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This study examined the effect of middle school music enrollment on 8th grade 

academic outcomes within a large-scale, community-wide, prospective, longitudinal 

study of predominantly low-income students (N = 38,284). Middle school music 

enrollment was measured in three ways - ever enrolled (Y/N), years of enrollment (0-3), 

and years enrolled within music students (1-3). Only 20% (n = 8,007) of students 

enrolled in a music elective (band, chorus, guitar, orchestra, or keyboard). 

After controlling for significant predictors of music enrollment in middle school 

(ethnicity, gender, SES, special education status, ELL status, initial school readiness, and 

5th grade academic performance), and enrollment in other arts electives (visual arts, 

dance, and drama), music enrollment in 6th, 7th, or 8th grade was related to greater GPA 

and standardized test scores, and lower days absent and odds of suspension in 8th grade. 

Further, greater years of enrollment was related to better academic outcomes, and 

students with lower 5th grade GPAs benefitted more from additional years of music than 



 

students with higher 5th grade GPAs. The effect of enrollment was similarly 

explored for individual music electives (band (n = 4,801), chorus (n = 1,543), guitar (n = 

1,127), orchestra (n = 857), keyboard (n = 630)). Individual music elective analyses 

revealed differences in academic benefits of enrollment by music type. Band and 

orchestra were related to the most academic advantages followed by guitar, chorus, and 

keyboard. Music electives appear to support academic gains especially among at-risk 

students. Parents and teachers should encourage their students to enroll and persist in 

music electives throughout middle school. Methods to increase enrollment and support 

for continued student participation in music electives should be explored
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INTRODUCTION 

 

 

It is a popular belief among teachers, parents, and practitioners that musical 

activities have the potential to boost a child’s development and academic performance. 

However, the literature on the relationship between music engagement and both academic 

and cognitive outcomes is mixed. Researchers have found positive effects (Holochwost, 

2017, Kinney 2008, Winsler et al., 2019) and little to no effect of music engagement on 

academic outcomes (Elpus, 2013; Foster & Jenkins, 2017). Additionally, researchers 

have provided theoretical reasoning why music may have ancillary benefits, but 

theoretical consensus is limited.  

There are multiple theoretical reasons to explain how music is related to improved 

educational outcomes. Researchers have explored cognitive (Costa-Giomi, 1999; 

Moreneo et al., 2011), social (Cabedo-Mas & Diaz-Gomez, 20120; Rosevear, 2010), and 

demographic (Kinney, 2010; Southgate & Roscigno, 2009) reasons for music 

engagement benefits. In my thesis, I am focusing on academic outcomes related to 

enrollment in middle school music elective courses. For this project, I focus on music 

classes that emphasize instrument mastery, these classes include band, chorus, guitar, 

orchestra, and keyboard. I will discuss my theoretical reasons why music may be 

beneficial to academic performance, and why it is 
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important to group students by initial academic performance when 

exploring the relationship between music enrollment and academic outcomes. My 

thesis aims to examine academic performance among music and non-music 

students in middle school. 

Theoretical Relationship between Music Enrollment and Academic Outcomes 

Incorporating music throughout grade school provides students a unique 

opportunity for growth and development. Music training requires students to learn 

and practice skills like note reading, intonation, and technique, and gives students 

performance experience. Music students must learn how to interpret music 

notation, critically assess the accuracy of pitches they produce, carefully monitor 

the process of producing sound, and practice self- and other- awareness when 

performing. This process of music skill acquisition and performance promotes the 

development of self-awareness and self-efficacy (Hogan & Winner, 2019). For 

example, learning how to play an instrument requires discipline and perseverance; 

both discipline and perseverance are characteristics that are critical to academic 

achievement. Therefore, musical training may strengthen a student's ability and 

motivation to learn in the academic domain (Metsäpelto & Pulkkinen, 2012). 

Music engagement in school is often an ensemble experience that requires 

students to listen not only to themselves but to their classmates as well. A 

successful music ensemble performance requires cooperation and synergy among 

musicians (Barrett & Bond, 2015). This level of connection among peers may 

promote a sense of belonging and provide social support that encourages students 
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to support each other beyond the music room – in their academic classes. Social support 

improves student’s academic experience particularly for disadvantaged or at-risk youth 

(Barrett & Bond, 2015). These aspects of in-school music engagement push students to 

develop habits of mind that can benefit their academic performance (Hogan & Winner, 

2019).  

Habits of mind are methods of thinking that influence an individual’s behavior 

(Hogan & Winner, 2019). Because habits of mind are broad methods of thinking, they are 

applicable to many contexts like the academic domain. Researchers have observed eight 

habits of mind taught in music ensemble classrooms including: evaluate (e.g. assess a 

pitch and know how to adjust it if it’s out of tune), express (e.g. interpret a piece and 

convey it effectively), imagine (e.g, process a sound in one’s mind before playing it), 

listen (e.g. awareness of sound balance in an ensemble), notice (e.g. awareness of one’s 

posture or heeding conductor cues while performing), participate in community (e.g. 

students forming a group to practice together), persist (e.g. practicing for weeks to 

prepare for a concert), and set goals and be prepared (e.g. arriving early and prepared to 

warm up before a concert) (Hogan & Winner, 2019). These habits have unique 

applications in music classes but are also used in academic courses: evaluate (e.g. proof 

reading a draft and fixing grammatical errors), express (e.g. interpret a poem and describe 

it’s meaning effectively), imagine (e.g. making a prediction of what will happen in an 

experiment), listen (e.g. heeding spoken instructions), notice (e.g. focusing on personal or 

peer expressions when communicating) participate in community (e.g. students forming a 

group to study together), persist (e.g. committing to studying more to improve a class 



 

4 
 

grade), and set goals and be prepared (e.g. creating a project timeline and 

acquiring the resources to complete the project). Music classes give students the 

opportunity to learn and practice these important habits outside of an academic 

context. If students are able to adopt these habits in their music class, they have 

the potential to apply and practice these habits in their academic courses as well. 

For students who already practice these habits of mind, music classes give them 

an additional context to strengthen these productive behaviors.  

When students enroll in a music elective, they take the opportunity to 

explore their musical interest with peers who share similar interests. Therefore, 

music electives are a unique social setting within schools where students may 

choose to be with like-minded peers (Bartolome, 2013; Morrison, 2001;14). 

Within the school context, music electives are a setting for students to bond over a 

shared interest, build relationships, and potentially support and influence each 

other outside of the music room as well. 

Because students may choose their electives, electives are a place where 

students of varying academic abilities mingle outside of academic tracks. Once 

students are enrolled in a music elective together, they become resources to each 

other. For example, a student who is struggling with a math assignment may seek 

and/or receive help from a mathematically advanced friend in their orchestra 

class. Additionally, perhaps over time, advantaged and academically advanced 

students enrolled in music classes socialize and support each other, and their less 

advantaged peers, to value academic achievement. Students enrolled in an 
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ensemble music class are taught the importance of contributing to a collective, blending, 

and supporting their peers (Hogan & Winner, 2019). Consequently, music classes are 

inherently a social context where peer influence contributes to academic attitudes within 

music students. 

Alternative to considering specific, direct relations between skills gained from 

musical training that relate to gains in academic skills, it is possible that musical 

experiences as a whole create an experience that improves conditions for cognitive and 

academic gains (Diamond, 2015). Executive function suffers when an individual is 

stressed, in poor physical condition, and lonely (Diamond, 2015). As musical experiences 

engage individuals cognitively, physically, and socially, it is a well-rounded approach to 

improve conditions under which executive function can be trained and thrive (Diamond, 

2015). Music electives are environments that indirectly support executive function skills 

by giving students the opportunity to cultivate joy, pride, and self-confidence which also 

improve academic achievement (Diamond & Lee, 2011). 

Another factor to keep in mind when evaluating the effect of music enrollment on 

academic outcomes is that initially lower academically performing students have the 

most room to grow from potential academic benefits of music training. Researchers have 

found a related pattern when measuring pre- and post- prosocial skills when 

administering a 10-month music intervention. Participants with poorer baseline measures 

of prosocial skills showed benefits of music participation while participants with high 

baseline social skills did not (Schellenberg, 2015). From this example, it seems important 
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to consider that baseline academic performance may moderate a possible effect of 

music enrollment on later academic outcomes. 

In our previous work, we found that after controlling for demographic, 

(race/ethnicity, gender, SES, special education status, English language learner 

status, English proficiency), early cognitive skills (age 4 gross motor, fine motor, 

cognitive, language, and social skills, and behavioral concerns), and prior 

academic skills in middle school (5th grade GPA and standardized reading 

scores), higher 5th grade GPA and standardized reading scores were related to 

greater odds of enrolling in music electives (band, chorus, guitar, and orchestra) 

in middle school (Alegrado & Winsler, 2020). We know students with certain 

advantages are enrolled in music electives, (Alegrado & Winsler 2020; Elpus & 

Abril, 2011; Elpus, 2013; Foster & Jenkins, 2017; Kinney 2020) and these 

advantages already support their academic progress in school, so it is important to 

examine whether the possible effects of music enrollment are stronger among less 

advantaged students.  

There is more potential for academic improvement for students who begin 

music enrollment with poorer school performance than their peers. If music 

enrollment relates to greater academic outcomes in schools, then disadvantaged 

and at-risk youth have the most to gain from enrollment. Therefore, if we observe 

early academic performance for students before enrollment, we may find that 

lower academically performing students show greater gains after music 

enrollment than students who are already strong academic performers. Thus, it is 
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important to consider a potential moderating effect of initial academic performance on 

academic outcomes after music enrollment.   

Music and academic and cognitive outcomes. 

Many correlational studies have been conducted to explore the “effect” of musical 

experiences and have found a relationship between musical experiences and enhanced 

academic or cognitive performance (Butzlaff, 2000; Cabanac et al., 2013; Gouzouasis et 

al., 2007; Vaughn & Winner, 2000; Wetter et al., 2009). However, correlational studies 

are not able to infer a causal relationship between musical experience and outcomes 

(Foster & Jenkins, 2017; Schellenberg, 2011). There have been some experimental design 

studies that have uncovered causal relationships between music and later academic and 

cognitive outcomes (Gardiner et al., 1996; Holochwost et al., 2017; Moreno et al., 2011; 

Schellenberg, 2004).  

As an alternative to experimental design, yet still more rigorous than correlational 

studies that do not include control variables, researchers use quasi-experimental designs 

to explore possible effects of music by controlling for pre-existing background 

differences between musical and non-musical groups (Piro & Ortiz, 2009; Tierney et al., 

2013; Williams et al., 2015; Winsler et al., 2019). Therefore, it is important for 

researchers who do not use experimental designs to identify and control for possible 

selection effects related to music participation. The present thesis examines academic 

effects of in-school music education by employing a longitudinal, quasi-experimental 

research design that addresses this methodological issue. 

Correlational Research 
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Much of the existing literature that explores the relationship between 

music and both academic and cognitive outcomes is correlational. Correlational 

studies show positive associations between musical experiences and various 

academic and cognitive outcomes. However, researchers who conduct 

correlational studies must recognize that the direction of the association between 

music and these outcomes cannot be determined through correlations. 

Correlations do not account for various economic, family, and demographic 

differences that are correlated with both music engagement and academic 

performance. Background differences such as SES, family structure, prior 

academic performance, and personality are important third-variable confounds 

that are rarely addressed in correlational music research (Corrigall et al., 2013; 

Fitzpatrick, 2006; Foster & Jenkins 2017; Schellenberg, 2011; Winner & Cooper). 

Nonetheless, research shows that music is associated with greater academic 

outcomes (e.g, course grades, standardized math and reading scores, end-of-year 

GPA) (Butzlaff, 2000; Cabanac et al., 2013; Gouzouasis et al., 2007; Vaughn & 

Winner, 2000; Wetter et al., 2009). More rigorously designed research such as 

experimental and quasi-experimental research must be employed, however, to 

assess the possibility of a causal relationship between music and cognitive 

outcomes. 

Experimental Research 

Experimental research that supports causal inference through random 

assignment to music and non-music conditions is rare. However, this type of 
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research design provides causal evidence of ancillary benefits of musical training 

(Gardiner et al., 1996; Holochwost et al., 2017; Moreno et al., 2011; 

Schellenberg, 2004). However not all experimental music research finds positive 

outcomes for music training (Costa-Giomi, 2004). 

Gardiner et al. (1996) randomly assigned 96 first-grade public school students 

across eight schools to either a standard or skill-focused music and visual arts curriculum. 

Researchers compared standardized math and reading scores between the two groups. 

They found that the first-grade students in the skill-development arts course performed 

below their peers academically in kindergarten. However, after 7 months of their first-

grade skill-development arts curriculum, they caught up to their peers in reading and 

surpassed their peers in math. The same pattern was found after 7 months of their second-

grade skill-development arts curriculum. They were later able to compare students who 

had 2 years, 1 year, and no years of skill-focused arts curriculum. They found the 

proportion of students performing at- or above- grade level in second grade math was 

highest for students with 2 years of arts skill-development training, followed by 1 year of 

arts skill-development training. This suggests that longer engagement in arts skill-

development is related to better performance in math.  

Holochwost et al. (2017) found similar results. Students assigned by lottery to 

participate in an intensive music education course had higher standardized test scores, 

English language arts grades, and better performance in executive function, and short-

term memory tasks compared to controls after 1 year of program participation. Notably, 

the differences in outcome performance between students who were and were not 
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enrolled in the music training program increased with the number of years 

students were enrolled in the program. The intensive music education course 

consisted of orchestra ensemble training. Participating students received two 

hours of daily ensemble training during the school week. It is possible that the 

rigorous music education course provided students with more structure and forced 

students to manage their academic and extracurricular activities. Participation in 

the intensive music education course gave students a community and direction to 

set goals and be prepared, echoing habits of mind specific to music training 

discussed earlier.    

Schellenberg (2004) was also able to use an experimental design to 

explore the effects of music training over time among a sample of six-year-old 

children. The study consisted four conditions, two musical groups (keyboard or 

vocal lessons) and two control groups (drama and no lessons). Child IQ was 

assessed at three time points, before, during, and after the lessons took place. IQ 

was assessed by the WISC-III which examined verbal comprehension, perceptual 

organization, freedom from distraction, and processing speed. Researchers found 

that children in the music conditions had a greater increase in IQ and academic 

performance compared to the control conditions after the 36-week program 

(Schellenberg, 2004). Freedom from distractibility and processing speed showed a 

larger increase after the program than verbal comprehension and perceptual 

organization. Perhaps the greater growth in the freedom from distractibility and 

processing speed index is related to improved focus among children who received 
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music training. Auditory focus is an important aspect of music engagement, so it is 

possible that children in the music condition received more explicit opportunities to 

practice auditory focus. This relates to the listening habit of mind described earlier in the 

introduction. The ability to focus on auditory information is beneficial beyond music 

engagement.  

