researcher to revisit and refine theories and methodologies to 

improve the design.  The current study constituted Phase 3, the local impact phase of the 

ILDF.  The results were used to determine the effectiveness of the web-based technology 

resource.  Each phase in this framework may contain mini-cycles.  Future studies might 

include a second mini-cycle within the local impact phase to address the limitations of the 

current study including what other resources students turn to for help and why.  A 

comparison of multi-scaffolding resources, including the WBTR, would provide 

information on whether the WBTR provided better help or worse help for students and 

additional insight into the percentage of students who need support in developing the 

needed technology skills.  The results could be used to improve the design of the WBTR. 

 Interviewed students in this study indicated their teachers used the WBTR.  

Future mini-cycles of design research might include a study on teachers’ use of the 

WBTR as a direct form of scaffolding by examining the relationship between teacher use 

of the WBTR and student confidence, course level, quality of content, and quality of 

product.   

Additionally, a future mini-cycle of design research might include a study to 

deconstruct the confidence rating to examine the difference between students’ technology 

confidence and students’ content confidence.  In the current study, the student’s self-

assessed confidence rating was calculated by averaging the student’s self-assessed 

confidence in being able to convey their knowledge of the topic by producing a video, 

managing all components of the project, and learning and performing the technology 

skills required to complete the project.  A future study might decompose the self-assessed 
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confidence rating to examine the relationship between technology confidence and the 

student’s course level, quality of their products, and the quality of their content as well as 

the relationship between content confidence and the student’s course level, quality of 

their products, and the quality of their content. 

The final phase in this design-based research process is Phase 4, the broad impact 

phase.  It is this phase that sets design-based research apart from other research 

approaches.  Phase 4 should be designed to explore the effectiveness of the WBTR at a 

broader level.  The targeted outcome of this phase would include design principles that 

can inform future development and implementation decisions (Linn, Davis, & Bell, 2004; 

van den Akker, 1999) and the product of the design.  Exploring the effectiveness of the 

WBTR at a broader level might include an exploration of the impact the WBTR has on 

student confidence, quality of product, and quality of content for numerous technology-

based products students might be required to produce in a project-based learning 

environment.   

Future studies might include studies not in the context of this design-based 

research process.  Examination of data from the current study indicated differences in the 

range of the average content score and average product score for students at general, 

college prep, and honors levels was smaller when the students were grouped in Theology 

classes of mixed levels as opposed to the range of the average content score and average 

product score students when students were grouped in English classes by general, college 

prep and honors levels.  Future studies might examine the relationship between grouping 

and project-based learning.  
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Pre-project Self-Assessment of Confidence 
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Post-project Self-Assessment  
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Appendix D 

 

 

 

Project 1 Checklists 

 

Content Checklist 

 

MLA Format: _______ / 10 points 

 Each quote includes proper MLA in-text citation 

 

Emotions: _______ / 10 points  

 All six emotions are used ONLY twice in each novel and follow the part 

breakdown as indicated in directions  

 12 parts= 24 emotions 

 

Quotes: _______ / 30 points 

 Each part includes two different quotes taken from the chapters indicated in the 

breakdown in the directions- _______ / 10 points 

 Each quote has a minimum of 3 complete sentences fully explaining what is 

happening in the quote as well as explaining why the quote is a good example of 

the chosen emotion- _______ / 20 points  

 

Songs: _______ / 25 points 

 Each emotion and quote pairing includes a different song, with title and artist 

clearly listed- _______ / 10 points 

 Each song has 1-2 full sentences explaining why each song matches the quote- 

_______ / 15 points 

 

Total Points: _______ / 75 points 
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Video Checklist 

 

Title Slides: ______ / 0 points 

 A title slide is present that indicates what novel the quotes that follow it will be 

from 

 Points are only lost if the title slide is not present 

 1 point lost per missing title slide 

 

 Length:  ________ / 0 points 

 The video is between 3 and 5 minutes.  

