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ABSTRACT

12TH GRADE ACADEMIC OUTCOMES ASSOCIATED WITH MIDDLE- AND
HIGH-SCHOOL MUSIC ENROLLMENT AMONG LOW-INCOME, ETHNICALLY
MINORITIZED STUDENTS

Alenamie Namata Alegrado, Ph.D.
George Mason University, 2024

Dissertation Director: Dr. Adam Winsler

Researchers have long studied the relationship between musical training and
cognitive and academic outcomes using a variety of theories about why musical
experiences might influence non-music outcomes. However, inconsistent findings leave
some researchers questioning the existence of strong transfer effects. Because pre-
existing socio-economic advantages support both academic performance and selection
into music electives, it is challenging to disentangle the possible impact of music from a
child’s natural and/or privileged trajectory. Researchers interested in the “effects” of in-
school music participation who cannot employ random assignment must understand and
control for pre-existing differences between music and non-music groups using
longitudinal, quasi-experimental methods to examine outcomes. This was the goal of this

dissertation.



The current large-scale, 5-cohort, 14-year longitudinal study followed a large (n =
20,161) sample of mostly low-income (80% qualify for free/reduced-price lunch) and
ethnically minoritized (59% Hispanic, 34% Black, 7% White/Other) students from
preschool through middle and high school (6th-12th grade) in a large metropolitan, public
school system. Information on student demographics, music course enrollment, and
academic performance were collected from school records/transcripts, and cognitive
school readiness was directly assessed at age four.

I examined the relationship between in-school ensemble music elective
enrollment (i.e., band, chorus, guitar, orchestra, keyboard, general music, and music
theory) and student academic outcomes in 12t grade (non-arts GPA, days absent,
suspension, diploma, and high school completion). Importantly, I controlled for selection
effects of music enrollment (i.e., race/ethnicity, gender, poverty, special education status,
English language learner status, English proficiency, and 8" grade GPA) and enrollment
in other arts electives (i.e., dance, drama, & visual arts) to better compare music to non-
music students.

I used linear (overall GPA, academic GPA, days absent) and logistic (suspension,
graduation) regression. The following research questions were be explored: 1) After
controlling for selection factors (i.e., gender, race/ethnicity, SES, disability status, early-
ELL status, and 8" grade GPA) and enrollment in other arts electives in high school (91-
12t grade), are there differences in high school academic outcomes between music and
non-music students? 2) Does earlier 81" grade GPA moderate the relationship between

years of music enrollment (0-4 years for high school and 0-7 years for middle and high



school combined) and 12t grade academic outcomes? 3) Does breadth/dosage of music
enrollment (i.e., enrollment in multiple types of music vs. staying with the same type of
music) matter in predicting high school outcomes related to music participation? Results
show that controlling for selection factors, music enrollment, and more years of music
throughout middle and high school, were related to significantly lower odds of school
suspension in 12t grade, and higher odds of earning a diploma and completing high
school. Music enrollment in some models was related to slightly lower 12t grade non-
arts GPA. Results were the same regardless of the student’s initial 8 grade GPA. Taking
multiple types of music courses in secondary school (breadth/dosage) was also related to
positive 12t grade outcomes (better attendance, better school completion) both by itself
and above and beyond being enrolled in music. It appears that the social experience of
being in high school music electives supports positive engagement, persistence, and

graduation outcomes in high school and taking multiple types of music further helps.



HIGH SCHOOL ACADEMIC OUTCOMES ASSOCIATED WITH MIDDLE-
AND HIGH-SCHOOL MUSIC ENROLLMENT AMONG LOW-INCOME,
ETHNICALLY MINORITIZED STUDENTS

Researchers have long studied the relationship between musical training and
cognitive and academic outcomes (Corrigall & Trainor, 2011; Gardiner et al., 1996;
Schellenberg, 2004; Shaw, 2022), using a variety of theories about why musical
experiences might influence non-music outcomes. However, inconsistent findings leave
researchers questioning the possibility of far transfer effects (Schellenberg, 2019; Winner
& Cooper, 2000). Because music students tend to have pre-existing advantages in
academic performance that affect selection into music electives, it is challenging to
disentangle the possible impact of music on outcomes from a child’s existing natural
and/or privileged trajectory. Additionally, differences in type of musical experience, how
musical experiences are measured, and method of analysis make it challenging to
compare results across studies (Butzlaff, 2000; Draper & Bartolome, 2021; Foster &
Marcus Jenkins, 2017; Jaschke et al., 2013).

Many correlational studies have reported positive associations between music and
child outcomes (Barrett & Bond, 2015; Brown & Sax, 2013; Cabanac et al., 2013; Carioti
et al., 2019; Corrigall & Trainor, 2011; Fasano et al., 2019; Gouzouasis et al., 2007;
Helmrich, 2010; Moreno et al., 2011; Roden et al., 2014; Vaughn & Winner, 2000;
Wetter et al., 2009; Williams et al., 2015). However, correlational studies are not able to
infer a causal relationship between musical experience and outcomes (Foster & Jenkins,

2017; Schellenberg, 2011). Confounding variables that relate to musical experiences and



non-music outcomes may drive observed positive correlations between the two.
Experimental studies have reported positive effects (Costa-Giomi, 1999; Gardiner et al.,
1996; Holochwost et al., 2017; Moreno et al., 2011; Schellenberg, 2004) but sometimes
no effect of music (Costa-Giomi, 1999; 2004). Although experimental designs allow for
causal inference, random assignment is not always possible when examining naturally
occurring groups (e.g., students who do or do not enroll in in-school music elective
Courses).

Longitudinal quasi-experimental studies, although not employing random
assignment, allow researchers to examine naturally occurring groups (e.g., students who
do or do not enroll in in-school music electives) while controlling for pre-existing group
differences related to both selection into music and later academic outcomes. Quasi-
experimental studies have identified a positive relationship between musical experiences
and non-music outcomes (Babo, 2004; Corrigall et al., 2013; Degé et al., 2014; Fasano et
al., 2019; Gouzouasis et al., 2007; Guhn et al., 2019; Helmrich, 2010; Herrero &
Carriedo, 2018; Kinney, 2008, 2010, 2019; Metséapelto & Pulkkinen, 2012; Piro & Ortiz,
2009; Roden et al., 2014; Schellenberg, 2006), but they have also suggested mixed
(Roden et al., 2014; Shaw, 2022; Todhunter-Reid, 2019; Williams et al., 2015) or no
association with outcomes after controlling for selection effects of music enrollment
(Elpus, 2013; Foster & Marcus Jenkins, 2017).

Systematic reviews report relatively weak and inconsistent positive correlations
between musical experience and child academic and cognitive outcomes (Butzlaff, 2000;

Jaschke et al., 2013; Sala & Gobet, 2016). These findings cast doubt on there being



strong causal transfer effects from music to non-music child outcomes, but they certainly
invite additional work to be done. Although many individual studies report positive
outcomes related to musical experiences, more additional rigorous research designs and
uniformity in methodology is needed to better analyze findings across studies.

Music researchers propose two main theories to explain why music may improve
a child’s performance in school. One theory is the idea that the combination of different
executive function skills needed to produce music strengthen executive functions overall
which could lead to better performance in academic classes where these same executive
function skills are used (Fasano et al., 2019; Guhn et al., 2019; Helmrich, 2010; Herrero
& Carriedo, 2018; Holochwost et al., 2017; Moreno et al., 2011; Piro & Ortiz, 2009;
Roden et al., 2014). Another theory is that the habits of mind learned and practiced while
mastering an instrument are skills and behaviors that are also productive in academic
classes (Corrigall et al., 2013; Freer, 2009; Guhn et al., 2019; Hogan & Winner, 2019;
Metsépelto & Pulkkinen, 2012). Both theories suggest far transfer from music training to
academic performance might occur. There is more research on the connection between
music and executive function skills than habits of mind. However, because the literature
on music training and academic outcomes is mixed, doubt is cast on both theories.

Habits of mind are styles of thinking and behaving used to face challenges that
have been studied in many different academic domains (i.e., math, science, special
education, and visual arts electives) (Hogan & Winner, 2019). It is a framework
individuals use to solve problems. Habits of mind tap into discipline (Fasano et al., 2019;

Guhn et al., 2019), self-efficacy (Guhn et al., 2019; Metsépelto & Pulkkinen, 2012),



perseverance (Corrigall & Trainor, 2011; Metsépelto & Pulkkinen, 2012), cooperation,
responsibility (Fasano et al., 2019), mastery orientation (Guhn et al., 2019), motivational
and attitudinal changes, bonding, stress reduction (Metsapelto & Pulkkinen, 2012), and
attentional skills (Corrigall & Trainor, 2011). Students learn these methods of thinking
and behaving to tackle challenges in school (e.g., mastering a piece or mastering algebra)
that then guide their thoughts and behaviors to tackle challenges outside of school (e.g.,
learning how to change a flat tire).

Researchers have observed eight habits of mind taught and practiced in music
electives (Hogan & Winner, 2019) including: evaluate (e.g. tuning a guitar by ear),
express (e.g. playing lively during allegro passages), imagine (e.g. picturing tiptoeing
when playing pianissimo), listen (e.g. awareness of sound balance in an ensemble), notice
(e.g. awareness of bow directions), participate in community (e.g. forming a group to
practice together), persist (e.g. mastering a difficult passage), and set goals and be
prepared (e.g. practicing for a concert performance). These habits of mind are also
practiced in academic classes: evaluate (e.g. fixing grammatical errors), express (e.g.
discussing an appropriate interpretation of a poem), imagine (e.g. making a hypothesis
for an experiment), listen (e.g. judging arguments in a debate), notice (e.g. focusing on
personal and peer expressions when communicating), participate in community (e.g.
forming a study group), persist (e.g. committing to solve difficult math problems), and set
goals and be prepared (e.g. creating a project timeline and acquiring the resources to
complete the project). The practice of habits of mind in music electives train skills that

are also vital to academic success.



Studies on the effect of music in early childhood report improvements in
children’s attention regulation, prosocial and emotion skills, and verbal intelligence
(Brown & Sax, 2013; Gardiner et al., 1996; Moreno et al., 2011; Williams et al., 2015).
Children with more musical experience show greater growth in prosocial and attention
regulation skills (Williams et al., 2015). These skills are essential for children to develop
the self-regulation skills needed to become efficient learners. Early and frequent musical
experiences give children more time and opportunities to practice these developing skills.