Other experimental research also shows positive effects of musical training on 

cognition, executive functioning, and/or academic performance. Music can be used to 

improve student learning in the classroom. Moreno et al. (2011) randomly assigned 48 

pre-k students to either a music or visual arts 20-day training program. Students 

participated in two one-hour training sessions five days a week for four weeks. At the end 

of the program, they found students enrolled in the music training program performed 

better on verbal intelligence. Impressively, this study shows that music interventions can 

have a significant impact in a little as 20 days.  

In another experimental music study, a researcher provided fourth-grade children 

with 3 years of piano instructions (Costa-Giomi, 2004). Participants in the study had no 

prior formal music instruction. Children in the experimental group were given an acoustic 

piano and weekly individual music lessons for three years at no cost to their family. After 

3 years, students who received 3 years of piano instruction had better self-esteem and 

music but did not show significant advantages in math and language scores. Math and 

language scores were assessed using the Canadian Achievement Test 2 (CAT2) 

Researchers also observed that children in the experimental group did not suffer 

academically from added strain of music instruction (Costa-Giomi, 2004). This suggests 
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that while music training may not always be associated with marked academic 

gains, music instruction does show non-academic gains and does not hurt 

academic performance. 

According to my review of the literature, it seems that music studies that 

employ experimental design tend to find that musical experiences lead to 

cognitive and performance gains (Gardiner et al., 1996; Holochwost et al., 2017; 

Moreno et al., 2011; Schellenberg, 2004), but not all studies find positive gains 

after music instruction (Costa-Giomi, 2004). However, true experimental music 

research is rare, and researchers alternatively design quasi-experimental studies to 

assess the impact of music on cognitive and academic outcomes within naturally 

occurring groups of musically engaged children and non-musically engaged 

children.    

Quasi-Experimental Research 

There are two forms of quasi-experimental research. One method uses pre- 

and post- intervention data to assess if an intervention led to significant outcomes 

with either no control group or a comparison group without random assignment. 

A second method uses statistical controls to compare how naturally occurring 

groups differ on an outcome (Winsler et al., 2019). Factors that are statistically 

significantly related to group membership are called “selection effects” and are 

used as controls in quasi-experimental research. For example, Corriball et al. 

(2013) found correlations between greater family income, parent education, 
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extracurricular involvement, IQ, and grades in school were also associated with musical 

experience.  

In the 2019 study by Winsler et al., researchers examined a sample of 31,322 low-

income, ethnically and linguistically diverse students in Miami Dade County Public 

Schools to identify selection factors related to enrolling in in-school arts electives in 

middle school. They conducted a multiple regression analysis to identify predictors of 

arts enrollment. They found the odds of enrolling in an arts class were lower for Black 

students, males, students with disabilities, those previously retained, and those not 

English proficient. On the other hand, stronger school readiness skills at age 4 and 

stronger prior 5th grade academic performance were related to greater odds of arts 

enrollment. The identification of these predictors of enrollment, or selection factors, 

demonstrate pre-existing differences between arts-students and non-arts students before 

the start of lessons. These results contribute to the position that arts students have early 

advantages over their non-arts peers that may confound the positive relationships found 

between arts engagement and cognitive and academic skills.  

In order to take these selection factors into account when assessing academic 

outcomes of arts engagement, Winsler et al. (2019) conducted multiple regression 

analyses controlling for significant predictors of arts enrollment. Multiple regression 

analyses were conducted for concurrent and subsequent outcomes from taking arts 

courses for sixth and seventh grade. After controlling for selection factors, they found 

arts-enrollment was indeed still related to greater subsequent GPA, and standardized 

math and reading scores. This shows that even after controlling for background 
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differences, arts enrollment is still significantly related to greater academic 

outcomes (Winsler et al., 2019). Although the Winsler et al, (2019) study did not 

look at music enrollment specifically, the results of the study showed that students 

who engage in arts in general are different than students who do not engage in the 

arts.  

Kinney (2019) looked at selection factors and outcomes of music 

engagement, and was able to explore how selection factors and academic 

outcomes of music engagement vary by music form. Kinney examined band, 

strings, choir, and non-music enrollment in grades 6, 8, and 10. Similar to the 

Winsler et al, (2019), Kinney used multinomial logistic regression to identify 

predictors of band, strings, and choir enrollment among selected covariates: SES, 

number of parents/guardians, district mobility, school mobility, ethnicity, sex, and 

math and reading achievement. Predictors of enrollment varied by music form and 

remained stable across grades. This suggests that child background influences not 

only enrollment in music electives but also the type of music elective. After 

controlling for selection factors, Kinney found that overall music participation 

was predicted by academic achievement. Instrumental and vocal enrollment was 

predicted by reading test scores, but only instrumental enrollment was predicted 

by prior math test scores. It is important to note that selection factors identified 

for choir students were more similar to non-music students than instrumental 

students. This difference between instrumental and non-instrumental music 
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training highlights the importance of exploring specific outcomes of different types of 

music training.  

In another large-scale quasi-experimental study, researchers explored the 

relationship between in-school music enrollment and grade 10 math, science, and English 

achievement, as well as grade 12 English achievement (Guhn et al., 2019). Similar to the 

Winsler et al. (2019) and Kinney (2019), Guhn et al. (2019) controlled for background 

differences between music and non-music students. After controlling for 

language/cultural background, grade 7 academic achievement, and neighborhood 

socioeconomic status, they found significant relationships between music enrollment and 

later academic performance. Music students outperformed non-music students 

academically. Interestingly, among music students, better performance in music class was 

related to better scores across academic subjects. Further, the relationship between music 

engagement and exam scores was greater for instrumental music students compared to 

vocal music students. It is possible that instrumental and vocal training emphasize 

different methods of learning that rely on different cognitive processes (Guhn et al., 

2019). For example, playing an instrument requires hand-eye and spatial coordination 

which is not necessarily emphasized in vocal training. Similar to the Kinney (2019) 

study, this result shows that the possible benefits of music engagement may vary by type 

of music training students receive. Although the results of these three quasi-experimental 

studies found positive relationships between music engagement and academic 

performance, not all quasi-experimental studies support this relationship. The results of 



 

16 
 

these studies contrast the results of the Elpus (2013) and Foster and Jenkins 

(2017) studies discussed below. 

Students who take music in school are different than students who do not 

(Elpus, 2013; Kinney, 2010). Elpus (2013) used data from the Education 

Longitudinal Study of 2002 (ELS) to compare SAT scores of students who 

received at least 1 course credit in HS music and students with no HS music 

course credits. Within a nationally representative sample, Elpus (2013) found 

music students had significantly greater SAT scores than non-music students. 

However, after controlling for factors such as SES, race, family composition, and 

academic achievement, the difference in SAT performance between music 

students and non-music students disappeared. Similar to Winsler et al. (2019) 

Kinney (2019), and Guhn et al. (2007), Elpus recognized that students who enroll 

in music classes are likely those who are already well situated, advantaged, and 

likely to excel in school regardless of their musical experience (Elpus, 2013). 

Similar to Kinney (2019), Elpus was able to compare instrumental and non-

instrumental music students. He found that, music student performance on the 

SAT varied by the type of music elective. Not controlling for background 

differences, instrumental students (band and orchestra) scored higher than non-

music students on the SAT while choir students scored lower than non-music 

students (Elpus, 2013). These studies highlight the importance of understanding 

the selection effects at play behind the potential benefits of musical experiences 

and the need to examine specific types of music exposure. 
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Another quasi-experimental study using nationally representative data from the 

Panel Study of Income Dynamics Child Development Supplement (Foster & Jenkins, 

2017) included family and child covariates when exploring the relationship between 

music engagement and child outcomes (math skill, verbal skill, working memory, parent 

reports of social skills and behavior, and child-reports of self-concept). Children who 

received musical experiences outside of school had parents with higher IQ, greater years 

of education, and more money and time to spend on their children which explained the 

advanced academic achievement (Foster & Jenkins, 2017). Similar to Elpus (2013), once 

researchers controlled for background differences, they were not able to find support for a 

causal relationship between arts participation and later cognitive outcomes. Out of all 

quasi-experimental studies reviewed in this paper, this was the only study to observe out-

of-school musical training rather than in-school music enrollment.  

Summary 

Researchers have explored the possible effects of music training on executive 

function, academic, and cognitive outcomes for years (Butzlaff, 2000; Gardiner et al., 

1996; Holochwost et al., 2017; Winsler et al., 2019). Although the literature lacks 

consensus on whether or not music training benefits exist, there is more support for music 

training effects than non-support for music training effects (Guhn et al., 2019; 

Holochwost et al., 2017; Kinney, 2019; Moreno et al., 2011; Schellenberg, 2004). 

Rsearchers tend to find that children engaged in musical experiences have greater 

cognitive skills and are from more advantaged backgrounds than their untrained peers 

(Corrigall et al., 2013; Fitzpatrick, 2006; Foster & Jenkins 2017; Schellenberg, 2011; 
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Winner & Cooper). This pattern highlights why many correlational studies find 

support for music engagement and various EF, academic, and cognitive outcome 

measures. Children who engage in music training are likely children who would 

do better on these outcome measures regardless of if and when music training 

takes place. This highlights the importance of employing true experimental design 

when assessing the effects of music training.  

  True experimental design is rare in music research (Gardiner et al, 1996; 

Holochwost et al., 2017; Moreno et al., 2011; Schellenberg, 2004), but it is a 

powerful design that can convincingly show an effect of musical experience on 

outcomes. Our review of studies that were able to use experimental design 

supported music training effects. However, a multi-year longitudinal experimental 

design that employs random assignment to music exposure and non-music 

exposure groups in public schools is very difficult if not impossible to execute. If 

researchers cannot employ random assignment into their experimental design, it is 

important they explore what differences exist between the groups being 

compared. Controlling for significant differences between groups before 

comparing group performance is critical because it removes pre-existing 

advantages or disadvantages that may bias an outcome. The review of quasi-

experimental and experimental research in this paper lacked consensus on the 

effect of musical training on various measures academic performance. 

Researchers in the field agree that music and non-music students are different, 

and these differences must be accounted for when comparing the two groups 
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(Elpus, 2013; Kinney, 2019). However, after controlling for background, researchers find 

both support (Guhn et al, 2007, Kinney, 2019) and non-support (Elpus, 2013; Foster & 

Jenkins, 2017) for music training effects across studies.   

Researchers exploring the impact of musical experience observe that children 

with musical experiences are likely to have both a more affluent background and show 

more early cognitive advantages compared to their non-musical peers (Elpus, 2013; 

Foster & Jenkins, 2017; Gouzouasis et al., 2007; Kinney, 2019). Therefore, it is 

important for researchers to control for background differences when examining the 

impact of musical experiences. Selection effects like ethnicity, gender, SES are 

commonly addressed in research (Elpus, 2013; Kinney, 2019; Gara & Winsler, 2019; 

Winsler et al., 2019). Additionally, longitudinal studies that have early childhood 

performance data provide a unique opportunity to explore early childhood differences 

years before an experience takes place. The earlier information we have on group 

differences, the better picture we have of initial group differences (Gara & Winsler, 2019; 

Winsler et al., 2019).  

Previous study 

In our previous work, we explored rates of middle school music elective 

participation and pre-existing differences between music and non-music middle-school 

students (Alegrado & Winsler, 2020). We found that 22% of our sample enrolled in a 

middle school music class. Music enrollment was lowest in 8th grade (12%), 6th grade 

showed slightly higher enrollment (14%), and 7th grade had the greatest enrollment rate 
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in music classes (15%). Music enrollment varied by music form. Overall, band 

had the highest rate of enrollment (12%), then chorus (4%), guitar (3%), and 

orchestra (2%).  

Similar to previous literature, we found systematic differences between 

music and non-music students (Elpus, 2013; Kinney, 2019; Winsler et al., 2019). 

It is important to note that predictors of enrollment varied slightly by music form. 

Significant predictors of enrollment for overall music and for the four individual 

music electives we explored (i.e. band, chorus, guitar, and orchestra) include 

gender, ethnicity, poverty, special education, ELL status, 5th grade English 

proficiency, prior academic performance (5th grade GPA, standardized math and 

reading test scores) and initial school readiness skills (social, behavioral, 

cognitive, language, and motor skills) at age four. These predictors of music 

enrollment demonstrate differences between music and non-music students prior 

to 6th grade – before students begin music enrollment.  

It is important to explore the impact of music enrollment in middle school 

because middle school is the first opportunity students have to elect into full in-

school music course. It is also an opportunity for students with little to no prior 

musical experience to receive music education. Later entry into music classes 

becomes more difficult as music enrollment reflects a closed system (McNeal, 

1998). Music students are expected to grow in skill and technique with each year 

of enrollment. For example, students who enroll in a high school intermediate 

orchestra class are expected to be prepared to further develop their music skills 
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beyond the standard of middle school orchestra (Fine Arts, n.d.). Therefore, entry into 

high-school music electives without previous middle school enrollment is difficult and 

uncommon. 

My data allow me to observe student enrollment in various music classes (i.e., 

band, chorus, guitar, orchestra, and keyboard) and school outcomes (i.e, GPA, 

standardized test scores, attendance, retention, and suspension). I am chiefly interested in 

music electives that go beyond learning general musical content by emphasizing 

instrument mastery and performance. Therefore, I will not examine general music or 

music theory students and instead focus on band, chorus, guitar, orchestra, and keyboard. 

Researchers have explored the differences between instrumental music electives (band 

and orchestra) and vocal music electives (chorus) (Elpus, 2013; Kinney, 2008), 

highlighting the difference between internal (vocal cords) and external (physical 

instrument) musical training. It is possible that playing an instrument requires hand-eye 

and spatial coordination which is not necessarily emphasized in vocal training (Guhn et 

al., 2019). After reviewing music curriculum guidelines for middle school music electives 

offered in Miami Dade County Public Schools, I found music classes that focus on 

musical content (music theory and general music) rather than instrument mastery (band, 

chorus, orchestra, guitar, and keyboard) have lower public performance expectations. 

Performance preparation is an aspect of musical training that requires planning, 

persistence, and goal orientation. These characteristics underlie a possible explanation for 

how skills developed in music training may transfer to the academic domain. After 
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students select which music elective(s) they want to take, they find themselves in 

a class with peers who share similar preferences.  

The Current Study 

Previous research explored predictors and outcomes of arts enrollment 

(dance, drama, music, and visual arts) as a whole (Winsler et al., 2019), and 

specifically at dance enrollment (Gara & Winsler, 2019). This study explored 

outcomes of music enrollment after controlling for predictors of enrollment 

previously identified by Alegrado and Winsler (2020). My data come from the 

Miami School Readiness Project, (MSRP; Winsler, et al., 2008), a large-scale, 

community-wide, prospective, longitudinal study of predominantly low-income, 

ethnically diverse students in Miami. The Miami School Readiness Project 

follows five cohorts of children who attended either community-based childcare 

with subsidies or public-school pre-K programs at age four between the 2002-

2007 in Miami Florida. We will explore academic outcomes of students who did 

and did not enroll in music elective courses (band, choir, orchestra, guitar, 

keyboard) in public middle schools (6th, 7th, and 8th grade) between the 2009 and 

2016 academic school years while controlling for selection effects identified in 

our previous study (i.e., gender, ethnicity, poverty, special education, ELL status, 

5th grade English proficiency), prior academic performance (i.e., 5th grade GPA, 

standardized math and reading test scores), and initial school readiness skills (i.e., 

social, behavioral, cognitive, language, and motor skills) at age four (Alegrado & 

Winsler, 2019).  
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The purpose of this study is to explore the effects of music enrollment on later 

academic outcomes after controlling for initial differences between music and non-music 

students in middle school. I will explore 8th grade academic outcomes including 

standardized reading and math scores, GPA, days absent, retention, and suspension. Our 

previous work identified unique significant predictors for overall music enrollment, 

including ethnicity, gender, SES, special education status, English proficiency, English 

Language Learner (ELL) status, age four initial school readiness, and 5th grade academic 

performance. I control for these significant predictors of music enrollment in the outcome 

of music enrollment analyses. 