 Points are only lost if the video is shorter or longer than the required time 

 1 point lost per minute under/over limit 

 

Quotes:  ______/ 5 points 

 All 12 quotes are written out completely, easy to read, and are not on top of 

artwork 

 They are on the screen long enough for the viewer to read them completely 

 

Artwork :  ______/ 5 points 

 The artwork selected obviously connects to the quote it follows as well as the 

song that is playing during the viewing 

 The artwork is on the screen long enough for the viewer to examine it fully 

 

Song: ______/ 5 points 

 The song snippet selected obviously connects to the quote and the artwork that is 

being viewed during the playing of the song 

 The song does not overlap with another quote 

 The song is played throughout the entire viewing of the corresponding quote and 

artwork 

 

MLA Format and Works Cited:  _____/ 10 points 

 All 12 quotes contain proper MLA in-text citation 

 The Works Cited page contains the proper citations for: 

o The two novels 

o 12 pieces of artwork 

o 12 songs 

 

Total Score: ________/ 25 points 
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Appendix E 

 

 

 

Project 2 Checklist 

 

Script Content (30pts) 

____ (5 points) Research on the topic is thorough 

____ (5 points) Assertions supported by evidence/reasoning 

____ (5 points) Well-written/organized thesis statement/introduction.  Thesis topic is 

apparent and supported throughout 

____ (5 points) Sophistication of thought 

____ (5 points) Knowledge and grasp of topic 

____ (5 points) Well-written/organized conclusion, supporting the original argument 

 

_______(30 points) Total Script Content Score 

 

Script Organization and Language (15pts) 

____ (6 points) Met assigned number of sentences/paragraphs  

____ (3 points) Logical order of arguments and paragraphs 

____ (3 points) Smooth sentence flow with good use of transition sentences  

____ (3 points) Dynamic and accurate word choice 

 

_______(15 points) Total Script Organization and Language Score 

 

Script Grammar/Spelling/Mechanics (15pts) 

____ (3 points) Correct spelling 

____ (3 points) Correct punctuation 

____ (3 points) Correct use of capitalization 

____ (3 points) Correct sentence structure. Correct subject/verb agreement. Correct use  

of pronouns 

____(3 points) Met structural requirements:  

____ (1 point) Name/Date/Class Color 

____ (1 point) Title 

____ (1 point) Correct Font/Size  

 

______ (15 points) Total Script Grammar/Spelling/Mechanics Score 
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Images (15pts) 

______ (15 points) Video contains the required number of images that accurately convey 

a meaning relative to the content 

 

Technical Components (25) 

_____ (5 points) Speaker is visible in the introduction and recording is audible 

_____ (5 points) Narration for each of the images is clear and audible 

_____ (5 points) Images are precisely aligned to the duration of the narration 

_____ (5 points) Credits are included and formatted in MLA style 

_____ (5 points) Video was submitted in the proper format (WMV)  

 

_____ (25 points) Technical Total 

 

 

_____ (100 points) FINAL VIDEO SCORE 
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Appendix F 

 

 

 

Project 3 Checklist 

 

Title Slide: _____/ 0 points 

 Title slide is present that indicates includes the student’s name and an original 

title 

 Points are only lost if the title slide is missing 

 1 point lost if not present 

 

Length: _____/ 0 points 

 The video is no more than 4 minutes.  

 Points are only lost if the video is longer than the required time 

 1 point lost per full minute over limit 

 

Images: _____/ 10 points 

 Video contains at least 5 different images that relate to the information being 

spoken – 5 points 

 They are on the screen long enough for the viewer to see them completely – 5 

points 

 

Narration: _____/ 20 points 

 The narration is clear and easy to understand- 5 points 

 The narration is on topic with the assignment and demonstrates a clear creativity 

and understanding of the chosen character as presented in Ibsen’s play- 15 points 

 

Song: _____/ 10 points 

 The song is played in the background throughout the entire video – 3 points 

 The song’s volume or content does not distract from the narration – 2 points 

 The song is well-matched with the tone/subject of the video – 5 points 

 

MLA Format and Works Cited: _____/ 10 points 

 The Works Cited page contains the proper citations for: 

o All images 

o Your chosen song 
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Total Points Possible: ____/ 50 points 
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Appendix G 

 

 

 

Interview Questions 

 

Research 

question 

Introductory 

Questions 

Probing Questions Specifying / Direct 

Questions 

7. What are 

students' 

reflections 

about the 

web-based 

technology 

resources? 

How would you 

describe your 

overall experiences 

in producing a video 

with Movie Maker? 

  

Describe the 

instruction you 

received in the 

classroom in 

learning how to use 

the tools needed to 

produce the video? 

Was the instruction 

you received in the 

classroom provided 

by the media 

specialist, classroom 

teacher, or both? 

  

Was this instruction 

adequate? 

If the instruction 

wasn’t adequate, 

who or what did 

you rely on to 

supplement the 

instruction? 

Were you given 

adequate time to 

play with the tools 

in the classroom? 

 

Describe in as much 

detail as possible an 

occasion when you 

had to use the 

WBTR? 

  

Can you describe 

your frustration 

level at this point in 

time? 

 

How would you rate 

the overall 

usefulness of the 

WBTR on this 

occasion? 