Timing, duration, and child age/developmental context all contribute to how
musical experiences may impact child outcomes. Young children are in early stages of
their cognitive development. A musical experience during this time acts as an intentional
method to train skills that are coming online. Studies on the effect of music in early
childhood report improvements in children’s attention regulation, prosocial and emotion
skills, and verbal intelligence (Brown & Sax, 2013; Gardiner et al., 1996; Moreno et al.,
2011; Williams et al., 2015). Children with more frequent musical experience show
greater growth in prosocial and attention regulation skills (Williams et al., 2015). These
skills are essential for children to develop the self-regulation skills needed to become
efficient learners. Early and frequent musical experiences give children more time and
opportunities to practice these developing skills.

Research on children between 6 to 11 years old show a similar pattern of
performance for children who have musical experiences compared to children who do
not. Musically trained children showed greater auditory processing skills and better

ability to update and filter information which are needed for learning across domains



(Herrero & Carriedo, 2018; Roden et al., 2014). Children with longer training or
participation in musical activities showed greater gains in reading comprehension
(Corrigall & Trainor, 2011) and academic performance (Metsépelto & Pulkkinen, 2012).
Children who participated in arts and music activities for two to three years showed better
academic attainments and working skills compared to children who did not and those
who only participated for one year (Metsépelto & Pulkkinen, 2012). Musical activities
provide opportunities for children to practice more advanced self-regulation skills.
Children who engage in frequent musical experiences or stay engaged in musical
activities over a long period of time seem to experience the greatest gains (Corrigall &
Trainor, 2011; Guhn et al., 2019; Metsapelto & Pulkkinen, 2012; Shaw, 2022; Williams
et al., 2014). Considering these findings, it is interesting to consider how music
participation in later childhood and adolescence may relate to academic outcomes.

Music is a means to practice executive function skills in early childhood that
relate to skills needed to become an efficient learner (Corrigall & Trainor, 2011). These
executive functions may have far transfer effects on academic skills because they
improve a child’s ability to self-regulate, process information, concentrate, and filter
distractions (Herrero & Carriedo, 2018; Roden et al., 2014). When children transition into
middle school they enter a period of early adolescent synaptogenesis. This is a
developmentally sensitive period for cognitive and social development (Helmrich, 2010;
Herrero & Carriedo, 2018; Wang & Eccles, 2012) and may shift the way students engage

with musical experiences, specifically music elective experiences.



Extra-curricular activities (ECAS) contribute to school climate and offer more
opportunities for students to feel respected and included in schools (Finn, 1989). Social
integration and engagement are important pathways when considering dropout prevention
(Catterall, 1998; Finn, 1989). Although linking ECASs to dropout is rare, researchers have
found that consistent ECA involvement was related to lower odds of dropout (Thouin et
al., 2022). Social support found in ECAs helps students deal with stress, but if their peers
are not engaged in school, they have a higher risk of dropping out. ECASs that provide
social support and positive academic attitudes may reduce student dropout. We see that
students with higher GPAs are more likely to enroll in music electives, so there is a
significant presence of students in music classes who value and can support academic
achievement.

Theoretical Connection Between Music Electives and Academic Outcomes

| propose that there are three major mechanisms through which music electives
might influence academic performance — executive function, social bonding, and habits
of mind. Interest in music attracts students to music electives where relevant academic
behaviors are often practiced. Music electives provide a space where students grow in
their musical ability and may contribute to their overall academic experience. The
experience of music learning within the context of music electives is a powerful
combination. Executive function, social bonds, and habits of mind are all engaged during
music making and this combination of mechanisms may improve both musicianship and
academic performance. Individual growth in executive function, enhanced social bonds,

and practice in habits of mind may contribute to, strengthen, and reinforce each other.



Therefore, it is not only musical experience that might influence academic performance,
but the entirety of the music elective experience.

Learning how to play an instrument requires executive function skills for gaining
physical and mental mastery of an instrument and for establishing habits of mind that
drive the learning process. These executive function skills and habits of mind are
valuable characteristics that contribute to a student’s overall academic performance.
Music students gain mastery in their musicianship because of consistent use of productive
mindsets and behaviors they learned and practice for years. These fundamental skills and
behaviors for playing an instrument are learned in earlier years of music training and
practiced in subsequent years of enrollment. Therefore, once these skills are established,
students need only maintain these behaviors to keep up their academic performance. The
duration of student enrollment in a music electives influences the level of impact musical
electives provide (Shaw, 2022). One year of exposure may not be enough to see academic
benefits in middle school when students first begin their lessons (Carioti et al., 2019), but
students who sustain music enrollment through high school report higher sense of
belonging and better academic outcomes than their non-musical peers (Shaw, 2022).

Typically, high school students are refining the skills and techniques they learned
in their middle school music ensemble. Therefore, much of the learning and training of
behavior and social bonds influenced by music electives began in middIe school. Each
year a student is enrolled in a music elective, they are exercising their self-regulation
skills and reinforcing productive habits of mind. We may not find as much change or

growth over time for outcomes of high school music electives because music students



have been practicing the same skills and behaviors in school that they learned years
before such as in middIe school.

Additionally, music electives are a setting for students to bond over a shared
interest, build relationships, and support each other inside and outside the music room
(Adderley et al., 2003; Bartolome, 2013; Morrison, 2001; Parker, 2014; Sachs et al.,
2021). Piaget and Vygotsky recognized that social interaction is key for learning
(Helmrich, 2010), and high school students learn with their friends and, perhaps more
importantly, from their friends in school. Considering Bronfenbrenner’s bio-ecological
model, music learning is a proximal process and music electives reside in the child’s
microsystem (Bronfenbrenner & Morris, 2006; Guhn et al., 2019). Adolescent social
groups influence behavioral, emotional, and cognitive engagement (Wang & Eccles,
2012) as well as motivation and attitudes toward school (Metsapelto & Pulkkinen, 2012).

Enrollment in music electives may be particularly beneficial for students who are
disengaged academically because they offer an alternative method to participate in
school. Enrollment in multiple types of music electives allow students to expand their
musical interests and increase their social connections with like-minded peers which
allows them to formulate a self-image in-school separate from academics. Although we
may not find a strong connection between participation in ECASs to grades, they may
encourage school perseverance (Thouin et al., 2022) and resilience (Catterall, 1998)
which are also important academic outcomes.

Middle school music electives are the first music training opportunity many

students have that demand little to no prior musical experience to receive music

10



education (McNeal, 1998). Therefore, when considering the relationship between music
elective enrollment and high school academic outcomes, it is important to consider these
earlier years of experience. 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 beyond the standard of middle school orchestra (State of Nevada Academic
Standards for Music, 2018). Therefore, entry into high-school music electives without
previous middle school enrollment is more difficult and uncommon for some music
types. If researchers want to understand how music electives relate to students’ overall
academic experience, it is important to consider whether music enrollment, that begins in
middle school and may last through high school, relates to high school student acad emic
performance.

Social connections are formed and shaped by the activities in which
students participate (Helmrich, 2010). These social bonds influence what
experiences a child has and what they learn in school. Some students choose to
enroll in music electives as an expression of their interests, personality (Herrero &
Carriedo, 2018), gender identity (Metsapelto & Pulkkinen, 2012), and interests
(Seifried, 2012). Music classes are a place where students of varying academic
abilities can mingle outside of academic tracks because of a shared interest. The
culture of music electives is likely influenced by the students it attracts (Morrison,
2001; Seifried, 2012). Academic achievement is a predictor of music enrollment,

particularly for instrumental music electives (Alegrado & Winsler, 2020; Elpus,
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2013; Kinney, 2019). If high-academically-achieving students are more likely to enroll in
a music class, then music electives may become environments that value and foster
academic achievement.

The decision to enroll in a music elective shapes what social connections students
will make. An adolescent’s social group influences their behavioral, emotional, and
cognitive engagement in (Wang & Eccles, 2012), and their motivational and attitudinal
perspective of, school (Metsépelto & Pulkkinen, 2012). Members of the same music
ensemble influence each other’s academic identities, values, and experiences. High
cognitive skills and academic achievement are predictors of middle school music
enrollment (Alegrado & Winsler, 2020). Therefore, music ensembles are a social context
that can positively influence a student’s academic career by fostering social bonds with
high academic performers. The quality of the social bonds and sense of belonging to the
music ensemble can reinforce or diminish the influence peers have on each other.

It is important to consider possible enrollment in other arts electives when
examining the influence of music enrollment on academic outcomes. Similar to music,
dance, drama, and visual arts classes all engage executive function, habits of mind, and
social bonding. Therefore, we may expect that all arts forms have a connection to
academic performance. However, there is variation in specific skills trained and valued
across arts electives which may relate to differences in the relationship between art types
and academic performance. If we control for participation in other arts electives, we
account for the possibility that non-music students are practicing and gaining similar

skills as music students. If music enrollment continues to provide an academic advantage

12



after enrollment in other arts is in the model, this suggests an academic advantage unique
to music rather than an overall arts effect.

We know that selection into music courses is systematic - students who
are more advantaged economically and academically early on are more likely to
enroll in music electives (Alegrado & Winsler, 2020; Elpus, 2013; Elpus & Abril,
2011; Foster & Marcus Jenkins, 2017; Kinney, 2019). In my previous work, |
found that after controlling for demographic (race/ethnicity, gender, poverty,
special education status, English language learner status, English proficiency),
and early skills (age-4 motor, cognitive, language, and social/behavioral skills),
prior academic skills in middle school (5th grade GPA and test scores) were
related to greater odds of enrolling in music electives (band, chorus, guitar, and
orchestra) in middle school (Alegrado & Winsler, 2020). Because these pre-
existing advantages already support academic progress in school, it is important to
examine whether the possible effects of music enrollment are stronger among
initially less-advantaged students. Thus, researchers interested in the “effects” of
in-school music participation who cannot employ random assignment must
understand and control for pre-existing differences between music and non-music
groups using longitudinal, quasi-experimental methods to examine outcomes.
This is precisely what | will do in my dissertation.