Our data come from the Miami School Readiness Project, involving low-income 

(80% free/reduced lunch) and ethnically diverse (63% Hispanic, 29% Black, 7% 

White/Other, 1% Asian) students who received childcare subsidies or attended public 

school pre-K programs at age four in Miami, Florida. Students course selection has been 

collected to identify those who did or did not enroll in a middle school music elective 

course. 

The following research questions were addressed. 1) After controlling for 

significant predictors of music enrollment in middle school (ethnicity, gender, SES, 

special education status, ELL status, initial school readiness and 5th grade academic 

performance), is music enrollment related to enhanced 8th grade academic outcomes 

(GPA, standardized test scores, attendance, suspension, and retention) in middle school? I 

hypothesize that overall music enrollment will be positively related to GPA and FCAT 
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math and reading outcomes. I also predicted that overall music enrollment will be 

negatively related to suspension.  

If there is an effect of music enrollment on academic outcomes, I suspect 

it is moderated by academic performance prior to music enrollment which brings 

me to my second research question. 2) Does academic performance prior to music 

elective enrollment moderate academic outcomes observed from music 

enrollment? I expect the difference in 8th grade academic outcomes between 

music and non-music students will be larger for those with lower 5th grade 

academic performance.  
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METHOD 

 

 

Participants 

Participants of this study are children from the Miami School Readiness Project 

(MSRP; Winsler et al., 2008), a large-scale, prospective longitudinal study that followed 

five cohorts of children who attended either community-based childcare with subsidies or 

public-school pre-K programs at age four between the 2002-2007 in Miami Florida. I 

examine middle school enrollment data through the 2016-2017 academic year. Our data 

include additional years of data since our previous study. We have expanded our range of 

middle school students from the 2009-2013 academic school year to the 2009-2017 

academic school year. The additional four years of data used in this study gives us 

complete on-time and once grade retained middle school grade progression data (grades 

6, 7, and 8) across all five of our cohorts.  

Procedure 

School readiness was measured directly during the students’ pre-K year by well-

trained outside assessors or by the student’s pre-K teacher; parents and teachers reported 

on the child socio-emotional skills and behavior with the survey instruments described 

below (Crane et al., 2011; Winsler et al., 2008; 2019). School system student records 
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were collected for each child from K through 8th grade. Administrative school records of 

student demographic information (e.g., student gender, ethnicity) were collected with 

consent, and with appropriate de-identification procedures as approved by the 

institutions’ IRB procedures. 

Measures  

Child-Level Predictors 

Demographics 

Race/Ethnicity. Child race/ethnicity was collected by the school district 

and coded into four categories: “Hispanic” includes individuals who identified as 

Hispanic/Latino; “Black” includes individuals who identified as African 

American/Black/Caribbean, or Black and some other racial group; “White/Other” 

includes individuals who identified as White or a mixture of other racial groups; 

and “Asian/Pacific Islander.” Table 1 shows the race/ethnicity distribution within 

our sample. Nearly 60% of our sample was Hispanic/Latino, our next largest 

race/ethnicity group was Black (34.4%), only about 6% of our sample was White, 

and less than 1% were Asian/Pacific Islander. 

Gender. Females were coded as ‘0’ and males were given a ‘1’ using 

school record data. Table 1 reports the gender breakdown of our sample. Our 

sample was 52% male and 48% female.  

Poverty Status. Children’s poverty status was based on student eligibility 

for free or reduced lunch (FRL) in 6th grade. Eligibility is determined at the 

beginning of the year by the family meal application completed by the child’s 
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primary caregiver. Children 130% of the federal poverty line qualify for free lunch, and 

those who are 185% of the poverty line qualify for reduced-price lunch. This was coded 

‘0’ for did not receive free or reduced lunch, ‘1’ for received reduced lunch, and ‘2’ for 

received free lunch. Table 1 reports the proportion of students in our sample who did not 

receive free or reduced lunch (20%), students who received reduced priced lunch (9%), 

and students who received free lunch (72%). 

Special Education Status. Special education status in 6th grade was collected 

from administrative records in the form of the student’s primary exceptionality code. 

Students who had a code in 6th grade received a ‘1’ for special education, and others 

received a ‘0’. Disability types included: intellectual disability, speech/language disorder, 

or visually impaired, deaf or hard of hearing, specific learning disabled, dual-sensory 

impaired, autistic, emotionally disturbed, traumatic brain injured, or other health 

impaired. Gifted students received a ‘0’ and were considered non-disabled. Table 1 

shows the proportion of students who did not receive disability services (85%) and 

students who received disability services (15%). 

ELL Status in Kindergarten. English language learner status was determined by 

schools at kindergarten entry from parent-reported home language use. Those who 

reported predominantly speaking another language at home were considered ELLs in 

kindergarten by the school system. Students identified as ELL were received a ‘1’ and 

students not identified as ELL received a ‘0’. Table 1 shows the proportion of students 

not identified as ELL (43%) and students who were identified as ELL (57%). 

School Readiness at Age 4. 



 

28 
 

Cognitive Skills. The Learning Accomplishment Profile-Diagnostic 

(LAP-D, Nehring et al., 1992) is a norm-referenced, developmental assessment 

administered individually to children at the beginning and end of the pre-K year 

(T1: September-October; T2: April-May; Winsler et al., 2008). Scores from T2 

were used to most accurately represent children’s school readiness at school entry. 

If T2 scores were not available, T1 scores were used. Children who received 

subsidies to attend childcare were administered the LAP-D by bilingual, trained 

assessors. Children who attended public school pre-K programs were 

administered the LAP-D by their pre-K teachers, who completed the same 

training by the publisher. The primary language (English; Spanish) used to 

administer the LAP-D was chosen by the assessor after discussion with the 

teacher and interacting with the student in both languages to determine the 

student’s strongest language. There are four scales with two subscales each: 

cognitive (counting and matching); language (comprehension and naming); fine 

motor (writing and manipulation); gross motor (body and object). Internal 

consistency reliabilities ranged from .93 to .95 (Winsler et al., 2008).  

Elementary Academic Competence. 

5th Grade Grade Point Average (GPA). GPA is the average of grades a 

student received from all subjects in 5th grade. Grades were based on a continuous 

5-point, A-F scale, where 5.0 = A, 4.0 = B, 3.0 = C, 2.0 = D, and 1.0 = F.  
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Table 1. Sample Demographics 

 

 

Enrollment in Middle School Music. Administrative data collected each year on 

each student for all grade levels included all course subjects taken on the end-of-year 

transcript (e.g., math, social studies, science, band etc…). Music is an in-school arts 

elective that students had the option to take at all schools. Using whether a child’s 

transcript included a music class, we created the following variables denoting whether, 

Table 1. Sample Demographics 

 Total sample  Enrolled in music    

 N = 38,284  N = 8,063     

 n %  n %     

Race/Ethnicity***          

   Hispanic/Latino 20,205 58.9%  4,990 24.7%     

   Black 11,794 34.4%  2,432 20.6%     

   White/other 2,089 6.1%  541 25.9%     

   Asian/Pacific Islander 209 .6%  71 34.0%     

Gender          

   Female 16,376 47.7%  3,814 23.3%     

   Male 17,942 52.3%  4,224 23.5%     

Poverty Status***          

   No FRL  6,850 20.1%  1,507 24.6%     

   Reduced Lunch 2,894 8.5%  769 26.6%     

   Free Lunch 24,407 71.5%  5,597 23%     

Disability Status***          

   No disability  32,420 84.7%  7,193 22.2%     

   Has disability  5,864 15.3%  870 14.8%     

ELL Status***          

   Not ELL 14,094 43.0%  3,139 22.3%     

   ELL 18,699 57.0%  4,565 24.4%     

          

 Full Sample Enrolled in music Not enrolled in music  

 M SD n M SD n M SD Cohen’s d 

Age 4 Cognitive Skills*** 51.67 30.43 4,935 55.62 30.05 15,410 50.40 30.45 .17 

5th Grade GPA*** 4.07 .58 7,701 4.18 .53 23,972 4.04 .60 .24 

Note. *p<.05, **p<.01, ***p<.001.  
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when, and which music courses students took in middle school. I describe this 

variable using Band as an example. If the course “Band” appeared in a given 

grade (6th, 7th, or 8th), the student was flagged as having band experience in that 

grade (i.e., 6th Grade Band = Yes “1” vs. No “0”). These were then aggregated 

across all grades (6th, 7th, and 8th) to make a variable indicating YES (“1”) or NO 

(“0”) whether that child EVER experienced band at least once in middle school. 

The same was done for the other forms of music: Chorus, Guitar, Orchestra, and 

keyboard. I created an aggregated version of these music enrollment variables to 

indicate whether the student elected to take ANY type of music course during 

middle school. Following a similar method of assessing specific music type 

enrollment and then aggregating enrollment data to create an overall music 

enrollment variable, I created a variable that describes the number of grades a 

student enrolled in a music elective (range = 0–3) and the number of years 

enrolled just within music students (range = 1–3). Finally, in order to ensure 

students were present enough in school to receive music instruction, I only 

included students who were present in school for at least half the academic year 

(> 90 days out of the 180 school days).  

Table 2 shows the proportion of music enrollment within our sample. Only 

20% of our students ever enrolled in a middle school music elective. The most 

popular music elective was band (13%), followed by chorus (4%), guitar (3%), 

orchestra (2%), and keyboard (2%). Most students only enrolled in a music 
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elective for one year (60%), 24% of music students continue for 2 years, and only 16% of 

music students remain enrolled in music for three years.  
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Table 2. Middle school music enrollment and years of enrollment (n=38,284) 
 

All Music Band Chorus Guitar Orchestra Keyboard 

 
n % `n % n % n % n % n % 

Ever Enrolled 8,007 20.9% 4,801 12.5% 1,543 4.0% 1,127 2.9% 857 2.2% 630 1.6% 

             

   1 year 4,839 60.4% 3,124 65.1% 1,099 71.2% 867 76.9% 437 51.0% 541 85.9% 

   2 years 1,878 23.5% 1,060 22.1% 288 18.7% 188 16.7% 205 23.9% 74 11.7% 

   3 years 1,290 16.1% 617 12.9% 156 10.1% 72 6.4% 215 25.1% 15 2.4% 
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Table 3 shows the proportion of students who took a single music elective and the 

proportion of students who took a combination of music classes in middle school. Most 

music students were only enrolled in one type of music elective (90%), 9% of students 

enrolled in two different music electives, nearly 1% of students enrolled in three different 

music electives, and .5% of students enrolled in a combination of 4 different music 

electives.  
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Table 3. Specific Music Enrollment in Middle School 

 

 

 

Table 3. Specific Music Enrollment in Middle School  

 
Total enrolled in music  

N = 8,063 

% within 

number of music type enrollment 

Single music enrollment (89.95%)  n % n = 7,253 

   Band 4,188 51.94% 57.7% 

   Chorus 1,158 14.36% 16.0% 

   Guitar 887 11.0% 12.2% 

   Orchestra 627 7.78% 8.6% 

   Keyboard 393 4.87% 5.4% 

Double music enrollment (9.04%)   n = 729 

   Band, Chorus 221 2.74% 30.3% 

   Band, Guitar 160 1.98% 21.9% 

   Band, Orchestra 102 1.27% 14.0% 

   Band, Keyboard 71 .88% 9.7% 

   Chorus, Keyboard 54 .67% 7.4% 

   Orchestra, Keyboard 33 .41% 4.5% 

   Chorus, Orchestra 27 .33% 3.7% 

   Chorus, Guitar 25 .31% 3.4% 

   Guitar, Orchestra 21 .26% 2.9% 

   Guitar, Keyboard 15 .19% 2.1% 

Triple music enrollment (0.9%)   n = 77 

   Band, Chorus, Keyboard 23 .29% 29.9% 

   Chorus, Orchestra, Keyboard 16 .20% 20.8% 

   Band, Orchestra, Keyboard 13 .16% 16.9% 

   Band, Chorus, Orchestra 6 .07% 7.8% 

   Band, Chorus, Guitar 5 .06% 6.5% 

   Band, Guitar, Orchestra 4 .05% 5.2% 

   Band, Guitar, Keyboard 4 .05% 5.2% 

   Chorus, Guitar, Orchestra 2 .02% 2.6% 

   Chorus, Guitar, Keyboard 2 .02% 2.6% 

   Guitar, Orchestra, Keyboard 2 .02% 2.6% 

Quadruple music enrollment (.05%)   n = 4 

   Band, Chorus, Orchestra, Keyboard 4 .05% 100% 
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Enrollment in Other Middle School Arts Electives. Similar to the music 

variable described above, I also created enrollment and years of enrollment 

variables for other arts enrollment including dance, drama, and visual arts courses 

in middle school. Table 4 shows the distribution of music students who did not 

take another art elective in and the proportion of students who took a combination of 

music and other arts electives in middle school. Most music students did not enroll in 

another art elective (76%), 20% of students enrolled in music and one other art elective, 

3% of students enrolled in music and 2 other arts electives, and only .26% of students 

enrolled in music, dance, drama, and visual art in middle school. Therefore, 24% of 

music students also enrolled in another art elective.  
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Table 4. Enrollment in music and other art electives 

 

 

 

Table 4. Enrollment in music and other art electives  

 Total sample Within music takers 

 N = 38,284 n = 8,063 

 n % % 

Enrolled in Music Only 6,114 15.97% 75.92% 

Enrolled in Music and 1 other art (n = 1,663)    

   Visual Art and Music 759 1.98% 9.34% 

   Drama and Music 544 1.42% 6.72% 

   Dance and Music 360 .94% 4.46% 

Enrolled in Music and 2 other arts (n = 265)    

   Dance, Drama, and Music 127 .33% 1.59% 

   Dance, Visual Art, and Music 84 .22% 1.04% 

   Dance, Visual Art, and Music 54 .14% .67% 

Enrolled in Music and 3 other arts (n = 21)    

   Dance, Drama, Visual Art, and Music 21 .05% .26% 
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Academic Outcomes  

Grade 8 Grade Point Average (GPA). Consistent with our 5th grade GPA 

variable, GPA in middle school is the average of grades student received from all 

subjects they received grades for in a given grade. Grades were based on a 5-point, A-F 

scale, where 5.0 = A, 4.0 = B, 3.0 = C, 2.0 = D, and 1.0 = F. We will use 6th, 7th, and 8th 

grade GPA data. 