Did using the 

WBTR have any 

effect on your 

confidence level in 

being able to 

complete the skills 
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needed to produce 

the video? 

Can you explain 

why your 

confidence level 

changed from the 

beginning of the 

project to the end of 

the project? 

If you didn’t use the 

WBTR, describe 

what resources you 

did use when you 

needed assistance. 

 Your teacher 

submitted your 

name as needing 

help in uploading 

the correct version 

of the file, but yet 

you indicated you 

didn’t use the 

WBTR. Can you 

tell me why you 

didn’t turn to the 

WBTR for 

assistance? 

Can you explain the 

inconsistencies 

regarding the 

number of times you 

indicated you used 

the WBTR and the 

components you 

used? 

Was there anything 

confusing in the 

wording of the 

survey that might 

have led you to be 

inconsistent in your 

answers? 

 

 

  



  

151 
 

 

 

 

 

 

References 

 

 

 

Applebee, A. N., & Langer, J. (1983). Instructional scaffolding: Reading and writing as 

natural language activities. Language Arts, 60, 168-175. Retrieved from 

https://www.jstor.org/stable/41961447?seq=1#page_scan_tab_contents 

 

Bandura, A. (1993). Perceived self-efficacy in cognitive development and functioning. 

Educational Psychologist, 28, 117–148. doi: 10.1207/s15326985ep2802_3 

 

Bandura, A. (1997). Self-efficacy: The exercise of control. New York, NY: W H 

Freeman. 

 

Bandura, A. (2006). Guide for constructing self-efficacy scales. In F. Pajares & T. C. 

Urdan (Eds.), Self-efficacy beliefs of adolescents (pp. 307-337). Greenwich, CT: 

Information Age Publishing 

 

Bannan, B. (2007). The integrative learning design framework: An illustrated example 

from the domain of instructional technology. In T. Plomp & N. Nieveen (Eds.), 

An introduction to educational design research (pp. 53–69). Netherlands: SLO-

Netherlands Institute for curriculum development. 

 

Bannan-Ritland, B. (2003). The role of design in research: The integrative learning 

design framework. Educational Researcher, 32(1), 21-24. doi: 

10.3102/0013189X032001021 

 

Barab, S., & Squire, K. (2004). Design-based research: Putting a stake in the ground. The 

Journal of the Learning Sciences, 13, 1–4. doi: 10.1207/s15327809jls1301_1 

 

Beach, D. R. (2008). The effects of i-claim, an instructional technology tutorial, on first-

year college English composition students' argumentation skills: An exploratory 

study (Doctoral dissertation) Retrieved from Proquest Dissertations and Theses 

(Order No. 3323313.) 

 

Becker, H. J., & Ravitz, J. L. (2001, March). Computer use by teachers: Are Cuban’s 

predictions correct. Paper presented at Annual Meeting of the American 

Educational Research Association, Seattle, WA. Retrieved from 



  

152 
 

http://s3.amazonaws.com/academia.edu.documents/6982617/10.1.1.90.6742.pdf?

AWSAccessKeyId=AKIAJ56TQJRTWSMTNPEA&Expires=1476108349&Sign

ature=x7gdiVCuV4z%2FoGbWwmR9ro27T78%3D&response-content-

disposition=inline%3B%20filename%3DComputer_use_by_teachers_Are_Cuban

s_pred.pdf 

 

Belland, B. R. (2014). Scaffolding: Definition, current debates, and future directions. In J. 

M. Spector et al. (Eds.), Handbook of research on educational communications 

and technology (pp. 505-518). New York, NY: Springer. doi: 10.1007/978-1-

4614-3185-5_39 

 

Berry, J. M. (1987, September). A self-efficacy model of memory performance. Paper 

presented at the 95th Annual Convention of the American Psychological 

Association, New York, NY. 

 

Bhavnani, S. K., Reif, F., & John, B. E. (2001). Beyond command knowledge: 

Identifying and teaching strategic knowledge for using complex computer 

applications. Proceedings of the SIGCHI conference on Human factors in 

computing systems, (pp. 229-236). Seattle, WA: Association of Computing 

Machinery:  Special Interest Group on Computer-Human Interaction. doi: 

10.1145/365024.365107    

 

Borthwick, A., & Pierson, M. (2008). Transforming classroom practice: Professional 

development strategies in educational technology. Eugene, OR: International 

Society for Technology in Education. 