Previous Work
In my previous work, I explored predictors of middle school music

enrollment, predictors of quitting music in 7t grade, and academic outcomes
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related to middle school music enrollment. We found that only 20% of students took a
music elective in middle school. Gender, ethnicity, poverty, special education, early-ELL
status, 5th grade English proficiency, prior academic performance (5™ grade GPA,
standardized math and reading test scores) and initial school readiness skills (social,
behavioral, cognitive, language, and motor skills) at age four were significant predictors
of middle school music enrollment (Alegrado & Winsler, 2020). This is consistent with
previous literature that found selection effects related to middle school music electives
(Elpus, 2013; Kinney 2019). We also found that approximately half (53%) of 6™ grade
students who enrolled in a music elective did not continue enrollment in 7t grade. Being
male and greater 5" grade GPA and reading scores were related to lower odds of quitting
music (Alegrado & Winsler, in review). In my next study, significant predictors of
enrollment and enrollment in other arts electives were included as covariates when
exploring differences in academic outcomes between music and non-music middle school
students (Alegrado & Winsler, in review). | found that higher GPA, math and reading test
scores, fewer days absent, and lower odds of suspension in 8™ grade were related to
middle school music enrollment. | also found that more years of enrollment were related
to better academic outcomes and that initial academic performance moderated the effect
of years of enrollment (stronger effects of music for those initially lower in 5"-grade
GPA). In addition to exploring factors and academic outcomes related to music
enrollment broadly, | found variance in the strength of connection between enrollment
and academic outcomes for individual music electives (band, chorus, guitar, orchestra,

and keyboard). Enrollment was related to greater 8" grade GPA for chorus, guitar, and
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orchestra; greater 8™ grade reading scores for band, chorus, guitar, and orchestra;
greater 8t grade math scores for band, guitar, and orchestra; fewer days absent in
8t grade for band and orchestra; and lower odds of suspension in 8 grade for
band. We did not find a connection between keyboard course enroliment and 8-
grade academic outcomes.
The Current Study

This dissertation expands upon my master’s thesis in three main ways: 1) | am
expanding my dataset to include middle and high school enrollment and academic
performance. 2) | assess 12t grade academic outcomes (rather than 8t grade). 3) |
measure the influence of breadth/dosage of music enrollment. This project makes
multiple contributions to the literature. | examine whether there is a broad connection
between music enrollment (yes/no) and academic outcomes, if the number of years
enrolled influences outcomes, and whether early academic performance moderates the
influence of years of music enrollment on academic outcomes. Importantly, when
assessing student GPA, | consider academic performance not including performance in
music/arts and non-academic course grades. Exclusively examining academic course
grades allows me to assess how students are performing academically removing the
possibility that less academically rigorous electives (such as music and the arts) inflate
overall GPA. The large longitudinal dataset | am using is composed of low-income and
predominantly racially/ethnically minoritized students. My sample provides valuable
information on students who are typically underrepresented in research and allows me to

compare historically minoritized groups to each other rather than to a White majority
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group. I include selection effects of music enrollment as covariates (i.e., race/ethnicity,
gender, poverty, special education status, English language learner status, English
proficiency, age-4 cognitive skills, 5th grade GPA) when exploring the relationship
between academic performance and music enrollment to more fairly compare music and
non-music students. | also account for the impact of enrolling in other arts electives (i.e.,
dance, drama, visual arts) that are often thought to similarly boost academic skills (Batd1
& Batdi, 2015; Gara & Winsler, 2019; Sheridan, 2011). Further, | take into account
previous music enrollment in middle school when exploring specifically high school
music enrollment and academic outcomes. Finally, | explore whether enrollment in one
or multiple types of music electives differentially relates to academic outcomes.

It is possible that it takes a certain number of years for students to learn, practice,
and reinforce these skills and behaviors before one can observe a robust connection
between music enrollment and academic outcomes. Because | am interested in
cumulative years of music enrollment, | examine academic performance at the end of
high school in 12t grade. | am interested in student course performance (i.e., overall
GPA, academic GPA), engagement in school (i.e., days absent, suspension), and whether
they eventually go on to graduate.

Beyond considering differences in academic performance based on years of music
enrollment, | consider breadth/dosage of music enroliment. A measure on diversity of
music enrollment allows me to explore if dedication and focus on a single type of music
elective or diverse engagement across music types in high school are differentially related

to academic outcomes. By exploring diversity of enrollment, we can understand if there
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is a relationship between enrollment and academic outcomes that suggests it is more
academically productive to enroll in multiple years of just one or multiple types of music
electives.

It is unclear whether diversity of music enrollment would relate to better
academic outcomes compared to dedication to a single type of music elective in high
school. Diversity of enrollment may be positively related to 12th grade GPA if it signifies
high interest and engagement with music practices that support academic performance.
Diverse music enrollment allows students to apply their executive function skills and
productive habits of mind to multiple domains which demands flexibility of these skills
and behaviors and engagement with a wider group of peers. However, diversity of
enrollment may be negatively related to GPA if it signifies interests and priorities outside
of academic courses and less intense musical skill development.

In addition to GPA, graduating high school is a significant academic outcome.
Researchers have found that poor academics and lack of social engagement in school are
related to dropout (Finn, 1989), but there is a lot of mobility into and out of performance-
based risk related to dropout (Catterall, 1998). If students do not have a strong academic
self-image, then they may develop negative attitudes towards and disengage from school
(Hess & Copeland, 2001). Perhaps breadth/dosage of music enrollment is most beneficial
to students who are disengaged academically but feel connected to school though their
music electives. Positive experiences in music electives may motivate students to avoid
missing school (e.g., absences, suspension) and continuous enrollment may be protective

against dropout (Thouin et al., 2022). The following research questions were explored:
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1) After controlling for selection factors (i.e., gender, race/ethnicity, SES, disability
status, early-ELL status, age 4 cognitive skills, and 8™ grade GPA) and enrollment in
other arts electives in high school (91-12t grade), are there differences in high school
academic outcomes (i.e., 12t grade overall GPA, academic GPA, days absent,
suspension, & graduation rates) between high school music and non-music students? 2)
Does earlier 8t grade GPA moderate the relationship between years of music enrollment
(0-4 years for high school and 0-7 years for middle and high school combined) and 12t
grade academic outcomes? 3) Does breadth/dosage of music enrollment (i.e., enrollment
in multiple types of music vs. staying with the same type of music) matter in predicting
high school outcomes related to music participation?
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. |
examined middle and high school enrollment data between the 2009-2010 and the 2019-
2020 academic years, giving us complete on-time middle and high school grade
progression data (grades 6 though 12) across all five of our cohorts. The sample consisted
of 20,161 students who had complete end-of-year grades from 6th through 12th grade and
did not repeat or skip a grade between 6th through 11th grade. If a student was retained or

skipped a grade in elementary school, but did not skip or repeat a grade in middle or high
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school, they were eligible to be in the sample. If a student repeated 12th grade, they were
included but academic outcomes were taken from their first attempt at 12th grade. This
inclusion criteria were particularly important for capturing years of enrollment but
particularly breadth of music enrollment to ensure students had the same years of
opportunity to enroll in music courses.

There were 23,744 students who had 12t grade academic outcome data in the
MSRP. Due to my inclusion criteria, | lost 3,583 students who either repeated a grade in
middle or high school or did not have complete end-of-year data between 6 and 12t
grade. Students who were excluded from my final sample were statistically different from
those who were in the sample for all five 12t grade academic outcomes (non-arts GPA
((4,664) = 11.03, p <.001), absences (t(4,167) =-16.88 p <.001), suspension (y2(1, N =
23,744) =7.27, p < .01.), diploma (y2(1, N = 23,744) = 457.04, p < .001), complete high
school (y2(1, N = 23,744) = 268.89, p < .001)), and for music enrollment across middle
and high school (Y/N) (x2(1, N = 23,744) = 80.36, p < .001). Students who did not meet
the inclusion criteria and were therefore excluded from my final analyses had
significantly lower 121 grade non-arts GPA (M = 2.93; SD = .68) and more days absent
(M =21.62; SD = 19.82)) than students in my final sample (non-arts GPA: M = 3.06; SD
= .61; absences: M = 21.62; SD = 19.82). Students excluded from the final sample had
higher rates of suspension (excluded = 6%; included = 5%), lower rates of earning a
diploma (excluded = 85%; included = 95%), lower rates of completing high school
(excluded = 90%; included = 97%), and lower rates of music enrollment across middle

and high school (excluded = 37%; included = 45%).
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It is important to note that due to my inclusion criteria, the lower range of
performance on 12" grade academic outcomes was missing. Additionally, the MSRP is a
longitudinal dataset that is subject to attrition related to higher academic performance —
high academic performing students are more likely to leave the Miami-Dade county
public school system which results in termination from the study. Therefore the upper
range of performance on 12t grade academic outcomes was also likely restricted/not
included. These limitations on the lower and upper range of academic performance are
important to keep in mind when interpreting the results of this study.

Procedure

School system student records were collected for each child from K through 12t
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. Table 1 shows descriptive
demographic and academic performance information for the full sample and for students

who enrolled in a music elective at least once between 6™ and 12t grade.
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Table 1: Full sample and within-music student demographic and academic performance descriptives

Selection Factors
Gender
Female
Male
Race/Ethnicity
Hispanic/Latino
Black
White/Other
FRPL Status

No FRL

Reduced-Priced
Lunch

Free Lunch
Disability Status

None

Has disability
ELL Status

Not ELL

ELL
Outcomes
Suspension
Not Suspended
Suspended
Diploma
No Diploma
Received Diploma
HS Complete
Did not complete
Completed

Selection Factors
8th Grade GPA
Outcomes
Non-Arts GPA

Days Absent

Total sample II\EArBr/?_:ISed n

N=20,161 N =9,156

n % n %

Missing:n =0 Missing:n =0

9,833  48.80% 4,629 50.6%

10,328 51.20% 4,527 49.4%

Missing:n =0 Missing: n =0

12,947 64.20% 5,679 62.0%

5,875  29.10% 2,901 31.7%

1,339 6.60% 576 6.3%

Missing: n =12 Missing:n =5

4,125  20.50% 1,834 20.0%

1,849  9.20% 845 9.2%

14,175 70.30% 6,472 70.7%

Missing:n =0 Missing:n =0

17,887 88.70% 8,239 90.0%

2,274 11.30% 917 10.0%

Missing:n =2 Missing:n =1

7,714  38.30% 3,603 39.4%

12,445 61.70% 5,552 60.6%

Missing:n =0 Missing:n =0

19,178 95.10% 8,762 95.7%

983 4.90% 394 4.3%

Missing:n =0 Missing:n =0

1,118 5.50% 466 5.1%

19,043 94.50% 8,690 94.9%

Missing:n =0 Missing:n =0

701 3.50% 301 3.3%

19,460 96.50% 8,855 96.7%

Full Sample Not Enrolled in HS Music Enrolled in HS Music

M (SD) n M SD n M SD Cohen’s d
Missing:n =0

2.94 (-0.62) 14,759 297  (-0.62) 5402 286 (0.62) 0.17
Missing:n =0

3.06 (-0.61) 14,759 3.09  (0.60) 5402 298 (0.62) -0.17
Missing: n =34

15.81  (13.24) 14,735 15.68 (12.97) 5,392 16.17 (13.95) 0.04
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Measures