Grade 8 Standardized Test Scores. The state’s high-stakes standardized test 

(FCAT; Human Resources Research Organization and Harcourt Assessment, 2007) is a 

mandatory exam given to 3rd through 12th graders in Florida. The test consists of a math 

and reading portion. Questions are formatted using multiple choice, short answer, and 

detailed responses. In the academic year 2010-2011, Miami Dade County Public Schools 

updated their standardized assessment to the FCAT 2.0, and in the 2015-2016 academic 

year they changed it to the Florida Standardized Assessment (FSA).  The FSA differs 

from the FCAT and FCAT 2.0 exams in terms of test questions, dynamic computer 

format, and duration. Due to these differences, FSA scores are not included in my 

analyses. The FCAT, and FCAT 2.0 math and reading tests were graded using an ordinal 

1-5 scale (1 = inadequate, 2 – below satisfactory, 3 = satisfactory, 4 = proficient, 5 = 

mastery). Although students in my sample may have taken different standardized tests 

depending on their year of enrollment, the shared ordinal grading scale and similarity in 

test design allows me to examine these 2 standardized tests together. 

Attendance. We receive administrative records of student attendance each year. 

Teachers report child attendance, absences, and unexcused absences to school 
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administration. Our attendance measure represents the total of student excused 

and unexcused absences. We used 8th grade attendance data as an academic 

outcome.  

Retention in middle school. A student is considered retained if they 

repeat a grade level. Retained students have two end-of-the-year grades recorded 

for a single grade level in consecutive academic years. In order to be flagged as 

retained, students must have end-of-the-year grades for the repeated year. We use 

8th grade retention data as an academic outcome. 

Suspension in middle school. We receive administrative records of 

student indoor and outdoor suspension each year. A student is flagged as 

suspended if they receive one or more in-school or out-of-school suspensions 

within a given year. We used 8th grade suspension data (yes/no) as an academic 

outcome.    
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DATA ANALYSIS 

 

 

Research Question 1. After controlling for significant predictors of music 

enrollment in middle school (ethnicity, gender, SES, special education status, ELL status, 

initial school readiness and 5th grade academic performance), is music enrollment 

related to greater academic outcomes (GPA, standardized test scores, attendance, 

suspension, and retention) at the end of middle school – 8th grade?  

I ran multiple regression models for my continuous outcome measures (8th grade 

GPA, standardized reading and math scores, and days absent) and logistic regression 

models for my categorical outcome measures (retained and suspended) in order to 

examine the relationship between in-school music enrollment and academic outcomes. I 

controlled for significant predictors associated with middle school music enrollment 

(ethnicity, gender, special education status, English proficiency, age four cognitive skills, 

and 5th grade GPA), identified in the Alegrado and Winsler (2020) paper, by including 

these variables as covariates in the model. In order to examine if music enrollment has an 

effect on academic outcomes controlling for other types of arts electives, I repeated this 

analysis adding the yes/no variable that describes whether a student ever enrolled in a 

different arts elective (dance, drama, visual arts) as an additional control. School nesting 

was accounted for through clustered standard errors. 
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I hypothesized that overall music enrollment will be positively related to 

8th grade GPA attendance, and FCAT math and reading outcomes. I also predicted 

that overall music enrollment will be negatively related to suspension. In a study 

that examined a sample similar to this project, researchers found middle school 

any-arts enrollment (dance, drama, music, and visual art) was related to greater 

academic outcomes (GPA, and standardized math and reading scores) (Winsler et 

al, 2019). Music classes provide students with social support and encourage 

productive engagement within their community (Hogan & Winner, 2019), so 

students enrolled may be more inclined to show up to school and avoid negative 

behaviors that would remove them from their community.  

I predicted that these relationships will be stronger for students with 

greater years of middle school music enrollment. Researchers have found a 

similar trend when observing overall arts enrollment in middle school, reporting 

later years of middle school arts enrollment was related to greater concurrent (7th 

grade enrollment and 7th grade academic outcomes, 8th grade enrollment and 8th 

grade academic outcomes) and subsequent (7th grade enrollment and 8th grade 

academic outcomes) academic outcomes (Winsler et al, 2019). I ran regression 

models with a total years of music enrollment variable that captures students who 

did not enroll in a music elective (0), enrolled in 1 year, 2 years, or 3 years of 

music electives to examine the effect of years of enrollment. I also examined the 

effect of years of enrollment within only music students (range = 1-3) by running 
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a similar model that excluded students who never enrolled in a middle school music 

elective.  

I was also interested in how the effect of music enrollment changes for specific 

music classes (band, chorus, guitar, orchestra, and keyboard). I repeated the analyses 

described above for each individual music class.  

Research Question 2. Does academic performance prior to music elective 

enrollment moderate academic outcomes observed after music enrollment? To explore 

this possible moderation effect, I included an interaction term that captured 5th grade 

GPA and years of music enrollment for each of my 8th grade academic outcome 

regression models. Because lower academically performing students have the most room 

to grow from potential academic benefits of music training, I expected to see a larger 

effect of music enrollment on academic outcomes for students with lower 5th grade GPA.  

I was also interested in how the effect of music enrollment changes for specific 

music classes (band, chorus, guitar, orchestra, and keyboard). I repeated the analyses 

described above for each individual music class.  
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RESULTS 

 

 

Below, I will first report how overall enrollment, years of enrollment, and years of 

enrollment within music students relate to each of my academic outcomes (GPA, 

standardized reading and math scores, days absent, and suspension) (Research Question 

1). I will also report how 5th grade GPA moderates the effect of years of enrollment 

(Research Question 2) at the end of the section for each academic outcome. After 

reviewing the results of enrolling in any music elective (band, chorus, guitar, orchestra, 

and/or keyboard), I will then report how enrollment in specific music electives relates to 

8th grade academic performance. 

8th Grade GPA 

 Table 5 shows the regression results for the effect of music enrollment on 8th 

grade GPA with model covariates in terms of unstandardized betas and standard errors. 

We included selection factors of music enrollment as covariates in the regression models, 

including race/ethnicity, gender, poverty status, disability status, ELL status, cognitive 

skills at age 4, and 5th grade GPA, before interpreting the effect of music enrollment on 

8th grade GPA. The first column in the table describes regression results without 

including other arts enrollment in the model and the second column in the table describes 

regression results when enrollment in other arts electives is included in the model. 

Separate regression analyses were conducted for the Y/Na, 0-3 yearsb, 1-3 yearsc, and 

interactiond models. The model covariates reported relate to the Y/N enrollment model; 
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model covariates did not vary significantly across the regression models. The first row of 

music enrollment information refers to ever enrollment compared to non-enrollment 

(Y/N), the second row refers to years of enrollment (0 to 3 years including non-music 

takers), and the third row examines years of enrollment within music students (1 to 3 

years). A separate regression model was run for each type of music enrollment variable. 

All covariates contributed to 8th grade GPA. Compared to White students, 

predicted GPAs were one-tenth of a point lower for Latino students (compared to White 

students), .14 points lower for Black students (compared to White students), and nearly .2 

points higher for Asian/Pacific Islander students (compared to White students). Predicted 

GPA was about one-tenth of a point lower for male compared to female students. 

Students who received reduced priced lunch had about a two-tenth of a point decrease 

and students who received free lunch had about a one-tenth of a point decrease in GPA 

compared to students not in poverty. Students who received special education services 

had nearly one-tenth of a point increase in GPA compared to students who received no 

special education services. ELL students received higher grades from their teachers than 

native English-speaking students. Higher cognitive skills at age 4 was related to slightly 

greater predicted GPA – for every 1-point increase in age 4 cognitive skills, predicted 

GPA increased by .001. Thus, a 50-point increase in cognitive skills at age four resulted 

in a .05- point increase in GPA. Higher 5th grade GPA was related to greater predicted 8th 

grade GPA – for every 1-point increase in prior GPA (moving from a ‘B’ to an ‘A’), 8th 

grade GPA increased by .68 points.  
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 Music enrollment compared to non-music enrollment was not related to 8th grade 

GPA with all covariates included, but years of music enrollment and years of music 

enrollment within music students were related to 8th grade GPA. When considering no 

years of enrollment to up to three years of music enrollment, each additional year of 

enrollment was related to a .02-point increase in GPA. Focusing just within music 

students, each additional year of enrollment was related to a .08-point increase in GPA. 

Enrollment in other arts electives was not a significant factor when included in the model. 

The pattern of significance remained the same after including enrollment in other arts 

electives in the model. As hypothesized, more years of music enrollment was related to 

greater 8th grade GPA, even with the extensive covariates (including prior GPA) included 

in the model. 
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Table 5. Middle School Music Enrollment and GPA in 8th Grade (n=16,987) 

  

Table 5. Middle School Music Enrollment and GPA in 8th Grade (n = 16,987) 

 Not Controlling for Other Arts Controlling for Other Arts 

 B SE(B) B SE(B) 

Overall Music Enrollment      

   Ever Enrolled (0/1)a .01 .02 .01 .02 

   Grades Enrolled (0-3)b .02** .01 .02** .01 

   Within Music Students (1-3)  

(n = 4,414)c 

.08*** .01 .06** .02 

   Interaction between 5th Grade GPA      

   and Years of Music Enrollment (0-3)d 

.01* .02 .08** .03 

     

Model Covariates      

   Latino/White -.09** .03 -.09** .03 

   Black/White -.14*** .03 -.14*** .03 

   Asian/White .17*** .04 .18*** .04 

   Latino/Black .06 .03 .05 .03 

   Male/Female -.12*** .01 -.12*** .01 

   Reduced Lunch/Not FRL -.16*** .02 -.16*** .02 

   Free Lunch/Not FRL -.07*** .02 -.07*** .02 

   Special Education  .07** .02 .07** .02 

   ELL .08*** .01 .09*** .02 

   Age 4 Cognitive Skills .001*** .00 .001*** .00 

   5th Grade GPA .68*** .02 .68*** .02 

   Other Arts Enrollment   .03 .02 

Note. *p<.05, **p<.01, ***p<.001. Separate regression analyses were conducted for the Y/Na, 0-3 yearsb, 1-3 yearsc, 

and interactiond models. The model covariates reported relate to the Y/N enrollment model; model covariates did not 

vary significantly across the regression models. To analyze the fourth ethnicity contrast (Hispanic/Black) we ran another 

regression model flipping the reference group from White to Black students. 
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Moderation by initial GPA. In order to understand if prior student academic 

performance moderates the effect of years of music enrollment on 8th grade GPA 

(Research Question 2), I added an interaction term between 5th grade GPA and the years 

of music enrollment (0-3) variables. I found that 5th grade GPA does moderate the effect 

of years of music enrollment on 8th grade GPA. For every one-point decrease in 5th grade 

GPA, the positive effect of years of music enrollment on 8th grade GPA increases by .01. 

This effect remained after accounting for enrollment in other arts in the model. In order to 

further understand how initial GPA moderates the effect of years of music enrollment, I 

graphed the regression interaction comparing low to high initial GPA students – groups 

defined using a median split on 5th grade GPA. Figure 1 illustrates the interaction 

between years of music enrollment and 5th grade GPA on 8th grade GPA. As I 

hypothesized, the effect of years of music enrollment was indeed higher for students with 

lower initial GPA compared to higher initial GPA students. Students with higher initial 

GPA earned above average 8th grade GPAs regardless of the number of years they 

enrolled in a music class. Students with lower initial GPA who enrolled in 0 or 1 year of 

music earned below average 8th grade GPAs. Lower initial GPA students who enrolled in 

2 or 3 years of music earned an average or above average 8th grade GPA, respectively. 

The effect of the interaction remained the same after controlling for enrollment in other 

arts electives. 
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Figure 1. Interaction Between Years of Music Enrollment and 5th Grade GPA and 8th 

Grade GPA 

 

Note. The black dotted line represents the mean 8th grade GPA.  

 

Figure 1. Interaction Between Years of Music Enrollment and 5th Grade GPA on 8th 

Grade GPA 

Note. The black dotted line represents the mean 8th grade GPA.  
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8th Grade Standardized Reading 

 Table 6 shows the regression results for 8th grade standardized reading scores. 

Model covariates followed a similar pattern of significance for standardized reading 

scores as GPA. Similar to the GPA regression model, compared to White students, 

Hispanic and Black students had lower predicted standardized reading scores. Students 

who received reduced priced lunch and free lunch had lower predicted standardized 

reading score compared to students not in poverty. ELL students had higher predicted 

GPA than non-ELL students, and higher cognitive skills at age 4 and higher 5th grade 

GPA were also related to a greater standardized reading test score in 8th grade.  

Unlike the GPA model, there was no significant difference between Asian/Pacific 

Islander students and White students, and Hispanic/Latino students had higher predicted 

standardized test score compared to Black students. Further, compared to females, males 

had slightly higher standardized reading scores. Receiving special education services was 

related to lower standardized reading scores.  

Music enrollment compared to non-music enrollment, years of music enrollment 

and years of music enrollment within music students were all related to 8th grade 

standardized reading. Students who enrolled in a music elective had a .2-point increase in 

standardized reading compared to non-music students. For each year of music enrollment 

and similarly for each additional year of enrollment within music students, students had a 

.10-point increase in standardized reading scores.  

Enrollment in other arts electives was a significant factor when included in the 

model. Students who enrolled in dance, drama, or visual arts electives had a .12-point 



 

49 
 

increase in standardized reading scores compared to students who did not. The pattern of 

significance and increase in standardized reading remained essentially the same for each 

type of music enrollment even after accounting for other arts enrollment.  
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Table 6. Middle School Music Enrollment and Standardized Reading Score in 8th Grade (n=11,270) 

 

  

Table 6. Middle School Music Enrollment and Standardized Reading Score in 8th Grade (n = 11,270) 

 Not Controlling for Other Arts Controlling for Other Arts 

 B SE(B) B SE(B) 

Overall Music Enrollment      

   Ever Enrolled (0/1)a 0.17*** 0.02 0.18*** 0.02 

   Grades Enrolled (0-3)b 0.10*** 0.01 0.12*** 0.01 

   Within Music Students (1-3)  

(n = 2,994)c 

0.11*** 0.02 0.10* 0.05 

   Interaction between 5th Grade GPA  

   and Years of Music Enrollment (0-3)d 

.02*** .01 .08 .05 

     

Model Covariates      

   Latino/White -0.09* 0.04 -0.09*** 0.04 

   Black/White -0.31*** 0.05 -0.29*** 0.05 

   Asian/White 0.06 0.11 0.07 0.11 

   Latino/Black .22*** .03 0.20*** 0.03 

   Male/Female 0.06** 0.02 0.08*** 0.02 

   Reduced Lunch/Not FRL -0.23*** 0.03 -0.23*** 0.03 

   Free Lunch/Not FRL -0.14*** 0.04 -0.14*** 0.04 

   Special Education  -0.42*** 0.03 -0.42*** 0.03 

   ELL 0.13*** 0.02 0.14*** 0.02 

   Age 4 Cognitive Skills 0.004*** 0.00 0.004*** 0.00 

   5th Grade GPA 1.11*** 0.03 1.102*** 0.03 

   Other Arts Enrollment   0.12*** 0.02 

Note. *p<.05, **p<.01, ***p<.001. Separate regression analyses were conducted for the Y/Na, 0-3 yearsb, 1-3 yearsc, and 

interactiond models. The model covariates reported relate to the Y/N enrollment model; model covariates did not vary 

significantly across the regression models. To analyze the fourth ethnicity contrast (Hispanic/Black) we ran another 

regression model flipping the reference group from White to Black students. 
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Moderation by initial GPA. The interaction term between 5th grade GPA and 

years of music enrollment (0-3) showed that 5th grade GPA does moderate the effect of 

years of music enrollment on 8th grade GPA. For every one-point decrease in 5th grade 

GPA, the effect of years of music enrollment on 8th grade GPA increased by .02. 