 

Brandenburg, D. & Ellinger, A. (2003). The future: Just-in-time learning expectations 

and potential implications for human resource development. Advances in 

Developing Human Resources, 5, 308–320. doi:10.1177/1523422303254629 

 

Brooks, J. G., & Brooks, M. G. (1999). In search of understanding: The case of 

constructivist classrooms. Alexandria, VA: Association for Supervision and 

Curriculum Development. 

 

Brown, A. L. (1992). Design experiments: Theoretical and methodological challenges in 

creating complex interventions in classroom settings. The Journal of the Learning 

Sciences, 2, 141-178. doi: 10.1207/s15327809jls0202_2 

 

Brush, T., & Igoe, A. (2001). A field-based model for integrating technology into pre-

service teacher education. In J. Price et al. (Eds.), Proceedings of Society for 

Information Technology & Teacher Education International Conference 2001 

(pp. 1872-1877). Chesapeake, VA: AACE. Retrieved from 

https://www.learntechlib.org/p/17066 

http://dx.doi.org/10.1145/365024.365107


  

153 
 

 

Cameron, L. (2008). Preparing pre-service teachers to teach with ICTs. In K. McFerrin et 

al. (Eds.), Proceedings of Society for Information Technology & Teacher 

Education International Conference 2008 (pp. 3298-3303). Chesapeake, VA: 

AACE. Retrieved from https://www.learntechlib.org/p/27744 

 

Casner-Lotto, J. & Barrington, L. (2006). Are they really ready to work? Employers' 

perspectives on the basic knowledge and applied skills of new entrants to the 

21st century US workforce. Washington, DC: Partnership for 21st Century Skills. 

ERIC No. ED519465. Retrieved from 

http://files.eric.ed.gov/fulltext/ED519465.pdf 

 

Chang, L., & Lee, G. (2010). A team-teaching model for practicing project-based 

learning in high school: Collaboration between computer and subject teachers. 

Computers and Education, 55, 961–969. doi: 10.1016/j.compedu.2010.04.007 

 

Clark, R., Kirschner, P. A., & Sweller, J. (2012). Putting students on the path to learning: 

The case for fully guided instruction. American Educator, 36(1), 6-11. Retrieved 

from http://hdl.handle.net/1820/4716 

 

Conyers, J. G., Kappel, T., & Rooney, J. (1999). How technology can transform a school. 

Educational Leadership, 56(5), 82-85. Retrieved from https://search-proquest-

com.mutex.gmu.edu/docview/224847548?accountid=14541 

 

Collins, A. (1992). Toward a design science of education. In E. Scanlon & T. O'Shea 

(Eds.), New directions in educational technology (pp. 15-22). Heidelberg, 

Germany: Springer. doi: 10.1007/978-3-642-77750-9_2 

 

Cook, P. (2001). A planning model for integrating technology and educational 

methodologies in the pre-service teacher education program. In J. Price et al. 

(Eds.), Proceedings of Society for Information Technology & Teacher Education 

International Conference 2001 (pp. 1596-1597). Chesapeake, VA: AACE. 

Retrieved from https://www.learntechlib.org/p/17002 

 

Corno, L. (1989). Self-regulated learning: A volitional analysis. In B. J. Zimmerman & 

D. H. Schunk (Eds.), Self-regulated learning and academic achievement: Theory, 

research, and practice (pp. 111–142). New York, NY: Springer. doi:  

10.1007/978-1-4612-3618-4_5 

 

Cowan, N. (2010). The magical mystery four how is working memory capacity limited, 

and why. Current Directions in Psychological Science, 19, 51-57. doi: 

10.1177/0963721409359277 

 



  

154 
 

Creswell, J. W. (2008). Educational research planning, conducting, and evaluating 

quantitative and qualitative research. Upper Saddle River, NJ: Pearson 

Education, Inc. 

 

Creswell, J. W. (2013). Qualitative inquiry and research design. Los Angeles, CA: Sage. 

 

Cuban, L., & Kirkpatrick, H. (1998). Computers make kids smarter—right. TECHNOS: 

Quarterly for Education and Technology, 7(2), 26-31. Retrieved from https://tech-

facilitators.wikispaces.com/file/view/Computers+Make+Kids+Smarter%E2%80%94Righ

t.pdf  
 

Dawson, C., & Rakes, G. C. (2003). The influence of principals’ technology training on 

the integration of technology into schools. Journal of Research on Technology in 

Education, 36, 29-49. doi: 10.1080/15391523.2003.10782401 

 

Dimitrov, D. (2010). Quantitative research in education intermediate and advanced 

methods. Oceanside, NY: Whittier Publications, Inc. 