Music and Other Arts Enrollment. Administrative data collected each year on
each student for 6-12t grade included all course subjects taken and appearing on the
end-of-year transcript (e.g., math, social studies, science, band). In-school arts electives
(i.e., dance, drama, visual arts, music) are course options students elect to take. Using
whether a child’s transcript included an arts elective in a given grade, | created the
following variables denoting when (i.e., the grade the arts elective appeared on the
student’s transcript), whether (i.e., Y/N - if the student transcript included an arts
elective), and which music (i.e., band, chorus, guitar, orchestra, keyboard, theory, general
music) or other arts electives (dance, drama, visual arts) students took in middle and high
school. In order to ensure students were present enough in school to receive music
instruction, | only included students who attended school for at least half the academic
year (> 90 days out of the 180 school days). No 6% -9t grade music students were
affected by this criteria. There were two 10™ grade, three 11t grade, and three 12t grade
students enrolled in a music elective that were not present for more than half the
academic year. Table 2 shows descriptive enrollment information for music enrollment in
middle and high school and other arts elective enrollment in high school. The table
displays middle through high school music enrollment, high school music enrollment,
high school other arts enrollment, and middle school music enrollment. The proportion of
students who ever enrolled in music and the number of years of enrollment is included in

the table.
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Table 2: Middle (MJ) and High School (HS) Music and Other Arts Enrollment (N = 20,161)

MJHS Music HS Music HS Other Arts MJ Music
n % n % n % n %
Ever Enrolled 9156  454% 5402 268% 12245 607% 9837  29.0%
Years Enrolled
1 4633 506% 3362 6220 6873 5619 3343 573%
2 2,108  230% 1057 196% 3360 2749 1388 238%
3 1318  1449% 504 93% 1431  117% 1106 189%
4 495 54% 479 89% 581 4.7%
5 237 2.6%
6 182 2.0%
7 183 2.0%
Types of Music
Enrolled
1 6561 717% 4104 76.0%
2 1989  217% 1,004  186%
3 494 54% 232 4.3%
4 92 1.0% 94 1.0%
5 17 02% 1 0.1%
6 3 00% 1 0.0%
7 0 00% 0 0.0%
Music Breadth ~ Min Max M (SD)
Full Sample
MJHS 0 14 099  (1.63)
HS 0 11 0.51 (1.14)
W/i Music Students
MJHS 1 14 261 (2.14)
HS 1 11 189  (149)
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Middle School Music. | created variables denoting when, whether, and which
music courses (i.e., band, chorus, guitar, orchestra, keyboard, general music, music
theory) students enrolled in middle school. These grade-level enrollment variables were
aggregated across all middle school grades (6™, 7", and 8™) to make a total years of
music enrollment in middle school variable (0-3 years). Nearly one-third (n = 5,837) of
the sample enrolled in a middle school music elective. Within students who took a music
class in middle school, 57% enrolled for one year, 24% enrolled for two years, and nearly
19% enrolled for three years.

High School Music. Similar to middle school, | created grade-level variables
denoting when, whether, and which music courses (band, chorus, guitar, orchestra)
students enrolled in high school. These variables were aggregated across all high school
grades (9, 101, 11, and 12™) to make a total years of music enrollment in high school
variable (0-4 years). | also created a variable that denotes whether a student ever enrolled
in a music elective in high school (Y/N). Nearly one-third (n = 5,402) of the sample
enrolled in a high school music elective. Within students who took a music class in high
school, 62% enrolled for one year, 20% enrolled for two years, 9% enrolled for three
years, and 9% enrolled for four years.

Middle and High School. Using the middle school and high school grade-level
enrollment variables, | created a variable that captures total grades a student enrolled in
music electives (i.e., band, chorus, guitar, orchestra, keyboard, general music, music
theory) from 6t through 12t grade (0-7 years). Slightly less than half of students (45%; n

= 9,156) enrolled in a music class in middle and/or high school. Half of students who
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enrolled in a music class only enrolled for one year, 23% enrolled for two years, 14%
enrolled for three years, 5% enrolled for four years, 3% enrolled for five years, 2%
enrolled for six years, and 2% enrolled for seven years.

High School Other Arts. Similar to the music enrollment variables, | created
variables denoting when, whether, and which other arts electives (dance, drama, visual
arts) students enrolled in high school. These variables were aggregated across all high
school grades (9™, 10t 11t and 12t) to make a total years of other arts enrollment in
high school variable (0-4 years). | also created a variable that denotes if a student ever
enrolled in non-music arts elective in high school (Y/N). Two-thirds of students enrolled
in a non-music arts elective in high school, and of those, 56% of students were enrolled
for one year, 27% were enrolled for two years, 12% were enrolled for three years, and
5% were enrolled for four years.

Breadth of Music. | created a continuous breadth/dosage measure of music
enrollment that summed the total music types taken per year (e.g., a student who enrolled
in band for four years would receive a “4” and a student who enrolled in chorus, guitar,
orchestra, and keyboard for one year also received a “4”). Band, chorus, guitar, orchestra,
keyboard, general music, and music theory were all included in the breadth of music
variable. Theoretically, a student who enrolled in every music elective in every grade
would have a 28 for high school breadth and a 49 for middle through high school breadth.
In reality, the range of high school breadth was 0-11 and the range of middle through
high school breadth was 0-14.

Child-Level Predictors.
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Gender. Males were coded as ‘0’ and females were given a ‘1’ using school
record data. Our sample was almost evenly split between female (49% female; 51%
male).

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; “Other” includes
individuals who identified as White or a mixture of other racial groups, and
“Asian/Pacific Islander.” More than half of our sample was Hispanic/Latino (64%), a
third (29%) of our sample was Black, and 7% of our sample was categorized as Other.

Poverty Status. Children’s poverty status is based on student eligibility for free or
reduced lunch (FRL) in 9 grade. Eligibility is determined at the beginning of the year by
the family meal application completed by the child’s 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. One-fifth of students did not receive free- or
reduced-price lunch, 9% of students received reduced-priced lunch, and 70% of students
received free lunch.

Special Education Status. Special education status in 9™ grade was collected
from administrative records in the form of the student’s primary exceptionality code.
Students who had a code in 9" 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
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impaired, autistic, emotionally disabled, traumatic brain injured, or other health impaired.
Only 10% of students received a disability code.

ELL Status in Kindergarten. English language learner status was determined by
schools at kindergarten entry from parent-reported home language use. Those who
reported speaking another language at home were considered ELLs in kindergarten by the
school system. Students identified as early-ELL were received a ‘1’ and students not
identified as early-ELL received a ‘0.” Because the students are now in high school, and
ELL status was determined at school entry in kindergarten of 15t grade, this variable is
really a former ELL status (now bilingual) indicator as all students by the time the get to
ot grade are proficient in English. Two-thirds of the sample were coded as ELL students.

8t Grade Grade Point Average (GPA). GPA was calculated using end-of-year
grades for a given grade across all subjects. Grades were based on a 5-point, A-F scale,
where grades were based on a 5-point, A-F scale, where 40=A,3.0=B,20=C,1.0=
D,and 0.0 =F.

Academic Outcomes.

Consistent with the structure of my thesis, where | explored end of middle school
(8th grade) academic outcomes, | explored end of high school (12th grade) academic
outcomes. | analyzed data related to music elective enrollment between 6th and 12th
grade and 12" grade academic outcomes.

12t Grade Non-Arts Grade Point Average (GPA). 12t grade GPA was
calculated using end-of-year grades in 12t grade across all subjects excluding all arts

electives (e.g., ballet, drawing, theatre, orchestra). Math (e.g., calculus, geometry,
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statistics, trigonometry), science and technology (e.g., aerospace engineering, biology,
physics, robotic systems) English (e.g., classical literature, creative writing, English,
journalism), humanities (e.g., anthropology, global studies, U.S. history, sociology),
foreign language (American sign language, German, Greek, Japanese) and non-academic
(e.g., agriculture, cosmetology, physical therapy, weightlifting) course grades were
included. Grades were based on a 5-point, A-F scale, where 4.0=A,3.0=B,2.0=C, 1.0
=D, and 0.0 = F. This non-arts GPA measure provided a clearer picture of how students
are performing in school outside of their arts classrooms. It is worth noting that the GPA
variable used here does not take into account advanced courses that might be weighted
differently, so this GPA measure is not the same as the student’s official GPA at
graduation. Students in weighted courses may earn equal or lower end-of-year course
grades than students in non-weighted courses but may have completed more rigorous
course work at a higher caliber of performance that is not captured in this measure. Also,
this GPA is not cumulative — it is just 12t grade non-academic GPA.

12t Grade Days Absent. We received administrative records of student
attendance each academic year. Teachers report child attendance, absences, and
unexcused absences to school administration. Our attendance measure represents the total
of student excused and unexcused absences. 121 grade attendance data was used to
calculate the total number of days missed.

12t Grade Suspension. We received administrative records of student in- and
out-of-school suspension each academic year. A student is flagged as suspended if they

receive one or more suspensions within a given year. | used 12t grade suspension data to
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flag students as ever having been suspended (‘0’ = never suspended and ‘1’ = suspended)
in 12t grade.

12t Grade High School Completion. We received administrative records of
student graduation data each academic year. At the end of the student’s first attempt at
12t grade, students are designated a graduation code and type. If a student received a
graduation code or type that indicated they earned a diploma or certificate of completion,
they were coded as ‘1’ completed high school. Students who finished 12t grade with a
record of end-of-course grades but did not receive a graduation completion code were
coded as ‘0’ for having not completed high school.

12t Grade High School Diploma. The 12t grade high school diploma variable is
a stricter version of the 12t grade high school completion variable. Students who
received a graduation completion code and type that did not explicitly include a diploma

were coded as a ‘0’ for high school diploma.

Results
Research Question 1
| used a series of multivariate linear and logistic regression models to explore
whether music enrollment (HS Y/N, HS 0-4 years, HS 1-4 years, MJHS 0-7 years, MJHS
1-7 years) was related to academic outcomes (12 grade: non-arts GPA, absences,
suspension, diploma, high school completion) after controlling for selection factors
related to music enrollment (gender, race/ethnicity, FRPL status, disability status, early-

ELL status, 8" grade GPA). Step 1 covariates included selection factors and music
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enrollment. Enrollment in other arts electives in high school was entered in step 2. When
exploring high school music enrollment (9t"-12t" grade), middle school music enroliment
was entered in step 2a and high school other arts enrollment was entered in step 2b to
examine the impact of the covariates on the model separately. Middle school music and
high school other arts enrollment were examined together in step 3 of the high school
music enrollment models. When exploring enrollment across middle and high school,
middle school music enrollment was not included as a covariate because it was accounted
for in the enrollment measure.