However, after accounting for enrollment in other arts electives in the model, this effect 

was no longer significant. I repeated the same visual exploration of this interaction for 

standardized reading as I did for 8th grade GPA. Figure 2 illustrates the interaction 

between years of music enrollment and 5th grade GPA on 8th grade standardized test 

scores. Similar to what I found for 8th grade GPA, the effect of years of music enrollment 

was larger for students with lower initial GPA compared to higher initial GPA. Higher 

initial GPA students always performed above average on standardized reading test scores 

regardless of the number of years they enrolled in music. Although students with greater 

years of music enrollment earned higher standardized reading scores, lower initial GPA 

students who enrolled in 2 or less years of music earned below average reading scores. 

Lower initial GPA students who enrolled in 3 years of music earned higher than average 

standardized reading scores.  
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Figure 2. Interaction Between Years of Music Enrollment and 5th Grade GPA and 8th 

Grade Standardized Reading Test Scores 

 

Note. The black dotted line represents the mean standardized reading score in 8th grade. 

 

 

 

8th Grade Standardized Math 

 Table 7 shows the regression results for 8th grade standardized math scores. 

Model covariates followed a similar pattern of significance for standardized math as 

GPA. Latino and Black students had lower predicted standardized math scores compared 

to White students. There was no difference in standardized math score between Latino 

and Black students. Students who received reduced priced or free lunch had lower math 

score than students who did not. Similarly, students who received special education 

services had lower standardized math scores compared to students who did not. English 

language learners had higher math scores compared to non-ELL students. Higher 

 

Figure 2. Interaction Between Years of Music Enrollment and 5th Grade GPA on 8th 

Grade Standardized Reading Test Scores 

Note. The black dotted line represents the mean standardized reading score in 8th grade. 
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cognitive skills at age four and higher 5th grade GPA were both related to greater 

predicted math scores in 8th grade. Unlike the GPA model, there was no difference in 

predicted standardized math scores between Asian/Pacific Island and White students. 

Further, male students had greater predicted math scores compared to female students. 

 Music enrollment compared to non-music enrollment and years of music 

enrollment were related to greater predicted 8th grade standardized math scores. 

Additional years of enrollment within music students was not related to 8th grade math. 

Students who enrolled in a music elective had a .13-point increase in math scores 

compared to non-music students. Each year of music enrollment was related to a .1-point 

increase in math. Enrollment in other arts electives was not a significant factor. The 

pattern of significance and increase in prediction for enrollment did not change after 

accounting for enrollment in other arts electives in the model.  
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Table 7. Middle School Music Enrollment and Standardized Math Score in 8th Grade (n=7,731) 

  

Table 7. Middle School Music Enrollment and Standardized Math Score in 8th Grade (n = 7,731) 

 Not Controlling for Other Arts Controlling for Other Arts 

 B SE(B) B SE(B) 

Overall Music Enrollment      

   Ever Enrolled (0/1)a .13*** .03 .14*** .03 

   Grades Enrolled (0-3)b .09*** .02 .09*** .02 

   Within Music Students (1-3)  

(n = 1,940)c 

.07 .04 .03 .06 

   Interaction between 5th Grade GPA  

   and Years of Music Enrollment (0-3)d 

.02** .01 .27*** .07 

     

Model Covariates      

   Latino/White -.18** .06 -.18** .06 

   Black/White -.25*** .05 -.24*** .05 

   Asian/White .17 .21 .17 .21 

   Latino/Black .07 .04 .06 .04 

   Male/Female .22*** .02 .23*** .02 

   Reduced Lunch/Not FRL -.20*** .04 -.20*** .04 

   Free Lunch/Not FRL -.12** .05 -.12** .05 

   Special Education  -.26*** .04 -.26*** .04 

   ELL .16*** .03 .17*** .03 

   Age 4 Cognitive Skills .005** .00 .01*** .00 

   5th Grade GPA .97*** .03 .97*** .03 

   Other Arts Enrollment   .05 .03 

Note. *p<.05, **p<.01, ***p<.001. Separate regression analyses were conducted for the Y/Na, 0-3 yearsb, 1-3 yearsc, 

and interactiond models. The model covariates reported relate to the Y/N enrollment model; model covariates did not 

vary significantly across the regression models. To analyze the fourth ethnicity contrast (Hispanic/Black) we ran another 

regression model flipping the reference group from White to Black students. 
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Moderation by initial GPA. The added interaction term between 5th grade GPA 

and years of music enrollment was significant. For every 1-point decrease in 5th grade 

GPA, the effect of years of music enrollment increases by .2. This effect remained after 

accounting for other-arts enrollment in the model. In terms of comparing low to high 

initial GPA students, the effect of the interaction on math was similar to reading. Unlike 

reading, the interaction on math remained significant after controlling for enrollment in 

other arts electives. 

Days absent in 8th Grade 

 Table 8 shows the regression results for predicting days absent in 8th grade. Black 

and Asian/Pacific Islander students had fewer days absent compared to White students. 

Latino students were no different in days absent compared to White students but had 

more days absent compared to Black students. Male students had fewer days absent 

compared to female students. Students who received reduced priced lunch had more days 

absent compared to students not in poverty. There was no difference in days absent 

between students who received free lunch and students not in poverty. Similarly, there 

was no difference in predicted days absent for students between students who received 

special education services and students who did not. ELL students had fewer days absent 

compared to non-ELL students. Greater cognitive skills at age four and 5th grade GPA 

were both related to fewer days absent.  

 Music enrollment compared to non-music enrollment was not related to days 

absent in 8th grade. Years of music enrollment and additional years of enrollment within 

music students were related to fewer days absent in 8th grade. Every year of enrollment 



 

56 
 

was related to .3 days fewer days absent. Within music students, each additional year of 

music enrollment was related to 1 less day absent. Enrollment in other arts electives was 

not a significant factor. Years of music enrollment remained similarly significantly 

related to days absent, but additional years of music enrollment within music students 

was no longer related to predicted days absent after including enrollment in other arts in 

the model.  
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Table 8. Middle School Music Enrollment and Days Absent in 8th Grade (n=17,600) 

  

Table 8. Middle School Music Enrollment and Days Absent in 8th Grade (n = 17,600) 

 Not Controlling for Other Arts Controlling for Other Arts 

 B SE(B) B SE(B) 

Overall Music Enrollment      

   Ever Enrolled (0/1)a -.16 .24 -.14 .25 

   Grades Enrolled (0-3)b -.29* .11 -.30* .12 

   Within Music Students (1-3)  

(n = 4,513)c 

-.98*** .18 -.79 .41 

   Interaction between 5th Grade GPA  

   and Years of Music Enrollment (0-3)d 

-.04 .23 .61 .42 

     

Model Covariates      

   Latino/White .14 .39 .14 .38 

   Black/White -1.6** .47 -1.51** .48 

   Asian/White -1.9** .58 -1.91** .58 

   Latino/Black 1.69*** .43 1.65*** .43 

   Male/Female -.82*** .16 -.78** .16 

   Reduced Lunch/Not FRL 2.58*** .35 2.58*** .34 

   Free Lunch/Not FRL -.23 .33 -.24 .33 

   Special Education  1.22 .88 1.23 .87 

   ELL -1.67*** .27 -1.66*** .27 

   Age 4 Cognitive Skills -.01** .01 -.01** .01 

   5th Grade GPA -4.47*** .29 -4.49** .29 

   Other Arts Enrollment   .24 .24 

Note. *p<.05, **p<.01, ***p<.001. Separate regression analyses were conducted for the Y/Na, 0-3 yearsb, 1-3 yearsc, 

and interactiond models. The model covariates reported relate to the Y/N enrollment model; model covariates did not 

vary significantly across the regression models. To analyze the fourth ethnicity contrast (Hispanic/Black) we ran another 

regression model flipping the reference group from White to Black students. 
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Moderation by initial GPA. There was no moderation effect of 5th grade GPA on 

years of music enrollment (0-3) when predicting days absent in 8th grade.  

Suspension in 8th Grade 

Table 9 shows the logistic regression results for being suspended in 8th grade. 

There were not enough Asian/Pacific Islanders suspended in 8th grade to use the 4-level 

ethnicity variable included in other regression models. Instead, I had to use a 3-level 

ethnicity variable that included the following categories: 1 = White/Other/Asian/Pacific 

Islander, 2 = Hispanic/Latino, 3 = Black.  

 There were significant race/ethnicity effects on the odds of 8th grade suspension. 

Latino students had 50% greater odds of being suspended compared to White students 

and 30% fewer odds of being suspended compared to Black students. Black students had 

more than twice the odds of being suspended compared to White students. Males had 

30% greater odds of being suspended compared to females. Students who received 

reduced priced lunch had 50% greater odds and students who received free lunch had 

more than twice the odds of being suspended compared to students not in poverty. 

English language learners had nearly 30% fewer odds of being suspended compared to 

non-ELL students. Higher 5th grade GPA was related to lower odds of later suspension. 

For every 1-point increase in 5th grade GPA (moving from a B to an A), the odds of being 

suspended decreased by 60%. Special education services and cognitive skills at age 4 

were not related to the odds of suspension in 8th grade.  

 Music enrollment compared to non-music enrollment was not related to the odds 

of suspension in 8th grade. Years of enrollment and additional years of enrollment within 
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music students were related to lower odds of 8th grade suspension. Each year of music 

enrollment was related to 10% fewer odds of suspension. Each additional year of 

enrollment within music students was related 40% fewer odds of suspension. Enrollment 

in other arts electives was not a significant factor when included in the model. After 

including enrollment in other arts electives in the model, years of music enrollment for 

everybody remained related to greater odds of suspension. Additional years of enrollment 

within music students, however, was no longer significant.  
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Table 9. Middle School Music Enrollment and Suspension in 8th Grade (n=17,595) 

 

  

Table 9. Middle School Music Enrollment and Suspension in 8th Grade (n = 17,595) 

 Not Controlling for Other Arts Controlling for Other Arts 

 Odds Ratio SE(B) Odds Ratio SE(B) 

Overall Music Enrollment      

   Ever Enrolled (0/1)a .99 .07 .98 .07 

   Grades Enrolled (0-3)b .90* .04 .90* .04 

   Within Music Students (1-3)  

(n = 4,513)c 

.68* .07 .71 .21 

   Interaction between 5th Grade GPA     

   and Years of Music Enrollment (0-3)d 

.97* .11 .86* .07 

     

Model Covariates      

   Latino/White 1.52* .15 1.53* .15 

   Black/White 2.16* .09 2.15* .09 

   Latino/Black .71* .09 .71 .09 

   Male/Female 1.34* .06 1.33* .06 

   Reduced Lunch/Not FRL 1.53* .11 1.53* .11 

   Free Lunch/Not FRL 2.42* .09 2.42* .09 

   Special Education  1.13 .12 1.13 .12 

   ELL .74* .07 .74* .07 

   Age 4 Cognitive Skills 1.00 .00 1.00 .00 

   5th Grade GPA .39* .05 .39* .05 

   Other Arts Enrollment   .96 .08 

Note. Separate regression analyses were conducted for the Y/Na, 0-3 yearsb, 1-3 yearsc, and interactiond models. The 

model covariates reported relate to the Y/N enrollment model; model covariates did not vary significantly across the 

regression models. To analyze the fourth ethnicity contrast (Hispanic/Black) we ran another regression model flipping 

the reference group from White to Black students. 
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Moderation by initial GPA. 5th grade GPA did moderate the effect of years of 

music enrollment on 8th grade suspension. For every one-point decrease in 5th grade 

GPA, the effect of years of music enrollment on reducing 8th grade odds of suspension 

increased by 3%. This effect increased after accounting for enrollment in other arts in the 

model. For every one-point decrease in 5th grade GPA, the effect of years of music 

enrollment on 8th grade suspension increased by 14%.  

Specific types of music enrollment and 8th Grade Academic Outcomes 

8th Grade GPA 

 Table 10 shows the regression results for predicting 8th grade GPA specifically for 

band, chorus, guitar, orchestra, and keyboard enrollment. Covariates are no longer 

included in the tables for simplicity but were included in the models. Similar to the 

overall music results tables, the first column in the table describes regression results 

without including other arts enrollment in the model and the second column in the table 

describes regression results when enrollment in other arts electives is included in the 

model. The results for each specific music type (band, chorus, guitar, orchestra, and 

keyboard) are displayed in three rows by music exposure variable – the first row refers to 

yes/no enrollment, the second row refers to years of enrollment (0 – 3 years), and the 

third row examines years of enrollment for music students only (1 – 3 years). A separate 

regression model was run for each type of specific music enrollment variable but they all 

appear in the table. Cells are highlighted in orange or green to indicate a loss (orange) or 

gain (green) in significance compared to the overall music aggregate results.  
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 Similar to overall music enrollment, the ever-enrolled variable was not associated 

with 8th grade GPA for band, chorus, guitar, or keyboard. However, enrolling in orchestra 

at least once in middle school was related to greater 8th grade GPA. Students who 

enrolled in orchestra had a greater GPA in 8th grade by .11 points. This pattern of 

significance remained after controlling for other arts enrollment in the regression models.  

 The significant effect for years of enrollment found in the overall music aggregate 

analyses for GPA was apparently driven by orchestra and guitar. Each year of enrollment 

was related to a .06-point increase for orchestra and a .03 increase for guitar. However, 

years of enrollment was not significantly related to 8th grade GPA for band, chorus, or 

keyboard. Interestingly, after controlling for enrollment in other arts electives, greater 

years of enrollment in chorus was related to greater 8th grade GPA. The pattern of 

significance remained the same for band, guitar, orchestra, and keyboard after controlling 

for other arts enrollment.  

 Additional years of enrollment for music students was significant (as it was for 

the overall music aggregate) for each specific music type except orchestra. More years of 

enrollment in band, chorus, guitar, and keyboard were related to greater 8th grade GPA. 