 

Doering, A., & Veletsianos, G. (2007). Multi-scaffolding environment: An analysis of 

scaffolding and its impact on cognitive load and problem-solving ability. Journal 

of Educational Computing Research, 37, 107-129. doi: 10.2190/Q58T-4388-

8015-8141 

 

Donovan, M. S., & Bransford, J. D. (2005). Introduction. In M. S. Donovan & J. D. 

Bransford (Eds.), How students learn: Mathematics in the classroom. 

Washington, DC: National Academies Press. 

 

Doyle, W. (1983). Academic work. Review of Educational Research, 53, 159-199. 

doi: 10.3102/00346543053002159 

 

Dreyfus, A., Feinstein, B., & Talon, J. (1997). The electronic spreadsheet and cognitive 

skills in inquiry oriented biology. In D. Passey & B. Samways (Eds.), Information 

technology: Supporting change through teacher education (pp. 278-284). New 

York, NY: Springer. doi: 10.1007/978-0-387-35081-3_35 

 

Earle, R. S. (2002). The integration of instructional technology into public education: 

Promises and challenges. Educational Technology Magazine, 42, 5-13. Retrieved 

from http://isites.harvard.edu/fs/docs/icb.topic87187.files/Earle02.pdf 

 

Hardy, J. V. (1999). Teacher attitudes toward and knowledge of computer technology. 

Computers in the Schools, 14(3-4), 119-136. doi: 10.1300/J025v14n03_11 

 



  

155 
 

Hogan, K. E., & Pressley, M. E. (1997). Scaffolding student learning: Instructional 

approaches and issues. Cambridge, MA: Brookline Books. 

 

Holland, L. (2000). A different divide: Preparing tech-savvy leaders. Leadership, 30(1), 

8-12.  

 

International Society for Technology in Education. (2012). ISTE Standards Students. 

Retrieved from ISTE website http://www.iste.org/standards/iste-

standards/standards-for-students 

 

Jones, C. A. (2001). Preparing teachers to use technology. Principal Leadership, 1(9), 

35-39.  

 

Jones, B. F., Rasmussen, C. M., & Moffitt, M. C. (1997). Real-life problem solving: A 

collaborative approach to interdisciplinary learning. Washington, DC: American 

Psychological Association.   

 

Jonassen, D. H. (1990). Thinking technology: Toward a constructivist view of 

instructional design. Educational Technology, 30(9), 34-37.  

 

Jonassen, D. H. (1999). Designing constructivist learning environments. In C.M. 

Reigeluth (Ed.), Instructional-design theories and models: A new paradigm of 

instructional theory, Vol. II (pp. 215-239). Mahwah, NJ: Lawrence Erlbaum 

Associates. 

 

Kereluik, K., & Mishra, P. (2012). Getting the digital generation to integrate technology 

in their learning: A framework for disciplinary learning with technology for 

adolescents. In P. Resta (Ed.), Proceedings of Society for Information Technology 

& Teacher Education International Conference 2012 (pp. 2883-2892). 

Chesapeake, VA: AACE. 

 

Kester, L., Kirschner, P. A., & van Merriënboer, J. J. (2006). Just-in-time information 

presentation: Improving learning a troubleshooting skill. Contemporary 

Educational Psychology, 31, 167-185. doi: 10.1016/j.cedpsych.2005.04.002 

 

Kester, L., Lehnen, C., Van Gerven, P., & Kirschner, P. (2006). Just-in-time, schematic 

supportive information presentation during cognitive skill acquisition. Computers 

in Human Behavior, 22, 93-112. doi: 10.1016/j.chb.2005.01.008 

 

Koehler, M. J., & Mishra, P. (2009). What is technological pedagogical content 

knowledge? Contemporary Issues in Technology and Teacher Education, 9, 60-

70. Retrieved from http://www.citejournal.org/volume-9/issue-1-09/general/what-

is-technological-pedagogicalcontent-knowledge 



  

156 
 

 

Koehler, M. J., Mishra, P., Bouck, E. C., DeSchryver, M., Kereluik, K., Shin, T. S., & 

Wolf, L. G. (2011). Deep-play: Developing TPACK for 21st century teachers. 

International Journal of Learning Technology, 6, 146-163. doi: 

10.1504/IJLT.2011.042646 

 

Krajcik, J. S., Blumenfeld, P. C., Marx, R. W., & Soloway, E. (1994). A collaborative 

model for helping middle-grade science teachers learn project-based instruction. 