Continuous outcomes (i.e., non-arts GPA, days absent) were explored using linear
regression and dichotomous outcomes (i.e., suspension, diploma, high school completion)
were explored using logistic regression. Table 3 summarizes the final step in the
regression results for the five academic outcomes and the five corresponding regression
models used to explore music enrollment measures. The selection factor covariates listed
in the table relate specifically to model 1 regression analyses that examined HS Y/N
music enrollment. The pattern of significance for selection and enrollment covariates did
not change much across models. To analyze the third ethnicity contrast (Other/Black) and
the third lunch status contrast (no FRPL/Reduced PL) | ran another regression model
flipping the reference group from Hispanic to Black students and Free PL to Reduced PL
status. | will first give a detailed description of my analysis strategy and the results for
model 1 analyses for the first academic outcome — non-arts GPA, then provide a brief
description of results for models 2 3, 4, and 5. Because of the large sample size and the

large number of models run, I used a more conservative alpha level at p < .01 level.
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Table 3: Research Question 1 - Final Step Summary

Non-Arts GPA Days Absent Suspension Diploma HS Complete

Final Step Final Step Final Step Final Step Final Step

B (SE) B (SE) OR (SE) OR (SE) OR (SE)
Selection Factors (Model 1)
Female/Male 141%** .008 2.358*** .185 .609*** .070 1.192** .067 1.344*** .083
Black/Hispanic .008 011 -2.094*** .262 .396%** .108 .937 .091 .958 112
Other/Hispanic .031 .016 544 .392 .989 145 1.009 167 1.092 .208
Other/Black .023 .017 2.663*** 409 2.497*** 159 1.077 .166 1.14 .208
No FRPL/Reduced PL .021 .015 .897 .358 .666** .128 1.012 .162 1.153 194
No FRPL/Free PL .058*** .010 -2.146*** .239 1.501** .128 .989 .162 .867 194
Reduced PL/Free PL .038** .013 -3.06*** .316 1.156 .095 B75%** 104 .653** 130
Special Education Status .022 .012 -.999** .287 .820 .103 AQL*** .080 AB3*** .095
ELL Status .028** .010 -.668** .239 .970 .090 1.223 .087 1.137 107
8th Grade GPA A20%** .007 -5.845%** .155 A62%** .054 4.042%** .053 3.305%** .063
Enrollment Covariates per Model
Model 1: HS Y/N
High School Music -.052*** .009 .016 .205 750%** .080 1.305*** 074 1.327** .092
Middle School Music -.027%* .008 .168** .200 .964 .075 1.072 .075 .954 .090
High School Other Arts -.036*** .008 507 .185 .997 .068 1.182 .066 1.18 .081
Model 2: HS (0-4 years)
High School Music -.028*** .004 -.194 .104 .876%* .044 1.231%** .045 1.26%** .056
Middle School Music -.009 .005 .025 110 .942 .044 1.067 .047 .968 .054
High School Other Arts -.015%** .004 .076 .086 .956 .033 1.159*** .034 1.102 041
Model 3: HS (1-4 years)
High School Music -.021 .008 -.561** 199 .918 .080 1.377%** .089 1.444** 114
Middle School Music -.007 .008 -.012 .196 1.106 .075 1.063 .082 .966 .096
High School Other Arts -.023 .007 .235 175 .975 .069 1.175 .067 1.109 .081
Model 4: MJHS (0-7 years)
High School Music -.019%** .003 -.089 .066 .908** .028 1.152*** .030 1.109** .035
High School Other Arts -.015*** .004 .075 .086 .955 .033 1.16%** .034 1.104 041
Model 5: (1-7 years)
High School Music -.014%* .005 -.283 118 941 .042 1.212%** .048 1.165** .057
High School Other Arts -.023** .007 .237 175 .929 .053 1.153** .052 1.068 .061

Notes. **p<.01, ***p<.001. Model selection and enrollment covariates reflect the ever enrolled in music (0/1) regression models;

To analyze the third ethnicity contrast (Other/Black) and the third lunch status contrast (no FRPL/Reduced PL) we ran another regression model flipping the
reference group from Hispanic to Black students and Free PL to Reduced PL status.
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Model 1: High School Music Enrollment (yes/no)

This measure of music enrollment allowed me to compare music and non-music
students. This was the least precise measure of music enrollment — students enrolled in
music for one year are treated the same as students who enrolled in music for 4 years.
This measure examined possible broad connections between music enrollment and
academic outcomes. In Table 3, the first section under the enrollment covariates per
model refers to Model 1: HS Y/N.

Non-arts GPA. The first column in Table 3 shows the final step of regression
results for predicting 12t grade non-arts GPA. The non-arts GPA includes all courses
students completed in 12t grade except for music, dance, drama, and visual arts courses.

Step 1. Step 1 of regression model 1 included selection factors for music
enrollment and a dichotomous high school music enrollment measure. Predicted 12t
grade GPA was higher for females compared to males, higher for students who did not
receive free- or reduced-priced and for students who received reduced-priced lunch
compared to free lunch, and higher for former ELL students than non-ELL students.
Higher 8™ grade GPA was related to higher 12t grade GPA. | did not find predictive
differences related to race/ethnicity or special education status in step 1 of this model. Of
relevance to the research question, while controlling for selection factors related to music
enrollment, enrolling in high school music was related to slightly lower 121" grade GPA.

Step 2a. A dichotomous yes/no middle school (6"-8" grade) music enroliment
measure was entered in step 2a of regression model 1 and was also related to lower 12t

grade non-arts GPA. The pattern of significance for selection factors remained consistent

32



after introducing this covariate. High school music enrollment remained negatively
related to 12 grade non-arts GPA after middle school music enrollment was entered into
the model.

Step 2b. A dichotomous yes/no high school other arts enrollment measure was
entered in step 2b of regression model 1. All significant covariates from step 1 remained
significant in step 2b. After controlling for enrollment in other arts electives in high
school, students who received disability services had a slightly greater 12t grade non-arts
GPA compared to students who did not receive disability services. High school music
enrollment remained negatively related to 12t grade non-arts GPA after including other
arts enrollment in the model

Step 3. The dichotomous middle school music and high school other arts
enrollment measures were entered together in step 3 of regression model 1. The pattern of
significance from step 1 for selection effects remained in step 3 of the model. Above and
beyond selection factors, middle school music enrollment, and other arts enrollment in
high school, high school music enrollment was related to slightly lower 12t grade non-
arts GPA.

Absences. The second column in Table 3 shows the final step of regression
results for predicting the number of days students missed in 12t grade.

Step 1. Predicted days absent in 12t grade was greater for female students
compared to males, greater for racially/ethnically “Other” students than Black students,
and greater for students who did not receive free- or reduced-priced lunch compared to

those who received reduced-priced lunch. Days absent in 12t grade was lower for Black
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students compared to Hispanic/Latine students, lower for students who did not receive
either free- or reduced-priced lunch, and lower for students who received reduced priced
lunch compared to students who received free lunch, and lower for former ELL students
than non-ELL students. Higher 8t grade GPA, was related to fewer days absent in 12t
grade. High school music enrollment was not related to absences in 12t grade.

Step 2a. Middle school music enrollment did not significantly contribute to
predicted 12th grade absences or change the pattern of covariate significance when added
to the model. High school music enrollment remained non-significant in step 2a.

Step 2b. High school other arts enrollment was related to slightly more predicted
days absent in 12t grade and did not change the pattern of covariate significance when
added to the model. High school music enrollment remained non-significant in step 2b.

Step 3. The pattern of covariate significance remained constant from step 1 to step
3. Enrollment in other arts electives in high school remained significantly related to
greater days absent when selection factors and middle school music was also included in
the model. High school music enroliment Y/N was still not related to 12t grade absences.

Suspension. The third column of Table 3 shows the final step of regression
results for predicting the odds of being suspended in 12t grade.

Step 1. The odds of being suspended in 12t grade were two times greater for
“Other” students than Black students, and greater for students who did not receive free-
or reduced priced lunch compared to students who received free lunch. The odds of being
suspended were lower for female compared to male students, lower for Black students

compared to Hispanic/Latine students, and lower for students not in poverty compared to
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students who received free lunch. Higher 81" grade GPA was related to lower odds of
being suspended in 12t grade. While controlling for selection factors related to music,
importantly, enrolling in high school music electives was related to a 25% decrease in the
odds of being suspended in 12t grade.

Step 2a. When controlling for selection factors and high school music enrollment,
middle school music enrollment was not related to the odds of being suspended in 12t
grade. High school music enrollment remained related to lower odds of suspension after
accounting for middle school music enroliment.

Step 2b. Enrolling in other arts electives in high school did not contribute to odds
of being suspended in 12t grade. High school music enroliment remained related to
lower odds of suspension after accounting for high school other arts enrollment in the
model.

Step 3. The pattern of significant covariates in step 1 remained in step 3 after
controlling for middle school music and high school other arts enroliment. High school
music enrollment remained related to lower odds of being suspended after controlling for
middle school music enrollment and enrollment in other arts electives in high school.

Diploma receipt. The fourth column in Table 3 shows the final step of regression
results for predicting the odds of earning a diploma the first-time students completed 12t
grade.

Step 1. The odds of earning a diploma were greater for female compared to male
students and greater for former ELL students than non-ELL students. Higher 8™ grade

GPA was related to a 400% increase in the odds of earning a diploma. While controlling
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for selection factors related to music enrollment, students who enrolled in music in high
school had 30% greater odds of earning a diploma than students who did not enroll in
music.

Step 2a. Middle school music enrollment was not related to the odds of earning a
diploma in 12t grade when added to the model. High school music enrollment remained
related to higher odds of earning a diploma after accounting for middle school music
enrollment in the model.

Step 2b. Enrollment in other arts electives in high school was not related to
earning a diploma in 12t grade when added to the model. High school music enrollment
remained related to higher odds of earning a diploma after accounting for other arts
enrollment.

Step 3. The pattern of covariate significance remained from step 1 to step 3 of the
model. Above and beyond selection factors of enrollment, middle school music and other
arts enrollment, high school music enrollment was still related to greater odds of earning
a diploma.

Complete High School. The fifth column in Table 3 shows the final step of
regression results for predicting the odds of completing high school the first-time students
reached 12t grade. Students who completed high school earned either a diploma or a
certificate of completion.

Step 1. The odds of completing high school were greater for female compared to
male students. Students who received special education services had lower odds of

completing high school at their first attempt than students who did not. Higher 81" grade
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GPA was related to a 300% increase in the odds of completing high school. After
controlling for selection factors related to enroliment, high school music enrollment was
related to about 32% greater odds of completing high school. Race/ethnicity, FRPL
status, and early-ELL status were not related to the odds of completing high school in
12t grade.

Step 2a. Middle school music enrollment was not related to the odds of
completing high school above and beyond selection effects for and enrollment in high
school music. The positive effect of taking high school music was still present after
adding middle school enroliment.