Keyboard had the greatest increase in GPA for additional years of enrollment followed 

by band, chorus, and guitar. Similar to overall music enrollment, after controlling for 

enrollment in other arts, additional years of enrollment within music students was still 

related to greater 8th grade GPA for chorus. After including enrollment in other arts in the 

model, additional years of enrollment in band, guitar, and keyboard was no longer related 
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to 8th grade GPA. Additional years of enrollment for music students remained unrelated 

to 8th grade GPA for orchestra after controlling for other arts enrollment. 

 

Table 10. Middle School Music Enrollment and GPA in 8th Grade by Specific Music Type (n=16,897) 
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Reading in 8th grade 

 Table 11 shows the regression results for standardized reading scores in 8th grade. 

Similar to overall music enrollment, yes/no enrollment was related to greater 

standardized reading in 8th grade for band, chorus, guitar, and orchestra. When compared 

to students not enrolled in the target music elective, orchestra had the greatest 

standardized reading score advantage followed by guitar, band, and chorus. Keyboard 

enrollment was not related to 8th grade reading. After controlling for enrollment in other 

arts electives this pattern of significance remained the same. However, the guitar 

enrollment advantage decreased by .07 points and became a smaller effect than band and 

chorus.  

 The effect of years of enrollment on reading scores was significant for band, 

chorus, guitar, and orchestra but again not for keyboard. Guitar and orchestra had slightly 

higher effect sizes over band and chorus in the effect of years of enrollment. This pattern 

of significance remained after controlling for enrollment in other arts electives. 

 Similar to overall music enrollment, additional years of enrollment for music 

students were related to greater reading scores for band and chorus. Additional years of 

enrollment in guitar, orchestra, and keyboard were not related to reading scores. After 

controlling for enrollment in other arts, additional years of band and chorus enrollment 

were no longer related to an advantage in standardized reading. However, additional 

years of guitar became significantly related to greater reading score after controlling for 

other-arts enrollment. 
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Table 11. Middle School Music Enrollment and Standardized Reading Score in 8th Grade by Specific 

Music Type (n=11,270) 

 

 

Standardized Math 

 Table 12 shows the regression results for predicting 8th grade standardized math 

scores specifically for band, chorus, guitar, orchestra, and keyboard. Similar to overall 

Table 11. Middle School Music Enrollment and Standardized Reading Score in 8th Grade by Specific Music 

Type (n = 11,270) 
 

Not Controlling for Other Arts Controlling for Other Arts 

 
B SE(B) B SE(B) 

Band 
    

   Ever Enrolled (0/1) .13*** .03 .15*** .03 

   Grades Enrolled (0-3) .09*** .02 .10*** .02 

   Within Band Students (1-3) (n = 240) .10** .04 -.01 .10 

Chorus 
    

   Ever Enrolled (0/1) .12** .04 .12** .04 

   Grades Enrolled (0-3) .09*** .02 .09*** .02 

   Within Chorus Students (1-3) (n = 163) .11* .05 .06 .10 

Guitar 
    

   Ever Enrolled (0/1) .17*** .03 .10*** .03 

   Grades Enrolled (0-3) .13*** .02 .13*** .02 

   Within Guitar Students (1-3) (n = 112) .11 .06 .43* .16 

Orchestra 
    

   Ever Enrolled (0/1) .20*** .05 .21*** .05 

   Grades Enrolled (0-3) .12*** .03 .12*** .03 

   Within Orchestra Students (1-3) (n = 70) .12 .07 .21 .12 

Keyboard 
    

   Ever Enrolled (0/1) .08 .06 .09 .06 

   Grades Enrolled (0-3) .07 .04 .08 .04 

   Within Keyboard Students (1-3) (n = 60) .10 .11 .56 .18 

Note. *p<.05, **p<.01, ***p<.001. Orange cells indicate a loss in significance compared to music aggregate results. 
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music enrollment, band, guitar, and orchestra enrollment were related to greater math 

scores. The effect was largest for guitar, followed by orchestra and band. Chorus and 

keyboard enrollment were not related to math scores in 8th grade. This pattern of 

significance remained after controlling for enrollment in other arts electives. 

 The pattern of significance for years of enrollment for overall music was present 

for standardized math for band, guitar, and chorus but not for chorus or keyboard. After 

controlling for other arts enrollment, this pattern of significance remained. 

 Similar to overall music enrollment, additional years of enrollment within music 

students was not related to greater standardized math scores for band, chorus, guitar, 

orchestra, or keyboard. However, after controlling for enrollment in other arts electives, 

additional years of orchestra enrollment was uniquely related to greater math scores in 8th 

grade. 
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Table 12. Middle School Music Enrollment and Standardized Math Score in 8th Grade by Specific 

Music Type (n=7,731) 

 

 

Days Absent 

 Table 13 shows the regression results for days absent in 8th grade specifically for 

band, chorus, guitar, orchestra, and keyboard. Similar to music overall, days absent in 8th 

Table 12. Middle School Music Enrollment and Standardized Math Score in 8th Grade by Specific Music Type 

(n = 7,731) 
 

Not Controlling for Other Arts Controlling for Other Arts 

 
B SE(B) B SE(B) 

Band 
    

   Ever Enrolled (0/1) 0.08* 0.04 0.08* 0.04 

   Grades Enrolled (0-3) 0.06* 0.02 0.07** 0.02 

   Within Band Students (1-3) (n = 144) .09 .50 .02 .10 

Chorus 
    

   Ever Enrolled (0/1) 0.05 0.04 0.05 0.04 

   Grades Enrolled (0-3) 0.02 0.03 0.02 0.03 

   Within Chorus Students (1-3) (n = 92) -0.10 0.10 -0.17 0.18 

Guitar 
    

   Ever Enrolled (0/1) 0.28*** 0.07 0.28*** 0.07 

   Grades Enrolled (0-3) 0.19*** 0.05 0.20*** 0.05 

   Within Guitar Students (1-3) (n = 67) 0.02 0.09 -.41 .14 

Orchestra 
    

   Ever Enrolled (0/1) 0.17* 0.08 0.18* 0.08 

   Grades Enrolled (0-3) 0.10* 0.04 0.11* 0.04 

   Within Orchestra Students (1-3) (n = 36) 0.08 0.08 0.40* 0.15 

Keyboard 
    

   Ever Enrolled (0/1) 0.10 0.08 0.11 0.08 

   Grades Enrolled (0-3) 0.09 0.06 0.10 0.06 

   Within Keyboard Students (1-3) (n = 40) 0.13 0.14 .43 .42 

Note. *p<.05, **p<.01, ***p<.001. Orange cells indicate a loss in significance compared to music aggregate results. 

Green cells indicate a gain in significance compared to music aggregate results. 
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grade was not related to enrollment in band, chorus, guitar, or keyboard when examining 

the difference between those ever enrolled to those not enrolled for each specific music 

type. However, students enrolled specifically in orchestra were absent less than students 

not enrolled in orchestra. This pattern of significance remained after controlling for 

enrollment in other arts electives. 

 The significant effect of years of enrollment for music overall was driven by band 

and orchestra. The more years students enrolled in band or orchestra, the fewer days 

students were absent. This relationship was not significant for chorus, guitar or keyboard. 

After controlling for enrollment in other arts this pattern of significance remained.  

 The effect of years of enrollment was even greater when looking within band and 

orchestra students. More years of enrollment was related to fewer days absent for band 

and orchestra. Again, this relationship was not found for chorus, guitar, or keyboard. 

Unlike music overall, after controlling for other arts enrollment, additional years of band 

and orchestra enrollment remained related to fewer days absent in 8th grade.  
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Table 13. Middle School Music Enrollment and Days Absent in 8th Grade by Specific Music Type 

(n=17,600) 

 

 

Suspension in 8th Grade 

 Table 14 shows the regression results for suspension in 8th grade and specific 

music type enrollment. I used logistic regression to examine the dichotomous (yes/no) 8th 

Table 13. Middle School Music Enrollment and Days Absent in 8th Grade by Specific Music Type (n = 17,600) 
 

Not Controlling for Other Arts Controlling for Other Arts 

 
B SE(B) B SE(B) 

Band 
    

   Ever Enrolled (0/1) -0.18 0.26 -0.15 0.27 

   Grades Enrolled (0-3) -0.30* 0.13 -0.31* 0.13 

   Within Band Students (1-3) (n = 434) -1.13*** 0.22 -1.39* 0.61 

Chorus 
    

   Ever Enrolled (0/1) 0.36 0.54 0.36 0.54 

   Grades Enrolled (0-3) 0.00 0.31 -0.01 0.30 

   Within Chorus Students (1-3) (n = 281) -0.82 0.57 -0.70 1.03 

Guitar 
    

   Ever Enrolled (0/1) 0.03 0.37 0.04 0.37 

   Grades Enrolled (0-3) -0.04 0.22 -0.03 0.22 

   Within Guitar Students (1-3) (n = 163) -0.36 0.48 1.16 .90 

Orchestra 
    

   Ever Enrolled (0/1) -0.84* 0.39 -0.82* 0.40 

   Grades Enrolled (0-3) -0.59*** 0.17 -0.60*** 0.17 

   Within Orchestra Students (1-3) (n = 123) -1.45*** 0.30 -2.28* 1.02 

Keyboard 
    

   Ever Enrolled (0/1) -0.53 0.61 -0.52 0.61 

   Grades Enrolled (0-3) -0.25 0.54 -0.25 0.55 

   Within Keyboard Students (1-3) (n = 103) 1.07 0.96 1.76 4.86 

Note. *p<.05, **p<.01, ***p<.001. Orange cells indicate a loss in significance compared to music aggregate results. 

Green cells indicate a gain in significance compared to music aggregate results. 
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grade suspension outcome. Similar to overall music enrollment, enrollment compared to 

non-enrollment was not related to the odds of 8th grade suspension for any of the 

individual music classes. Further, years of enrollment and additional years of enrollment 

within keyboard students was not a significant predictor of suspension in 8th grade. This 

pattern remained after controlling for enrollment in other arts.  
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Table 14. Middle School Music Enrollment and Suspension in 8th Grade by Specific Music Type 

(n=17,595) Table 14. Middle School Music Enrollment and Suspension in 8th Grade by Specific Music Type (n = 17,595) 
 

Not Controlling for Other Arts Controlling for Other Arts 

 
Odds Ratio SE(B) Odds Ratio SE(B) 

Band     

   Ever Enrolled (0/1) .93 .08 .93 .08 

   Grades Enrolled (0-3) .88* .05 .87* .05 

   Within Band Students (1-3) (n = 435) .62 .11 .64 .32 

 
    

Chorus 
    

   Ever Enrolled (0/1) 1.22 .13 1.22 -.20 

   Grades Enrolled (0-3) 1.03 .09 1.03 .09 

   Within Chorus Students (1-3) (n = 281) .37 .62 .37 .62 

 
    

Guitar 
    

   Ever Enrolled (0/1) .88 .14 .88 .14 

   Grades Enrolled (0-3) .90 .11 .88 .12 

   Within Guitar Students (1-3) (n = 163) .88 .24 .92 .62 

 
    

Orchestra 
    

   Ever Enrolled (0/1) .95 .15 .95 .15 

   Grades Enrolled (0-3) .93 .98 .93 .08 

   Within Orchestra Students (1-3) (n = 123) .92 .26 .75 .53 

 
    

Keyboard 
    

   Ever Enrolled (0/1) .85 .17 .85 .17 

   Grades Enrolled (0-3) .88 .14 .87 .14 

   Within Keyboard Students (1-3) (n = 103) .101 .47 1.07 .80 

Note. Significance based on confidence intervals. Orange cells indicate a loss in significance compared to music aggregate 

results. 
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DISCUSSION 

 

 

This study found support for an academic advantage associated with in-school 

music enrollment. Although the field of music research has found support for music 

training on cognitive and academic outcomes (Guhn, et al., 2019; Helmrich, 2010; 

Holochwost, 2017, Kinney 2008, Winsler et al., 2019), there are also studies that find 

mixed or no benefit of music engagement (Costa-Giomi, 2004; Elpus, 2013; Foster & 

Jenkins, 2017; Schellenberg, 2011). This lack of consensus across correlational, 

experimental, and quasi-experimental research may be rooted in differences in 

methodology, the definition of musical experiences, and outcome measures.  

This work falls within the category of quasi-experimental studies in music 

research that carefully examine naturally occurring music groups by controlling for 

background differences. Accounting for background differences among children is 

important in music research because advantaged children likely have easier access and 

opportunity to participate in musical experiences. These same advantages that improve 

the likelihood of taking a music class are also related to academic outcomes. Therefore, 

background characteristics such as race/ethnicity, prior academic achievement, and SES 

are commonly controlled for when exploring the effects of music on various outcome  
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measures (Eplus, 2013; Foster & Jenkins, 2017; Guhn et al., 2019; Helmrich, 2010; 

Southgate, 2009). Differences in type (e.g., instrumental vs. vocal), context (e.g., in-

school vs. private lessons), and the duration (e.g., ever experienced vs. number of years) 

of musical experiences are important to consider when comparing the results of studies 

exploring the effect of music. Relatedly, the type of outcome (academic vs. cognitive) 

and time between music exposure and the outcome measure are important to examine 

when considering disagreement in the effect of music across studies.  

Similar to previous studies (Guhn et al, 2019; Helmrich, 2010), this study found 

that the amount of exposure and type of music elective affects the strength of the 

academic benefit of music enrollment. Defining music students from non-music students 

without accounting for years of enrollment or quantity of music courses taken is perhaps 

too broad a definition that weakens the relationship likely to be seen between enrollment 

and academic outcomes. Accounting for years of enrollment in this study revealed more 

significant academic advantages for music than just accounting for ever enrolling in 

music. This is likely because greater years of music is related to greater academic 

advantages, but unfortunately, most students only enrolled in a music elective for one 

year. It is possible that most music students do not stay enrolled long enough to 

experience significant academic benefits or the benefit of enrollment may decay between 

the time of enrollment and time of assessment. This may partially explain why studies 

that use a broad definition of music student (yes/no enrollment) (Elpus, 2013; Foster & 

Jenkins, 2017) do not find significant benefits of music enrollment on academic 

outcomes. This study is a continuation of previous work which identified significant 
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predictors of music enrollment within essentially the same sample of students (Alegrado 

& Winsler, 2020). The covariates included in the analyses of this paper were not only 

consistent with covariates used in music research but also directly related to music 

enrollment within this sample of students.  

The sample used in this study was predominantly low-income, Latino, and Black. 

Although the results of this study may not be largely generalizable, attention to this 

sample of students uncovers unique effects of music on at-risk children that may be 

missed in studies that employed similar methods but used nationally representative or 

more advantaged samples (Elpus, 2013; Foster & Jenkins 2017). Researchers have noted 

that arts programs in school support school outcomes differently than academic classes 

especially for children in poverty and ELL students (Brown & Sax, 2013; Catterall, 1998; 

Fitzpatrick, 2006; Foran, 2009). Music classes foster interest, attendance, and 

performance in school which may be especially beneficial for students in poverty. 