The Elementary School Journal, 94, 483-497. doi: 10.1086/461779 

 

Kvale, S., & Brinkmann, S. (2009). Interviews: Learning the craft of qualitative research 

interviewing. Thousand Oaks, CA: Sage 

 

Levin, T., & Wadmany, R. (2008). Teachers’ views on factors affecting effective 

integration of information technology in the classroom: Developmental scenery. 

Journal of Technology and Teacher Education, 16, 233-263. Retrieved from 

http://www.learntechlib.org.mutex.gmu.edu/p/22950 

 

Lin, L., Lee, J., & Robertson, T. (2008). So much to learn, so little time: The study of 

time-critical multitasking behaviors in a multimedia environment. In K. McFerrin 

et al. (Eds.), Proceedings of Society for Information Technology & Teacher 

Education International Conference 2008 (pp. 1897-1901). Chesapeake, VA: 

AACE. Retrieved from https://www.learntechlib.org/p/27475 

 

Linn, M., Davis, E., & Bell, P. (2004). Internet environments for science education. 

London, UK: Lawrence Earlbaum Associates. 

 

Lipscomb, L., Swanson, J., West, A. (2004). Scaffolding. In M. Orey (Ed.), Emerging 

perspectives on learning, teaching, and technology (pp. 226-238). Campbell, CA: 

Textbook Equity LLC.  

 

Lodewyk, K., & Winne, P. (2005). Relations among the structure of learning tasks, 

achievement, and changes in self-efficacy in secondary students. Journal of 

Educational Psychology, 97, 3-12. doi: 10.1037/0022-0663.97.1.3 

 

Marks, D. (2009). Literacy, instruction, and technology: Meeting millennials on their 

own turf. AACE Journal, 17, 363-377. Retrieved from 

http://www.learntechlib.org.mutex.gmu.edu/p/29277 

 

Maxwell, J. (2013). Qualitative research design: An interactive approach. Thousand 

Oaks, CA: Sage. 

 



  

157 
 

McLoughlin, C. (1999). Scaffolding: Applications to learning in technology supported 

environments. In B. Collis & R. Oliver (Eds.), Proceedings of World Conference 

on Educational Multimedia, Hypermedia and Telecommunications 1999 (pp. 

1826-1831). Chesapeake, VA: Association for the Advancement of Computing in 

Education (AACE). ERIC No. ED446740. Retrieved from 

http://files.eric.ed.gov/fulltext/ED446740.pdf 

 

Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis: An expanded 

sourcebook. Thousand Oaks, CA: Sage. 

 

McMillan, J. H., & Schumacher, S. (2001). Research in education: A conceptual 

introduction. New York, NY: Longman. 

 

Mergendoller, J. R., & Thomas, J. W. (2000, April). Managing project based learning: 

Principles from the field. Paper presented at the meeting of the American 

Educational Research Association, New Orleans, LA. Retrieved from 

http://www.dr-

hatfield.com/science_rules/articles/Managing%20Project%20Based%20Learning.

pdf 

 

Miller, G. A. (1956). The magical number seven, plus or minus two: some limits on our 

capacity for processing information. Psychological Review, 63, 81-97. doi: 

10.1037/h0043158 

 

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A 

framework for teacher knowledge. Teachers College Record, 108, 1017-1054. 

doi: 10.1111/j.1467-9620.2006.00684.x 

 

Mishra, P., Koehler, M. J., & Kereluik, K. (2009). The song remains the same: Looking 

back to the future of educational technology. Tech Trends, 53(5), 48-53. doi: 

10.1007/s11528-009-0325-3 

 

Neiderhauser, D.S., & Lindstrom, D.L. (2006). Addressing the NETS for students 

through constructivist technology use in K-12 classrooms. Journal of Educational 

Computing Research, 34, 91-128. doi: 10.2190/E0X3-9CH0-EE2B-PLXG 

 

Norton, P., & Wiburg, K. (2003). Teaching with technology: Designing opportunities to 

learn. Belmont, CA: Wadsworth/Thomson Learning. 

 

Olson, J. K., & Clough, M. P. (2001). Technology’s tendency to undermine serious 

study: A cautionary note. The Clearing House, 75, 8-13. doi: 

10.1080/00098650109599225 

 



  

158 
 

Pajares, F. (1996). Self-efficacy beliefs in academic settings. Review of Educational 

Research, 66, 543–578. doi: 10.3102/00346543066004543 

 

Patton, M. Q. (1990). Qualitative evaluation and research methods. Newbury Park, CA: 

Sage. 

  

Perkins, D. N. (1992). Technology meets constructivism: Do they make a marriage. In T. 

M. Duffy & D. H. Jonassen (Eds.), Constructivism and the technology of 

instruction: A conversation (pp. 45-55). New York, NY: Routledge. 