Step 2b. Enrollment in other arts electives in high school was unrelated to odds of
completing high school. After other arts enroliment was entered in the model, students
who received reduced-priced lunch had lower odds of completing high school than
students who received free-priced lunch. The positive effect of taking high school music
was still present after adding other arts high school enroliment.

Step 3. After controlling for selection factors, middle school music enrollment
and enrollment in other arts electives in high school, high school music enrollment was
still related to greater odds of completing high school.

Model 2: High School Enrollment (0-4 years)

The high school 0-4 years of enrollment measure examined whether more years of
music taking in high school were related to differences in academic achievement.
Controlling for middle school music enrollment while exploring high school music

enrollment allowed me to track whether students had previous experience learning and
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practicing skills and behaviors in music electives that may support later academic
outcomes. This was important to consider given that students who never enrolled in
music in high school may have had up to three years of music training in middle school.
In Table 3, the second section under the enrollment covariates refers to Model 2 and lists
the effect for years of high school music and the covariates of other arts enroliment as
well as years of middle school music enrollment. Given that the pattern of covariate
significance remains stable across steps, | will now only report a summary of the final
step of the regression models.

Non-arts GPA. The pattern of significance for selection covariates in model 2
mirrors model 1. Unlike model 1, years of middle school music enrollment was not a
significant predictor of 12t grade non-arts GPA. Every year of enrollment in other arts
electives in high school was related to a small decrease in 12t grade non-arts GPA. After
controlling for selection factors, middle school music enrollment, and other arts
enrollment in high school. every year of high school music enrollment was related to a
small decrease in 12t grade non-arts GPA.

Absences. The pattern of significance for selection covariates in model 1
remained consistent in model 2. Similar to model 1, middle school music enrollment,
other arts enrollment in high school, and music enrollment in high school did not
significantly predict 12t grade absences. Years of high school music enroliment was not
associated with days absent in 12t grade.

Suspension. The pattern of significance remained similar from model 1 to model

2. Consistent with model 1, years of middle school music and high school other arts
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enrollment did not significantly contribute to odds of 12t grade suspension. After
controlling for selection factors, middle school music, and other arts enrollment in high
school, each year of music enrollment in high school was linked to 13% fewer odds of
being suspended in 12 grade. Since this is multiplicative, this means that a student who
took music all 4 years in high school had 52% (.13 X 4) fewer odds of being suspended
in their final year of high school.

Diploma. The pattern of significance for selection factors and enrollment in
model 1 was mirrored in model 2. Years of middle school music was not related to the
odds of earning a diploma in 12t grade, but each year of high school other arts
enrollment was related to 16% greater odds of earning a diploma. After controlling for
selection factors, middle school music, and other arts enrollment in high school, each
year of music enrollment was related to an even greater odds 23% of earning a diploma.
Thus, a student who took music all 4 years in high school had almost double the odds
(92%) of graduating from high school with a diploma.

Complete High School. The pattern of significance for selection factors and
enrollment in model 1 carried forward in model 2. Years of middle school music did not
significantly predict the odds of completing high school, but each year of enrollment in
other arts electives in high school was related to greater odds of completing high school.
After controlling for selection factors, middle school music, and other arts enrollment in
high school each year of music enrollment was related to a 26% increase in the odds of
completing high school.

Model 3: High School Enrollment (1-4 years)
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I did additional analyses looking just within students who enrolled in at least one
high school music elective. This helped me explore whether a relationship between
greater years of music enrollment and academic outcomes exists beyond possible overall
group differences between music and non-music students. In Table 3, the third section
under the enrollment covariates refers to Model 3 and lists the effects for years of high
school music and other arts enrollment as well as years of middle school music
enrollment for students who enrolled in at least 1 music class in high school.

Non-arts GPA. Unlike model 1, I did not find group differences between students
who received reduced-priced lunch compared to free lunch when predicting 12t grade
non-arts GPA, and early-ELL status was not a significant predictor in model 3. Years of
middle school music enrollment was not a significant predictor of 12t grade non-arts
GPA, but each year of enrollment in other arts electives was related to a small decrease
in 12t grade non-arts GPA. In the final step of model 3, years of music enrollment for
music students was unrelated to 12" grade non-arts GPA.

Absences. When limited to just those who took at least one music class in high
school, I did not find group differences related to poverty or receipt of special education
services. However, | did find that absences were greater for racially/ethnically ‘Other’
students compared to Hispanic/Latine students. Middle school music enrollment and
enrollment in other arts electives were not related to days absent in 12t grade. After
controlling for selection factors and enrollment in middle school music and other arts
enrollment in high school, each additional year of music enrollment for music students

was related to missing about a half of a day less of school (.56 fewer days absent per
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year) in 12t grade. Thus, a student who took music all four years missed a full 2 days
fewer school days on average in 12t grade.

Suspension. Again, poverty was unrelated to suspension among just music
students. Middle school music and high school other arts enrollment were not related to
the odds of being suspended in 12t grade. Unlike model 1 and 2, each additional year of
music enrollment for just music students was not significantly related to the odds of being
suspended in 12t grade given our chosen conservative alpha level of p < .01.

Diploma. For just music students, there was no difference in the odds of earning a
diploma in 12t grade by gender, poverty, or early-ELL status. Middle school music
enrollment and enrollment in other arts electives in high school were not related to the
odds of earning a diploma. Similar to models 1, and 2, each additional year of music
enrollment for music students was related to 38% higher odds of earning a diploma in
12t grade in the final step of model 3.

Complete High School. For just music students, no selection factors of enrolling
in music were related to the odds of completing high school in 12t grade in model 3.
Middle school music enrollment and years of other arts enrollment in high school were
not related to the odds of completing high school. Each additional year of music
enrollment was related to 44% higher odds of completing high school for students that
took at least one music class. Thus, a music student who took music all four years had
almost double the odds of completing high school compared to taking only one year of
music.

Model 4: Middle and High School Enrollment (0-7 years)
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This measure examined whether total years of music enrollment from middle
school through high school was related to differences in 12t grade outcomes. This
expanded range of years of enrollment allowed for better examination of the possible
influence of long-term music enrollment on academic outcomes. In Table 3, the fourth
section under the enrollment covariates per model refers to Model 4, and lists the effects
for years of high school music and other arts enrollment. Because middle school was
already accounted for in this middle through high school years of enrollment measure,
there is no separate covariate for middle school music enrollment in model 4.

Non-arts GPA. The pattern of significance for both selection and enrollment
covariates from model 1 was reflected in model 4. Enrollment in other arts electives was
related to a small decrease in 12t grade non-arts GPA. While controlling for selection
factors of enrollment and enrollment in other arts electives in high school, every year of
music enrollment in middle school and high school still related to a small decrease in 12t
grade non-arts GPA.

Absences. The same pattern of significant selection covariates in model 1 was
present in model 4. Similar to model 1, years of music enrollment was not significantly
related to 12t grade absences. Unlike model 1, enroliment in other arts electives was not
a significant predictor in 12t grade absences in model 4. Similar to models 1 and 2,
overall years of music enrollment in secondary school was not related to absences in 12t
grade.

Suspension. Significant selection covariates in model 1 were similarly reflected

in model 4. Enrollment in other arts electives in high school was not related to the odds of
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12t grade suspension. After controlling for selection factors and enrollment in other arts
electives, each year of music enrollment in secondary school was related to 10% lower
odds of suspension in 12t grade. Again, this estimate is multiplicative, so a student
enrolled in music for all 7 years of middle and high school would have 70% less odds of
being suspended in 12t grade compared to a student who never took music. It is worth
noting that this effect including the middle school years is weaker than that for years of
high school enrollment, suggesting that the effects of music classes on 12t grade
suspension is stronger in high school than in middle school music taking.

Diploma. The pattern of significance for both selection and enrollment covariates
in model 1 was also reflected in model 4. Each year of enrollment in other arts electives
was related to an increase in the odds of earning a diploma in 12t grade. Similar to all
previous models, each year of music enrollment was related to 15% increased odds of
earning a diploma in 12t grade in. Again, this effect is stronger for just high school than
when including both high school and middle school.

Complete High School. The pattern of significance for both selection and
enrollment covariates in model 1 was reflected again in model 4. Each year of enrollment
in other arts electives was related greater odds of completing high school. Similar to all
previous models, each year of music enrollment in secondary school was related to
increased odds of earning a diploma in 12t grade, The effect size including middle
school was much smaller (11%) than that for years of music in high school (26%).

Model 5: Middle and High School Enrollment (1-7 years)
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Years of music enrollment across middle and high school within music students
was the final measure used when exploring the relationship between music enrollment
and 12t grade academic outcomes. In table 3, the final section under the enrollment
covariates per model refers to Model 5, and lists the effects for years of high school
music and other arts enrollment within music students. Because middIe school was
already accounted for in this middle through high school years of enrollment measure,
there was no separate covariate for middle school music enrollment in model 5.

Non-arts GPA. For just music students in model 5, there was no difference in the
effect of years of music on 12t grade GPA by poverty or early-ELL status. Years of
enrollment in other arts electives in high school was related to slightly lower 12t grade
non-arts GPA. Similar to all previous models, each additional year of music enroliment
was related to a slightly lower 12t grade non-arts GPA.

Absences. The pattern of significant selection covariates in model 1 was similar
to model 5. For just music students, absences in 121 grade were greater for racially
‘Other’ students compared to Hispanic/Latine students. Enrollment in other arts electives
was related to greater days absent in 121 grade. Similar to model 1, 2, and 4, when
looking within students who took a music class at least once in middle and/or high
school, additional years of enrollment was not related to absences in 12t grade.

Suspension. For just students who took at least one music class, FRPL status did
not contribute to predicted odds of suspension in 12t grade in model 5. Further, unlike
model 1, students who received special education had lower odds of being suspended in

12" grade than students who did not. Years of enrollment in other arts electives was not
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related to the odds of 12t grade suspension. Years of other arts enrollment were not
related to the odds of being suspended in 12t grade. Similar to model 3, additional years
of music enrollment was not related to the odds of being suspended in 12t grade in
model 5 for music students.

Diploma. For just music students, none of the demographic variables predicted
diploma receipts. Years of other arts enroliment was related to greater odds of earning a
diploma in 12t grade. Similar to all previous models, after controlling for selection
factors related to music enrollment, each additional year of music (for those who took at
least one year) was related to 21% greater odds of earning a diploma in 12t grade.

Complete High School. For just music students, gender, and poverty status were
unrelated to completing high school. Further unlike model 1, years of enrollment in other
arts electives was not related to the odds of completing high school. Consistent with all
previous models, after controlling for selection factors and enrollment in other arts
electives, each additional year of middle and high school music enrollment was related to
greater odds of completing high school in 12t grade.