Finding benefits of music enrollment within this low-income sample that were not visible 

in studies that employed nationally representative samples (Elpus, 2013; Foster & Jenkins 

2017) suggests that music elective participation is most beneficial for low-income  

students and can potentially help reduce achievement gaps for students in poverty. It is 

possible that studies with more advantage samples do not find as much positive support 

for musical experiences because advantaged individuals have little more to gain in terms 

of academic performance from a musical experience. Therefore, special attention to this 

unique demographic of students is important for future exploration of the effects of 

musical experiences. 



 

75 
 

Cognitive skills at age 4 impressively remained related to better academic 

outcomes for GPA, standardized test scores, and days absent, but was not related to 

school suspension. This suggests that students with higher early cognitive skills tend to 

continue to do better on academic assessments and show up to school years down the 

road. Unsurprisingly, 5th grade academic performance was also related to all the 8th 

grade academic outcome variables of interest. Therefore, finding an academic advantage 

of music enrollment while controlling for 5th grade GPA shows that greater academic 

performance in 8th grade among music students is not simply driven by initially high 

performing students continuing to perform well in school. Although we found that 

students with greater early cognitive and academic skills were more likely to enroll in 

music electives (Alegrado & Winsler, 2020), these students still show academic growth 

related to enrolling in music later on. Music enrollment appears beneficial for all students 

regardless of their initial academic performance. Importantly though, music enrollment 

was especially beneficial for students with lower initial 5th grade GPAs. 

Greater initial cognitive and academic skills are related to enrollment in music 

(Alegrado & Winsler, 2020), so music electives are filled with good academic role 

models for students who begin middle school with lower initial academic performance. 

In-school music electives bring together students of varying academic backgrounds and 

provides the opportunity for students to form relationships and support each other in 

school. Students with lower initial academic performance have the most to gain and the 

most room to grow academically compared to students who historically do well in school. 

Therefore, it is reasonable to see a larger positive effect of music enrollment on academic 



 

76 
 

achievement for low initial academic performers than high initial academic performers, 

the pattern observed in the current study. High academic performers model good learning 

behaviors to their peers and pressure each other to continue to do well in academic 

courses. It is possible it takes multiple years of music enrollment for students to develop 

the technical musical skills, peer relationships, and comfort in the classroom that 

contribute to improved academic performance which may be why we see greater 

academic gains for students with more years of music enrollment. Long-term and 

persistent enrollment in middle school music electives gives students the opportunity to 

foster relationships that support students creatively, socially, and academically.  

The yes/no categorization of enrollment was the least precise definition of 

enrollment examined because it treated all who enrolled in any music class equally 

regardless of the number of years they enrolled. Therefore, it is impressive to find that 

music students overall and within nearly all specific music types showed greater reading 

(not for keyboard) and math (not for chorus and keyboard) scores than their non-music 

peers because the majority of music students only enrolled for one year. Only orchestra 

showed additional academic benefits outside of standardized test scores for enrollment. 

Students who enrolled in orchestra had greater GPAs and fewer days absent compared to 

non-orchestra students regardless of the number of years they enrolled. Orchestra is also 

the music elective that had the most student persistence in enrollment over time. It is 

possible that orchestra attracts and supports academically inclined students or the unique 

persistence within orchestra reveals positive academic outcomes even under this broad 

definition of enrollment.  
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The years of enrollment within music students measure provided a closer look at 

how impactful years of music training is for musicians specifically. This measure 

signifies how beneficial continued enrollment is after the first year of exposure. The 

range for academic achievement possible is somewhat more restricted within this group 

of persisting music students because they tend to already be high academic performers 

(Alegrado & Winsler, 2020). Therefore, seeing academic benefits for more years of 

enrollment within this group of students is impressive.  

Relationships between enrollment and academic outcomes were most common 

when examining years of enrollment (0-3). Notably, there were fewer significant 

academic benefits of enrollment found within music students (1-3) than among all 

students (0-3). It is possible that the reduction in sample size in the analyses to only 

include music students reduced the ability to observe an effect – especially for behavioral 

outcomes like absences and suspension (not frequently observed within music students). 

This was the case for orchestra students for GPA and reading and for band for 

suspension. Added years of enrollment was also not beneficial for math for music overall, 

band, and guitar. Alternatively, the academic gain made from the first year of 

participation may be larger than any gain made from a second or third year of enrollment. 

Although a second and third year of enrollment may not further boost academic 

outcomes, continued participation could help maintain the academic boost gained from 

year one.  

Additional years of enrollment was most beneficial for GPA for music overall and 

for most individual music electives (not including orchestra). It is possible that there was 
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no effect of additional years of enrollment on GPA for orchestra because orchestra 

students performed similarly on GPA regardless of the number of years they enrolled. 

Additional years of enrollment was also beneficial for reading scores for music overall, 

an effect largely driven by band and chorus. When examining days absent within music 

students, it seems being in class is particularly important for band and orchestra. Time, 

space, and instruction dedicated to practicing with instruments within the ensemble is 

critical for band and orchestra success. Proper practice conditions are not as easily 

achieved in instrumental music ensembles as vocal ensembles, like chorus, so showing up 

to school may be a bigger priority for those in band and orchestra classes.  

As anticipated, I found that the effect of multiple years of music enrollment on 

academic outcomes was different for low and high initial academic performers. Initial 

GPA moderated the effect of years of music enrollment on later GPA, reading and math 

scores, and suspension, but not days absent – more years of music were especially helpful 

for those with poor initial GPAs. The significant interactions remained after controlling 

for enrollment in other arts electives for all except reading. Perhaps improved reading 

skills is a broader overall arts enrollment advantage accessed after years of enrollment. 

Higher initially academic performing music students showed improvements in school 

above their non-music peers, but because they consistently performed above average on 

measures of academic performance anyway, the observed positive musical effect was 

limited (but still present) for this group of students. The effect of more years of music 

enrollment was especially beneficial for students who began music enrollment at a 

relatively low initial academic performance level in 5th grade. It is possible that music 
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enrollment may be a productive non-academic method to support academic growth in 

middle school for lower-achieving students.  

Although it is important to understand how overall music enrollment affects 

student performance in school (as discussed above), we should keep in mind that each 

individual music elective may provide unique contributions to student performance in 

school. Not all music electives provided the same academic advantages, the strength of 

academic advantages were not equal across music types, and there were the unique 

benefits of specific music electives not visible in the overall music enrollment results. For 

example, for overall music, there was an enrollment (yes/no) advantage for math, but this 

advantage was not seen for chorus or keyboard – the academic benefit was driven mostly 

by guitar, orchestra, and band. Additionally, there was not a GPA or attendance 

advantage for music students compared to non-music students, but specifically orchestra 

students had an advantage in GPA and they missed fewer days of school compared to 

non-orchestra students. As discussed above, orchestra is a unique class that may attract 

and/or support academically motivated students who are more likely to continue music 

enrollment, so academic advantages are observed for orchestra even under this broad 

enrollment measure. These variations in effects highlight the value of exploring music 

electives individually. It is possible that the context of certain music electives is more 

academically productive than other music electives. In order to understand what makes 

music special, we need to better understand the social and technical contexts of individual 

music electives. Once we explore the structure and expectations of each type of music 
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elective, we can understand the unique strengths within each music elective that relate to 

better academic outcomes. 

Considering all forms of enrollment (Y/N, 0-3, and 1-3), band was the only music 

elective related to all five of the academic outcomes, and GPA was the only outcome 

related to all individual music classes. Although reading was not related to keyboard 

enrollment, there was a reading advantage for all other music electives. Orchestra showed 

the largest benefit of enrollment (yes/no) for GPA, reading, and absences, and guitar 

(yes/no) had the largest benefit for math. Again, orchestra showed the largest benefit for 

years of enrollment (0-3) for GPA and absences, but guitar (0-3) showed the largest 

benefit for reading and math scores. Years enrolled in band was the only form of specific 

music enrollment related to lower odds of suspension. Keyboard showed the greatest 

benefit of additional years of enrollment for GPA. It is important to note that additional 

years of enrollment was the only form of keyboard enrollment related to a better 

academic outcome, but the effect disappeared after controlling for enrollment in other 

arts. Perhaps keyboard does not provide many academic benefits because only a small 

portion of students enrolled in keyboard for more than one year and it is not structured as 

a musical ensemble like band and orchestra. Orchestra showed the greatest benefit of 

additional years of enrollment (1-3) for math and absences, and guitar showed the 

greatest benefit of additional years of enrollment for reading. Orchestra enrollment was 

related to the largest academic benefits followed by guitar. 

In addition to accounting for multiple types of music enrollment, this study 

importantly controlled for enrollment in other arts electives (dance, drama, and visual 
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arts), a significant addition to the literature. Accounting for enrollment in dance, drama, 

and visual arts classes is important because, these are other artistic endeavors that are also 

often thought to boost academic skills (Batdı & Batdı, 2015; Gara & Winsler, 2019; 

Sheridan, 2011). To better understand whether music has a unique, special effect on 

student academic outcomes separate from a broader, general arts effect, this study 

compared whether the relationship between music enrollment and academic outcomes 

changed after controlling for enrollment in other arts classes. If music enrollment 

continued to provide an academic advantage even after enrollment in other arts was in the 

model, this suggests an advantage that is unique to music. This was the case for most of 

the musical effects found. When the advantage of music enrollment disappeared after 

other-arts enrollment was included, it suggests that the musical advantage is tied to arts 

participation more broadly. This was the case only in a) analyses involving years of 

enrollment within band, guitar, and keyboard students on GPA, b) analyses involving 

years of enrollment within band and chorus on reading, c) analyses involving years of 

enrollment in music overall for days absent and suspension, and d) the interaction 

between initial GPA and years of overall music enrollment on reading.  

It is not surprising that controlling for enrollment in other arts electives did not 

change the pattern of significance for yes/no music enrollment outcomes because most 

students only enrolled in a music class for one year and had multiple opportunities to 

engage in other arts electives. However, the persistence of these effects demonstrates the 

robustness of the association between music enrollment overall and academic outcomes.  
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When considering years of enrollment (0-3), only chorus saw a change in 

significant outcomes after controlling for enrollment in other arts electives. A benefit of 

years of chorus enrollment on GPA was revealed. It is important to note that chorus 

students were more likely to enroll in other arts electives than non-chorus students. 

Therefore, once enrollment in other arts was controlled for, the unique effect of chorus on 

GPA could be observed. The persistence of all other positive academic effects after 

controlling for enrollment in other arts electives demonstrates that years of enrollment in 

music electives does provide unique academic benefits beyond possible overarching arts 

effects. 

Academic advantages that remained for additional years of enrollment after 

controlling for enrollment in other arts electives show robust and unique benefits of 

persisting in music classes. Additional years of enrollment remained uniquely beneficial 

for overall music for GPA (driven by chorus) and reading (driven by guitar). 

Impressively, after controlling for participation in other arts, additional years of 

enrollment in band and orchestra were related to even fewer absences and additional 

years of chorus were related to even greater GPA. These increases in effect size highlight 

academic benefits unique to ensemble classes. However, some positive effects of 

additional years of enrollment did not persist after controlling for enrollment in other arts. 

This was the case for absences and suspension for overall music enrollment, GPA for 

band, guitar, and keyboard, and reading for band and chorus. Therefore, the benefit of a 

2nd or 3rd year of enrollment in these instances was not unique to music electives 

specifically. These effects may be due to the combination of music and other arts 
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enrollment, or a similar positive academic benefit may also be present in other arts 

classes. 

In a few cases, holding enrollment in other arts electives constant revealed a 

specific advantage of music enrollment that was not observed without this added 

specification. This was the case for years of enrollment in chorus on GPA, years of 

enrollment within guitar on reading, and years of enrollment within orchestra on math. 

Observing how academic advantages of music enrollment change after including 

enrollment in other arts electives in the model reveals support for broad advantages of 

arts enrollment on academic outcomes but also many music-specific academic benefits. 

Implications 

Music classes in middle school appear to be good for students. Music enrollment 

helps students achieve greater academic outcomes. Armed with this knowledge, parents 

and teachers should encourage their middle schoolers to not only enroll in a music class 

in 6th grade but to continue taking music classes in 7th and 8th grade. Researchers and 

educators should work together to find new ways to inspire continued enrollment in 

music electives.  

There are many ways schools can nurture growth in their music programs. 

Schools can help encourage student participation in music programs by preserving 

funding for music electives to ensure students have both access and opportunity to enroll 

in high-quality music classes. Course requirements could be revised to require at least 

one year of music enrollment to ensure music exposure to all students regardless of 

background. Schools can further support music participation among students by awarding 



 

84 
 

music scholarships to help students with low-income backgrounds afford instruments, 

music materials, and participation in music events (e.g., competitions, concerts, shows) in 

school. Another creative way to make music programs more attractive and inclusive is to 

incorporate lessons on music from a wide range of cultures to help engage and connect 

with students of all racial and ethnic backgrounds.  

Limitations 

This study employed a rigorous quasi-experimental design within a large low-

income longitudinal dataset to carefully explore the effects of middle school music 

electives on academic outcomes. In addition to controlling for child background, 

cognitive, and academic differences in students, participation in other arts electives was 

also accounted for in this study as well as school nesting. Although this project 

demonstrates many methodological strengths, the design also has limitations. The middle 

school academic data used in this study were collected from school transcripts. Therefore, 

information on private music lessons and other out of school extracurricular activities that 

could also influence student academic performance was not assessed. Further, student 

performance within music classes was not assessed. It is possible that students who excel 

in music classes may behave or perform differently academically than their peers. The 

low-income and non-majority White nature of the sample prevents large generalization of 

these results. 

Future Directions  

While a nationally representative sample allows for greater generalization of 

results, focusing in on unique demographics within the population is crucial for learning 
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about specific needs within community sub-groups. Future researchers should continue to 

explore the effects of music experiences for low-income, academically at-risk students 

who benefit more from music engagement than more advantaged peers. Because we find 

students with lower initial GPAs are the ones who benefit most from long-term music 

enrollment, these students are an important group to focus on for recruitment and 

retention in music. 

More years of music enrollment in music electives is related to greater academic 

performance in 8th grade. However, only about 16% of music students reap the benefits 

of 3 years of music training. The majority of students only enrolled in a music elective 

for 1 year, and music classes lost about half of their students each year. In order to 

capitalize on the academic advantages of music enrollment, we need to better understand 

who quits and who persists in music classes, so we can design methods to encourage 

students to enroll and remain enrolled in music classes.  

While we see broad effects of music enrollment, further research into the contexts 

and outcomes of specific music classes will help uncover why not all music classes 

provide equal academic benefits. Further, researchers should expand their exploration of 

music elective enrollment to include both middle and high school. This will allow 

researchers to examine the effects of more years of enrollment, possible effects of long-

term loyalty within a music type, when and why students quit music, and if academic 

advantages of music enrollment fade when students quit. 