 

Peterson, L., & Peterson, M. J. (1959). Short-term retention of individual verbal items. 

Journal of experimental psychology, 58, 193-198. doi: 10.1037/h0049234 

 

Piaget, J. (1966). Psychology of intelligence. Lanham, MD: Littlefield, Adams. 

 

Reeves, T.C. (1999). A research agenda for interactive learning in the new millennium. In 

P. Kommers & G. Richards (Eds.), World Conference on Educational 

Multimedia, Hypermedia and Telecommunications 1999 (pp. 15-20). Norfolk, 

VA: AACE.   

 

Reid, R., Lienemann, T. O., & Hagaman, J. L. (2013). Strategy instruction for students 

with learning disabilities. New York, NY: Guilford Publications. 

 

Roblyer, M.D. (2000). The National Educational Technology Standards (NETS): A 

review of definitions, implications, and strategies for integrating NETS into K-12 

curriculum. International Journal of Instructional Media, 27, 133-146. Retrieved 

from https://search-proquest-

com.mutex.gmu.edu/docview/204260826?accountid=14541 

 

Rogers, P. L. (2000). Barriers to adopting emerging technologies in education. Journal of 

Educational Computing Research, 22(4), 455-472. ERIC No. ED429556. 

Retrieved from http://files.eric.ed.gov/fulltext/ED429556.pdf 

 

Saldaña, J. (2009). The coding manual for qualitative researchers. Thousand Oaks, CA: 

Sage. 

 

Scrimshaw, P. (2004). Enabling teachers to make successful use of ICT. Coventry, UK: 

Becta. Retrieved from 

http://dera.ioe.ac.uk/1604/1/becta_2004_enablingsuccessfuluse_litrev.pdf 

 

Schunk, D. H. (1989). Social cognitive theory and self-regulated learning. In B. J. 

Zimmerman & D. H. Schunk (Eds.), Self-regulated learning and academic 



  

159 
 

achievement: Theory, research, and practice (pp. 83–110). New York, NY: 

Springer. doi: 10.1007/978-1-4612-3618-4_4 

 

Schunk, D. H. (1991). Self-efficacy and academic motivation. Educational Psychologist, 

26, 207–231. doi: 10.1080/00461520.1991.9653133 

 

Schwab, R., & Foa, L. (2001). Integrating technologies throughout our schools. Phi Delta 

Kappan, 82, 620–624. doi: 10.1177/003172170108200812 

 

Selinger, M. (2001): Learning information and communications technology skills and the 

subject context of the learning. Journal of Information Technology for Teacher 

Education, 10, 143-156. doi: 10.1080/14759390100200108 

 

Shaw, D.E., Becker, H.J., Bransford, J.D., Davidson, J., Hawkins, J., Malcom, S., & 

Lehoczky, S. (1998). Report to the president on the use of technology to 

strengthen K-12 education in the United States. Journal of Science Education 

and Technology, 7, 115-126. doi: 10.1023/A:1022539822660 

 

Skinner, B. F. (1954). The technology of teaching. Harvard Educational Review, 24(2), 

86-97. 

 

Smaldino, S. E., Lowther, D. L., & Russell, J. D. (2012). Instructional technology and 

media for learning (10th ed.). Boston, MA: Pearson Education, Inc. 

 

Snoeyink, R., & Ertmer, P. A. (2001). Thrust into technology: How veteran teachers 

respond. Journal of Educational Technology Systems, 30, 85–111. doi: 

10.2190/YDL7-XH09-RLJ6-MTP1 

 

Sweller, J. (1988). Cognitive load during problem solving: effects on learning. Cognitive 

Science, 12, 257–285. doi: 10.1207/s15516709cog1202_4 

 

Sweller, J., van Merrienboer, J. J. G., & Paas, F. (1998). Cognitive architecture and 

instructional design. Educational Psychology Review, 10, 251–296. doi: 

10.1023/A:1022193728205 

 

Synteta, P. (2003). Project-based e-learning in higher education: The model and the 

method, the practice and the portal. Studies in Communication Sciences, 3, 263-

269. Retrieved from http://www.newmine.org 

 

Tharp, R. G., & Gallimore, R. (1988). Rousing minds to life. Cambridge: Cambridge 

University Press. 

 



  

160 
 

Thomas, J. W. (2000). A review of research on project-based learning. San Rafael, CA: 

Autodesk Foundation. Retrieved from 

http://www.ri.net/middletown/mef/linksresources/documents/researchreviewPBL

_070226.pdf 

 

Thomas, J. W., Mergendoller, J. R., & Michaelson, A. (1999). Project-based learning: A 

handbook for middle and high school teachers. Novato, CA: The Buck Institute 

for Education. 