Research Question 2

I used a similar series of linear and logistic regression models to explore whether
the influence of years of music enroliment on 12t grade academic outcomes was
moderated by the student’s prior, 8" grade GPA. The structure of regression models for
research question 2 mirrored the structure of research question 1 with the addition of the
relevant interaction term by 8™ grade GPA in step 1. Entering the interaction term in step

1 of the model allowed me to see if adding middle school music or high school other arts
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enrollment in later steps affected the interaction. These analyses examined whether the
relationship between years of enrollment and academic outcomes was different for
initially low and high-performing 8™ grade students. | explored this from two
perspectives — within high school and across middle through high school.

Table 4 summarizes the final step in the regression results for the five academic
outcomes and four corresponding regression models used to examine the effect of this
interaction when predicting 12t grade academic outcomes. Like Table 3, there are 5
columns of information relating to each of the academic outcomes. The selection factor
covariates listed in the table relate specifically to model 1 regression analyses that
examined HS 0-4 years of music enrollment. Importantly, there was minimal change for
selection and enrollment covariates across model steps. Because research question 2
builds upon what was found in research question 1, I only report here the results of the
interaction term. There was never a significant interaction between 8™ grade GPA and
years of music enrollment for any of the academic outcomes in any of the four ways
enrollment was examined. The effects of music enrollment on high school on 12t grade
performance reported above were the same for students who entered high school with

weak and strong GPAs. Thus my hypothesis was not supported.
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Table 4: Research Question 2 - Final Step Summary

Non-arts GPA Days Absent Suspension Diploma HS Complete
B (SE) B (SE) OR (SE) OR (SE) OR (SE)

Selection Factors (Model 1)
Male/Female 143*** 008 2.372*** 185 613*** .070 1.18 .067 1.337*** 083
Black/Hispanic .004 .011 -2.073*** 261 39*** .108 .942 .091 .958 112
Other/Hispanic .030 .016 537 .392 .990 .145 .997 167 1.079 .208
Other/Black .025 .017 2.635*** 409 2.539*** 159 1.058 167 1.126 .208
No FRPL/Reduced PL .022 .015 .904 .358 671** .128 1.003 162 1.149 194
No FRPL/Free PL .060*** 010 -2.149*** 239 1.491** .128 .997 162 871 194
Reduced PL/Free PL .038** .013 -3.071*** 316 1.149 .095 .68*** .104 .656** 13
Special Education Status .023 .012 -.988** .287 .821 .103 488*** .080 A482%** .095
ELL Status .026** .010 -.664** .239 .965 .090 1.224 .087 1.133 107
8th Grade GPA 425%** 007 -5.914*** 170 A459%** .059 4.15%** .058 3.379*** 069
Enrollment and Interaction Covariates
Model 1: HS Enrollment (0-4 Years)
8th Grade GPA * Music Enrollment -.007 .007 .094 .168 1.055 .067 .901 .066 919 .081
High School Music Enrollment -.008 .022 -.473 512 157 .190 1.588** 170 1.552 21
Middle School Music Enrollment -.009 .005 .020 110 939 .044 1.073 .047 972 .054
High School Other Arts Enrollment -.015*** 004 .078 .086 .957 .033 1.157*** 034 11 .041
Model 2: HS Enrollment (1-4 Years)
8th Grade GPA * Music Enrollment .012 .013 .647 318 937 .120 927 128 .852 .159
High School Music Enrollment -.056 .04 -2.49 .969 1.099 .340 1.664 .333 2.172 429
Middle School Music Enrollment -.007 .008 -.042 197 1.11 .075 1.067 .082 974 .097
High School Other Arts Enrollment -.023*** 007 .239 175 974 .069 1.174 .067 1.108 .081
Model 3: MJHS Enrollment (0-7 Years)
8th Grade GPA * Music Enrollment .007 .005 .049 114 1.025 .045 .992 .046 1.012 .054
High School Music Enrollment -.041** .015 -.240 .357 .847 .130 1.174 121 1.077 142
High School Other Arts Enrollment -.015*** 004 .077 .086 .956 .033 1.16%** .034 1.105 .041
Model 4: MJHS Enrollment (1-7 Years)
8th Grade GPA * Music Enroliment .013 .007 194 178 .968 .070 1.040 .076 .996 .087
High School Music Enroliment -.051 .023 -.904 557 1.033 .204 1.096 199 1.176 .233
High School Other Arts Enrollment -.021*** 006 211 132 929 .053 1.153** .052 1.068 .061

Notes. **p<.01,***p<.001. Model selection and enrollment covariates reflect theeverenrolled in music (0/1) regressionmodels; To analyzethe third ethnicity contrast
(Other/Black) and the third lunch status contrast (no FRPL/Reduced PL) we ran another regression model flipping the reference group from Hispanic to Black students
and Free PL to Reduced PL status.
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Research Question 3

I explored the relationship between breadth of music enrollment and 12t grade
academic outcomes by using a similar strategy as research question 2. Instead of
inputting an interaction term in step 1 of the models, I included the breadth/dosage of
music enrollment measure. | examined breadth for middle school through high school
and just within high school. These analyses explored if breadth of music enrollment (i.e.,
the sum of the total number of years a student enrolled in each type of music elective)
influenced 12" grade academic outcomes in general, and over and above having enrolled
in music electives. This allowed me to consider students who enrolled in multiple types
of music classes and account for the length of time they enrolled in each type. Therefore,
beyond comparing music and non-music students, this measure was an attempt to capture
diverse interest and/or depth of music engagement. Table 2 includes descriptive
information on the number of years a student enrolled in a music elective (overall), the
number of types of music classes students took, and the means and standard deviations of
breadth of enrollment in high school and across middle and high school for the full
sample and within music students. The highest level of breadth in high school was 11 and
the highest breadth level of breadth across middle and high school was 14.

Table 5 summarizes the final step in the regression results for each academic
outcome and regression model used to examine breadth/dosage effects of music
enrollment when predicting 12t grade academic outcomes. The layout of Table 5 is
similar to Tables 3 and 4 — there is one column for each academic outcome, the selection

factor covariates relate to model 1 regression analyses that examined breadth of music
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enrollment in high school across the full sample. Again, because research question 3

builds upon what was already reported, | only report the effects of breadth.
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Table 5: Research Question 3 - Final Step Summary

Non-Arts GPA Days Absent Suspension Diploma Complete HS

B (SE) B (SE) OR SE(B) OR SE(B) OR SE(B)
Selection Factors (Model 1)
Male/Female 143*** 008 2.366*** 185 BLF** .07 1.188 .067 1.34%** .083
Black/Hispanic .005 011 -2.12%** 262 .395*** .108 .943 .091 .964 112
Other/Hispanic .029 .016 551 392 .991 145 .994 167 1.073 .208
Other/Black .024 .017 2.696*** 409 2.509*** 159 1.054 167 1.112 .209
No FRPL/Reduced PL .022 .015 .92%** .358 .667** 128 1.006 .162 1.145 194
No FRPL/Free PL .059*** .01 -2.12%** .239 1.499** 128 .994 .162 .873 194
Reduced PL/Free PL .037** .013 -3.058*** 316 1.154 .095 B79*** .104 .658** 13
Special Education Status .022 .012 -.993** .287 .821 .103 AQFF* .08 A482%** .095
ELL Status 027** .01 -.673** .239 .969 .09 1.224 .087 1.137 107
8th Grade GPA A19%** .007 -5.826*** 155 A463*** .054 4.017*** 053 3.281*** 063
Music Breadth and Enroliment Covariates
Model 1: HS
HS Breadth of Music Enrollment -.011 .005 -.395** 118 .944 .054 1.302*** .07 1.377** .093
Middle School Music Enroliment -025%* 009  .256 201 .831 124 1.042 .075 924 .09
High School Other Arts Enrollment -037*** 008  .466 185 972 .075 1.192** 066 1.192 .081
High School Music Enroliment -.031 .013 .755 301 .993 .069 .862 127 .808 .16
Model 2: HS (w/i music students)
HS Breadth of Music Enrollment -.013 .005 -.338** 128 .922 .055 1.314*** 07 1.39*** .093
Middle School Music Enroliment -.005 .016 -.04 393 1.291 147 1.034 142 .939 174
High School Other Arts Enrollment -.057*** 016 .879 .378 1.144 147 1.226 131 1.147 163
Model 3: MJHS
MJHS Breadth of Music Enrollment -.009** .003 -.238** .074 .954 .033 1.185*** 042 1.161** .049
High School Other Arts Enrollment -.037*** 008 .456 .185 991 .069 1.196** .066 1.195 .081
High School Music Enroliment -.032** .01 . 765** 242 .864 .095 .891 .097 .862 116
Model 4: MJHS (w/i music students)
MJHS Breadth of Music Enrollment -.009** .003 -.224%* .077 .95 .034 1.189*** 042 1.161** .049
High School Other Arts Enroliment -.052%** 012 759%* 283 1.006 .108 1.229 101 1.098 124

Notes. **p<.01, ***p<.001. Model selection and enrollment covariates reflect the ever enrolled in music (0/1) regression models;
To analyze the third ethnicity contrast (Other/Black) and the third lunch status contrast (no FRPL/Reduced PL)we ran another regression model flipping the reference
group from Hispanic to Black students and Free PL to Reduced PL status.
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Model 1: Breadth/Dosage of High School Music Enrollment

This model included the high school music breadth/dosage measure focused on 9"
and 12t grade. In Table 5, the first section under music breadth and enrollment covariates
refers to model 1 and lists the effects for music breadth in high school (0-11), middle
school music enrollment (Y/N), other arts enrollment in high school (Y/N), and high
school music enrollment (Y/N).

Non-arts GPA. While controlling for only selection factors of enrollment in step
1, overall breadth of music enrollment in high school was related to a decrease in
predicted 12 grade non-arts GPA . In step 2a, middle school music enrollment was
entered into the model and breadth of music enrollment in high school remained
significant. In step 2b, high school other arts enrollment was entered into the model and
breadth of music enrollment remained significant. In step 2c, however, high school music
enrollment was entered into the model, and in this ‘above and beyond’ model, breadth of
music enrollment was not significantly related to GPA in 12t grade. Thus, in the final
step (tabled), above and beyond middle school music enrollment, other arts enroliment in
high school, and high school Y/N music enrollment, how many different types of music
types enrolled in throughout high school did not matter for 12t grade GPA.