  



 

86 
 

REFERENCES 

 

 

Barrett, M. S., & Bond, N. (2015). Connecting through music: The contribution of a 

music programme to fostering positive youth development. Research Studies in 

Music Education, 37(1), 37–54. https://doi.org/10.1177/1321103X14560320 

 

Alegrado, A., & Winsler, A. (2020). Predictors of Taking Elective Music Courses in 

Middle School Among Low-SES, Ethnically Diverse Students in Miami. Journal of 

Research in Music Education, 68(1), 5–30. 

https://doi.org/10.1177/0022429420908282 

 

Arnaud.Cabanac, Perlovsky, L., Bonniot-Cabanac, M.-C., & Cabanac, M. (2013). Music 

and academic performance. Behavioural Brain Research, 256, 257–260. 

https://doi.org/10.1016/j.bbr.2013.08.023 

 

Barrett, M. S., & Bond, N. (2015). Connecting through music: The contribution of a 

music programme to fostering positive youth development. Research Studies in 

Music Education, 37(1), 37–54. https://doi.org/10.1177/1321103X14560320 

 

Bartolome, S. J. (2013). “It’s Like a Whole Bunch of Me!”: The Perceived Values and 

Benefits of the Seattle Girls’ Choir Experience. Journal of Research in Music 

Education, 60(4), 395–418. https://doi.org/10.1177/0022429412464054 

 

Batdı, V., & Batdı, H. (2015). Effect of Creative Drama on Academic Achievement: A 

Meta-analytic and Thematic Analysis. Educational Sciences: Theory & Practice, 

15(6), Article 6. https://doi.org/10.12738/estp.2015.6.0156 

 

Brown, E. D., & Sax, K. L. (2013). Arts enrichment and preschool emotions for low-

income children at risk. Early Childhood Research Quarterly, 28(2), 337–346. 

https://doi.org/10.1016/j.ecresq.2012.08.002 

 

Butzlaff, R. (2000). Can Music Be Used To Teach Reading? Journal of Aesthetic 

Education, 34(3–4), 167–178. 

 

Cabedo-Mas, A., & Díaz-Gómez, M. (2013). Positive musical experiences in education: 

Music as a social praxis. Music Education Research, 15(4), 455–470. 

https://doi.org/10.1080/14613808.2013.763780 

 

Catterall, J.S. (1998). Involvement in the arts and success in secondary school. Americans 

for the Arts Monographs, 1(9), 1-10.  

 

https://doi.org/10.1016/j.bbr.2013.08.023
https://doi.org/10.1177/1321103X14560320
https://doi.org/10.1177/0022429412464054
https://doi.org/10.12738/estp.2015.6.0156
https://doi.org/10.1016/j.ecresq.2012.08.002
https://doi.org/10.1080/14613808.2013.763780


 

87 
 

Corrigall, K. A., Schellenberg, E. G., & Misura, N. M. (2013a). Music Training, 

Cognition, and Personality. Frontiers in Psychology, 4. 

https://doi.org/10.3389/fpsyg.2013.00222 

 

Corrigall, K. A., Schellenberg, E. G., & Misura, N. M. (2013b). Music Training, 

Cognition, and Personality. Frontiers in Psychology, 4. 

https://doi.org/10.3389/fpsyg.2013.00222 

 

Costa-Giomi, E. (1999). The Effects of Three Years of Piano Instruction on Children’s 

Cognitive Development. Journal of Research in Music Education, 47(3), 198–212. 

https://doi.org/10.2307/3345779 

 

Costa-Giomi, E. (2004). Effects of Three Years of Piano Instruction on Children’s 

Academic Achievement, School Performance and Self-Esteem. Psychology of 

Music, 32(2), 139–152. https://doi.org/10.1177/0305735604041491 

 

Diamond, A. (2015). Research that Helps Move Us Closer to a World Where Each Child 

Thrives. Research in Human Development, 12(3–4), 288–294. 

https://doi.org/10.1080/15427609.2015.1068034 

 

Diamond, A., & Lee, K. (2011). Interventions Shown to Aid Executive Function 

Development in Children 4 to 12 Years Old. Science, 333(6045), 959–964. 

https://doi.org/10.1126/science.1204529 

 

Elpus, K. (2013). Is It the Music or Is It Selection Bias? A Nationwide Analysis of Music 

and Non-Music Students’ SAT Scores. Journal of Research in Music Education, 

61(2), 175–194. https://doi.org/10.1177/0022429413485601 

 

Elpus, K., & Abril, C. R. (2011). High School Music Ensemble Students in the United 

States: A Demographic Profile. Journal of Research in Music Education, 59(2), 

128–145. https://doi.org/10.1177/0022429411405207 

 

Fitzpatrick, K. R. (2006). The Effect of Instrumental Music Participation and 

Socioeconomic Status on Ohio Fourth-, Sixth-, and Ninth-Grade Proficiency Test 

Performance. Journal of Research in Music Education, 54(1), 73–84. 

https://doi.org/10.2307/3653456 

 

Foran, L. M. (2009). Listening to Music: Helping Children Regulate Their Emotions and 

Improve Learning in the Classroom. Educational Horizons, 88(1), 51–58. 

 

Foster, E. M., & Marcus Jenkins, J. V. (2017). Does Participation in Music and 

Performing Arts Influence Child Development? American Educational Research 

Journal, 54(3), 399–443. https://doi.org/10.3102/0002831217701830 

 

https://doi.org/10.3389/fpsyg.2013.00222
https://doi.org/10.3389/fpsyg.2013.00222
https://doi.org/10.2307/3345779
https://doi.org/10.1177/0305735604041491
https://doi.org/10.1080/15427609.2015.1068034
https://doi.org/10.1126/science.1204529
https://doi.org/10.1177/0022429413485601
https://doi.org/10.1177/0022429411405207
https://doi.org/10.2307/3653456
https://doi.org/10.3102/0002831217701830


 

88 
 

Fine Arts. (n.d.). State of Nevada Department of Education. Retrieved February 28, 2020, 

from https://doe.nv.gov/Nevada_Academic_Standards/Fine_Arts/ 

 

Gara, T. V., & Winsler, A. (2019a). Selection into, and academic benefits from, middle 

school dance elective courses among urban youth. Psychology of Aesthetics, 

Creativity, and the Arts. https://doi.org/10.1037/aca0000250 

 

Gara, T. V., & Winsler, A. (2019b). Selection into, and academic benefits from, middle 

school dance elective courses among urban youth. Psychology of Aesthetics, 

Creativity, and the Arts. https://doi.org/10.1037/aca0000250 

Gardiner, M. F., Fox, A., Knowles, F., & Jeffrey, D. (1996). Learning improved by arts 

training. Nature; London, 381(6580), 284. 

http://dx.doi.org.mutex.gmu.edu/10.1038/381284a0 

 

Gouzouasis, P., Guhn, M., & Kishor, N. (2007). The predictive relationship between 

achievement and participation in music and achievement in core Grade 12 academic 

subjects. Music Education Research, 9(1), 81–92. 

https://doi.org/10.1080/14613800601127569 

 

Guhn, M., Emerson, S. D., & Gouzouasis, P. (2019). A population-level analysis of 

associations between school music participation and academic achievement. Journal 

of Educational Psychology. https://doi.org/10.1037/edu0000376 

 

Helmrich, B. H. (2010). Window of Opportunity? Adolescence, Music, and Algebra. 

Journal of Adolescent Research, 25(4), 557–577. 

https://doi.org/10.1177/0743558410366594 

 

Hogan, J., & Winner, E. (2019). Habits of Mind as a Framework for Assessment in 

Music Education. In D. J. Elliott, M. Silverman, & G. E. McPherson (Eds.), The 

Oxford Handbook of Philosophical and Qualitative Assessment in Music Education 

(pp. 201–224). Oxford University Press. 

https://doi.org/10.1093/oxfordhb/9780190265182.013.3 

 

Holochwost, S. J., Propper, C. B., Wolf, D. P., Willoughby, M. T., Fisher, K. R., Kolacz, 

J., Volpe, V. V., & Jaffee, S. R. (2017). Music education, academic achievement, 

and executive functions. Psychology of Aesthetics, Creativity, and the Arts, 11(2), 

147–166. https://doi.org/10.1037/aca0000112 

 

Kinney, D. W. (2008). Selected Demographic Variables, School Music Participation, and 

Achievement Test Scores of Urban Middle School Students. Journal of Research in 

Music Education, 56(2), 145–161. https://doi.org/10.1177/0022429408322530 

 

https://doe.nv.gov/Nevada_Academic_Standards/Fine_Arts/
https://doi.org/10.1037/aca0000250
https://doi.org/10.1037/aca0000250
http://dx.doi.org.mutex.gmu.edu/10.1038/381284a0
https://doi.org/10.1080/14613800601127569
https://doi.org/10.1037/edu0000376
https://doi.org/10.1177/0743558410366594
https://doi.org/10.1093/oxfordhb/9780190265182.013.3
https://doi.org/10.1037/aca0000112
https://doi.org/10.1177/0022429408322530


 

89 
 

Kinney, D. W. (2010). Selected Nonmusic Predictors of Urban Students’ Decisions to 

Enroll and Persist in Middle School Band Programs. Journal of Research in Music 

Education, 57(4), 334–350. https://doi.org/10.1177/0022429409350086 

 

Kinney, D. W. (2019a). Selected Nonmusic Predictors of Urban Students’ Decisions to 

Enroll and Persist in Middle and High School Music Ensemble Electives. Journal of 

Research in Music Education, 67(1), 23–44. 

https://doi.org/10.1177/0022429418809972 

 

Kinney, D. W. (2019b). Selected Nonmusic Predictors of Urban Students’ Decisions to 

Enroll and Persist in Middle and High School Music Ensemble Electives. Journal of 

Research in Music Education, 67(1), 23–44. 

https://doi.org/10.1177/0022429418809972 

 

McNeal, R. B. (1998). High School Extracurricular Activities: Closed Structures and 

Stratifying Patterns of Participation. The Journal of Educational Research, 91(3), 

183–191. https://doi.org/10.1080/00220679809597539 

 

Metsäpelto, R.-L., & Pulkkinen, L. (2012). Socioemotional Behavior and School 

Achievement in Relation to Extracurricular Activity Participation in Middle 

Childhood. Scandinavian Journal of Educational Research, 56(2), 167–182. 

https://doi.org/10.1080/00313831.2011.581681 

 

Moreno, S., Bialystok, E., Barac, R., Schellenberg, E. G., Cepeda, N. J., & Chau, T. 

(2011). Short-Term Music Training Enhances Verbal Intelligence and Executive 

Function. Psychological Science, 22(11), 1425–1433. 

https://doi.org/10.1177/0956797611416999 

 

Morrison, S. J. (2001). The School Ensemble: A Culture of Our Own: School ensembles 

are not just classes or performance groups, but guardians of their own specific 

culture, a culture that informs and enriches the lives of their members. Music 

Educators Journal, 88(2), 24–28. https://doi.org/10.2307/3399738 

 

Parker, E. C. (2014). The Process of Social Identity Development in Adolescent High 

School Choral Singers: A Grounded Theory. Journal of Research in Music 

Education, 62(1), 18–32. https://doi.org/10.1177/0022429413520009 

 

Piro, J. M., & Ortiz, C. (2009). The effect of piano lessons on the vocabulary and verbal 

sequencing skills of primary grade students. Psychology of Music, 37(3), 325–347. 

https://doi.org/10.1177/0305735608097248 

 

Rosevear, J. C. (2010). Attributions for success: Exploring the potential impact on music 

learning in high school. Australian Journal of Music Education, 1, 17–24. 

https://doi.org/10.1177/0022429409350086
https://doi.org/10.1177/0022429418809972
https://doi.org/10.1177/0022429418809972
https://doi.org/10.1080/00220679809597539
https://doi.org/10.1080/00313831.2011.581681
https://doi.org/10.1177/0956797611416999
https://doi.org/10.2307/3399738
https://doi.org/10.1177/0022429413520009
https://doi.org/10.1177/0305735608097248


 

90 
 

Schellenberg, E. G. (2004). Music Lessons Enhance IQ. Psychological Science, 15(8), 

511–514. https://doi.org/10.1111/j.0956-7976.2004.00711.x 

 

Schellenberg, E. G. (2011). Examining the association between music lessons and 

intelligence. British Journal of Psychology, 102(3), 283–302. 

https://doi.org/10.1111/j.2044-8295.2010.02000.x 

 

Schellenberg, E. G., Corrigall, K. A., Dys, S. P., & Malti, T. (2015). Group Music 

Training and Children’s Prosocial Skills. PLoS One; San Francisco, 10(10), 

e0141449. http://dx.doi.org/10.1371/journal.pone.0141449 

Sheridan, K. M. (2011). Envision and Observe: Using the Studio Thinking Framework 

for Learning and Teaching in Digital Arts. Mind, Brain, and Education, 5(1), 19–26. 

https://doi.org/10.1111/j.1751-228X.2011.01105.x 

 

Southgate, D. E., & Roscigno, V. J. (2009). The Impact of Music on Childhood and 

Adolescent Achievement. Social Science Quarterly, 90(1), 4–21. 

https://doi.org/10.1111/%28ISSN%291540-6237/issues 

 

Vaughn, K., & Winner, E. (2000). SAT scores of students who study the arts: What we 

can and cannot conclude about the association. Journal of Aesthetic Education; 

Champaign, 34(3/4), 77. 

 

Wetter, O. E., Koerner, F., & Schwaninger, A. (2009). Does musical training improve 

school performance? Instructional Science, 37(4), 365–374. 

https://doi.org/10.1007/s11251-008-9052-y 

 

Williams, K. E., Barrett, M. S., Welch, G. F., Abad, V., & Broughton, M. (2015). 

Associations between early shared music activities in the home and later child 

outcomes: Findings from the Longitudinal Study of Australian Children. Early 

Childhood Research Quarterly, 31, 113–124. 

https://doi.org/10.1016/j.ecresq.2015.01.004 

 

Winner, E., & Cooper, M. (2000). Mute Those Claims: No Evidence (Yet) for a Causal 

Link between Arts Study and Academic Achievement. Journal of Aesthetic 

Education, 34(3/4), 11–75. https://doi.org/10.2307/3333637 

 

Winsler, A., Tran, H., Hartman, S. C., Madigan, A. L., Manfra, L., & Bleiker, C. (2008). 

School readiness gains made by ethnically diverse children in poverty attending 

center-based childcare and public school pre-kindergarten programs. Early 

Childhood Research Quarterly, 23(3), 314–329. 

https://doi.org/10.1016/j.ecresq.2008.02.003 
 

  

https://doi.org/10.1111/j.0956-7976.2004.00711.x
https://doi.org/10.1111/j.2044-8295.2010.02000.x
http://dx.doi.org/10.1371/journal.pone.0141449
https://doi.org/10.1111/j.1751-228X.2011.01105.x
https://doi.org/10.1111/%28ISSN%291540-6237/issues
https://doi.org/10.1007/s11251-008-9052-y
https://doi.org/10.1016/j.ecresq.2015.01.004
https://doi.org/10.2307/3333637
https://doi.org/10.1016/j.ecresq.2008.02.003


 

91 
 

BIOGRAPHY 

 

 

 

Alenamie N. Alegrado received her Bachelor of Science in Psychology from George 

Mason University in 2016. 