 

Turnbull, A., Turnbull, R., Shank, M., & Leal, D. (1999). Exceptional lives: Special 

education in today’s schools. Upper Saddle River, N.J: Prentice-Hall, Inc.  

 

United States Department of Education & Office of Educational Technology. (2004). 

Toward a new golden age in American education: How the internet, the law and 

today's students are revolutionizing expectations. Washington, D.C.: Office of 

Educational Technology.  

 

van den Akker, J. (1999). Principles and methods of development research. In J. van den 

Akker, N. Nieveen, R.M. Branch, K.L. Gustafson & T. Plomp (Eds.), Design 

methodology and developmental research in education and training (pp. 1-14). 

The Netherlands: Kluwer Academic Publishers. doi: 10.1007/978-94-011-4255-

7_1  

 

van den Aaker, J., Gravemeijer, K., McKenney, S., & Nieveen, N. (2006). Introducing 

educational design research. In J. van den Akker, K. Gravemeijer, S. McKenney 

& N. Nieveen (Eds.), Educational design research (pp. 3-7). London, UK: 

Routledge. 

 

Van der Meij, H & Gellevij, M. (1998). Screen captures in software documentation. 

Technical Communication, 45, 529-543.  

 

Van Gerven, P. W. M., Paas, F., van Merrienboer, J. J. G., & Schmidt, H. G. (2002). 

Cognitive load theory and aging: effects of worked examples on training 

efficiency. Learning and Instruction, 38, 87–107. doi: 10.1016/S0959-

4752(01)00017-2 

 

van Merrienboer, J. J. G., Kirschner, P. A., & Kester, L. (2003). Taking the load of a 

learner’s mind: Instructional design for complex learning. Educational 

Psychologist, 38, 5–13. doi: 10.1207/S15326985EP3801_2 

 

Virginia Department of Education. (2003). Virginia educational technology plan. 

Retrieved from 

http://www.doe.virginia.gov/support/technology/edtech_plan/plan_2003-2009.pdf 



  

161 
 

 

Vygotsky, L.S. (1978). Mind in society. Cambridge, MA: Harvard University Press. 
 

Weintraub, R., & Martineau, J. (2002). The just-in-time imperative. Talent and 

Development, 56(6), 50-58.  

 

Wigfield, A., & Eccles, J. S. (1992). The development of achievement task values: A 

theoretical analysis. Developmental Review, 12, 265–310. doi: 10.1016/0273-

2297(92)90011-P 

 

Wilson, B. G., (1996). What is a constructivist learning environment. In B. G. Wilson 

(Ed.), Constructivist learning environments: Case studies in instructional design 

(pp. 3-8). Englewood Cliffs, NJ: Educational Technology Publications. 

 

Winne, P. H. (1997). Experimenting to bootstrap self-regulated learning. Journal of 

Educational Psychology, 89, 397-410. doi: 10.1037/0022-0663.89.3.397 

 

Winne, P. H. (2001). Self-regulated learning viewed from models of information 

processing. In B. J. Zimmerman & D. H. Schunk (Eds.), Self-regulated learning 

and academic achievement: Theory, research, and practice (pp. 153–189). New 

York: Longman. 

 

Winne, P. H., & Hadwin, A. F. (1998). Studying as self-regulated learning. In D. J. 

Hacker, J. Dunlosky, & A. C. Graesser (Eds.), Metacognition in educational 

theory and practice (pp. 277–304). Hillsdale, NJ: Erlbaum. 

 

Wood, D., Bruner, J. S., & Ross, G. (1976). The role of tutoring in problem solving. 

Journal of Child Psychology and Psychiatry, 17, 89-100. doi: 10.1111/j.1469-

7610.1976.tb00381.x 

  



  

162 
 

 
 
 
 

 
Biography 

 

 

 

Peggy D. Weimer received her Bachelor of Science from Miami University in 1978.  She 

was employed as a computer programmer in the banking industry for eight years before 

entering the field of education.  She was employed as a computer teacher for 18 years at 

numerous schools including Western School, Arapahoe Community College, Fairfax 

County Adult Education, and Paul VI Catholic High School.  After receiving her Masters 

of Education from George Mason University in 2007, she was employed as an 

Instructional Technologist at Paul VI Catholic High School and currently serves as the 

school’s Assistant Academic Dean.   
 
 
 
 
 
 
 
 
 
 
 
 
 

 