Absences. While controlling for only selection factors in step 1, breadth of music
enrollment in high school was not related to 12" grade absences. When middle school
music, and other arts enrollment in high school were added in steps 2 , breadth of music
still didn’t matter. However, when high school music enrollment was entered in the final

step, breadth of music enrollment was related to significantly fewer absences in 12t
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grade. In the final step of model 1, music breadth was related to fewer days absent above
and beyond Y/N middle and high school music and other arts enrollment in high school.

Suspension. While controlling for selection factors of enrollment, breadth of
music enrollment was related to lower odds of being suspended in 12t grade. When
middle school music enrollment were entered into the model, breadth of music
enrollment was no longer significant. When enrollment in other arts electives in high
school and music enrollment in high school were entered into the model breadth of music
enrollment remained significant. In the final step of the model, breadth of music
enrollment was not a significant predictor of 12t grade suspension.

Diploma. While controlling for only selection factors of enrollment, breadth of
music enrollment was related to greater odds of earning a diploma in 12t grade and
remained significant across all steps of the model. Thus, breadth of music enrollment was
a significant predictor of greater odds of earning a diploma above and beyond Y/N
middle and high school music and other arts enrollment in high school.

Complete High School. While controlling for selection factors of enroliment,
breadth of music enrollment was related to greater odds of completing high school in 12t
grade and remained significant across all steps of the model. Similar to diploma status,
breadth of music enrollment was a significant predictor of greater odds of completing
high school above and beyond Y/N middle and high school music and other arts
enrollment in high school.

Model 2: Breadth/Dosage of High School Music Enrollment Within High School

Music Students
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This model included the same high school breadth measure as model 1 but just
examined breadth within music students. In table 5, the second section under music
breadth and enrollment covariates refers to model 1 and lists the covariates for music
breadth in high school (1-11), middle school music enrollment (Y/N), and other arts
enrollment in high school (Y/N).

Non-arts GPA. Breadth in music enrollment was not a significant predictor of
12t grade non-arts GPA within music students across all steps of model 2.

Absences. Breadth of music enrollment was a significant predictor of fewer 12t
grade absences within music students across all steps of model 2.

Suspension. Breadth of music enrollment was not a significant predictor of
suspension in 12t grade within music students across all steps of model 2.

Diploma. Breadth of music enrollment was a significant predictor of earning a
diploma in 12t grade within music students across all steps of model 2.

Complete High School. Breadth of music enrollment was a significant positive
predictor of completing high school in 12t grade within music students across all steps of
model 2.

Model 3: Breadth of Music Enrollment Across Middle and High School

This model included a breadth measure focused on the number of types of music
electives and the number of years students enrolled in each of their music electives
between 61 and 12t grade. In table 5, the third section under music breadth and

enrollment covariates refers to model 3 and lists the covariates for music breadth in
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middle through high school (0-14), other arts enrollment in high school (Y/N), and high
school music enrollment (Y/N).

Non-arts GPA. While controlling for only selection factors, breadth of music
enrollment across middle and high school was related to lower 12t grade non-arts GPA.
Breadth of music enrollment remained significant when other arts enrollment in high
school was entered into the model. Music breadth was no longer significant when high
school music enrollment was entered into the model. In the final step of model 3, music
breadth was related to slightly lower 12t grade GPA.

Absences. Breadth of music enrollment across middle and high school was not
related to absences in 121 grade in step 1. Music breadth remained non-significant when
high school other arts enrollment was entered into the model. When high school music
enrollment was entered into the model, breadth of music enrollment was a related to
fewer days absent in 12t grade. In the final step of the model, breadth remained related to
fewer days absent in 12t grade.

Suspension. While controlling for selection factors, breadth of music enrollment
across middle and high school was related to lower odds of being suspended in 12t
grade. Breadth of music enrollment remained significant when high school other arts
enrollment was entered into the model. After including high school music enrollment in
the model, breadth of music was no longer a significant predictor of 12t grade
suspension.

Diploma. Breadth of music enrollment across middle and high school was related

to higher odds of earning a diploma across all steps of model 3.
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Complete High School. Breadth of music enrollment across middle and high
school was related to higher odds of completing high school across all steps of model 3.
Model 4: Breadth/Dosage of Music Enrollment Across Middle and High School Within
Music Students

This model included the same high school breadth measure as model 3 but just
examined breadth within music students. In Table 5, the fourth section under music
breadth and enrollment covariates refers to model 4 and lists the covariates for music
breadth in middle through high school (1-14) and other arts enrollment in high school
(Y/N).

Non-arts GPA. While controlling for selection factors, breadth of music
enrollment was not related to 12t grade non-arts GPA within music students. After
accounting for other arts enrollment, breadth of music enrollment became related to
slightly lower 12t grade non-arts GPA.

Absences. While controlling for selection factors, breadth of music enrollment
was related to fewer absences in 12th grade within music students. After controlling for
both selection and other arts enrollment, breadth of music enroliment remained related to
fewer days absent in 12t grade.

Suspension. Breadth of music enrollment was not a significant predictor of 12t
grade suspension within music students.

Diploma. While controlling for selection, breadth of music enrollment was

related to higher odds of earning a diploma in 12t grade. After controlling for selection
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and enrollment in other arts electives, breadth of music enrollment remained related to
greater odds of earning a diploma in 121 grade within music students.

Complete High School. While controlling for selection, breadth of music
enrollment was related to higher odds of completing high school in 12t grade. After
controlling for selection and enrollment in other arts electives, breadth of music
enrollment remained related to greater odds of completing high school in 12t grade
within music students.

Discussion

Researchers have explored possible connections between music and non-music
outcomes for decades (Corrigall & Trainor, 2011; Gardiner et al., 1996; Schellenberg,
2004; Shaw, 2022). However, there is limited rigorous support for far transfer effects or
positive correlations beyond early childhood (Schellenberg, 2006; Todhunter-Reid,
2019). This leaves researchers questioning what developmental and/or performance
outcomes may be related to musical experiences and if there is a critical time period of
exposure (Helmrich, 2010) or dosage of experience (Shaw, 2022) needed to observe
transfer effects.

Prior research that also employed quasi-experimental design when exploring in-
school elective enrollment and academic outcomes has found positive (Alegrado &
Winsler, 2024; Guhn et al., 2019), null (Elpus, 2013), and mixed (Shaw, 2022)
relationships between music and non-music outcomes. Similar to these studies, |
controlled for multiple factors related to both selection into music enrollment and

academic outcomes in my research design. However, unlike these samples, | did not
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explore a nationally representative sample and instead examined how music enrollment
relates to predominantly low-income and ethnically minoritized students. Additionally,
unlike these previous studies, I controlled for student enrollment in other arts electives
that may provide a similar developmental context. Although dosage of music enrollment
has been studied, my analyses of the effect of breadth of enrollment above and beyond
just enrolling in music provides new insight into the value of diverse participation in
music programs.

The goal of this dissertation was to examine the relationship between music
enrollment and 12t grade academic outcomes while controlling for selection factors of
enrollment and other arts elective experiences. This was achieved using school transcript
data on course enrollment and academic performance between 6™ and 12t grade. Music
enrollment was measured in multiple ways to examine possible connections from
multiple perspectives. | looked at possible broad connections (yes/no music enrollment)
between music and 12 grade outcomes, how years of enroliment may influence the
connection (MJHS 0-7 years of enrollment; HS 0-4 years of enrollment), and what the
connection looks like when focusing on music students themselves (MJHS 1-7 years of
enrollment; HS 1-4 years of enrollment).

I looked at length of enrollment from two perspectives - across middle school and
high school and just within high school, so | could examine music enrollment
cumulatively across seven years and control for previous music enrollment when
focusing on high school enrollment. By examining music enrollment across the full

sample and within music students themselves, | gained a better picture of whether
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additional years of enrollment was impactful beyond the contrast we find between music
and non-music students. Focusing within music students also lessened the issue of
selection because all students in this analysis are students who selected into music at least
once. There were some differences between models examining years of enrollment across
the full sample and models examining within music students — particularly for suspension
and days absent. Of course, the child's individual background still plays into their
academic performance, so maintaining demographic and previous academic performance
as covariates in the model was important.

Both overall (Y/N enrollment) and years of enrollment (HS 0-4 years, MJHS 0-7
years) was related to higher odds of earning a diploma and completing high school in 12t
grade. This relationship was found even when looking within music students themselves
(HS 1-4 years; MJHS 1-7 years). Previous research focused on elective music taking in
high school did not include measures of high school graduation, but researchers have
suggested that extracurriculars help support student engagement in school and may
protect against dropout (Catterall, 1981; Finn, 1989; Thouin et al., 2022). These findings
support this theory of extracurricular engagement. Notably, music enrollment is related to
better graduation outcomes above and beyond controlling for enrollment in other arts
electives.

Music enrollment overall (Y/N HS enrollment) and years of enrollment (HS 0-4
years, MJHS 0-7 years) were also related to lower odds of suspension. However, when
looking within music students, additional years of enrollment (HS 1-4 years, MJHS 1-7

years) were not related to lower odds of suspension in 12t grade. This suggests that
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knowing the number of years a student enrolled in music does not provide much more
information about the odds of being suspended than simply knowing a student ever
enrolled in a music elective. Previous research on high school music course taking has
not examined suspension as a behavioral academic outcome, but behavioral outcomes
like suspension and absences are practical measures of student performance in school.
Music enrollment was related to fewer days absent when looking at years of enrollment
within high school (HS 1-4 years). It is possible that persistence in high school music
electives is a sign of school engagement and these students are more likely to show up to
school.

Previous research that explored the relationship between high school music
enrollment and academic outcomes focused on standardized test scores (Elpus, 2013;
Shaw, 2022) and subject exam scores in high school (Guhn et al., 2019). | used a GPA
measure that reflects students course grades across all subjects (except arts electives) to
assess academic achievement in 12t grade. This GPA measure removed possible
inflation in students’ overall GPA related to arts enrollment and is a practical
representation of in-school academic performance. The negative relationship found
between music enrollment and non-arts GPA contrasts with similar previous research that
found no (Elpus, 2013; Shaw, 2022) or a positive relationship (Guhn et al., 2019)
between music and academic outcomes. However, the inclusion of 8" grade GPA as a
model covariate critically impacted my ability to detect a relationship between 12t grade
GPA and music enrollment. The statistical variance attributed to music enrollment when

predicting 12t grade GPA was the remaining variance after controlling for GPA
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differences a few years prior in 81 grade. It is possible that differences in GPA related to
music enrollment are more pronounced in middle school than high school.
Developmentally, this suggests that middle school is a critical time for students to enroll
in music electives because it places them in a productive academic context where they
can learn and practice new important skills with their classmates and then foster these
skills, behaviors, and friendships as they move forward in high school.

The relationship between music enrollment and non-arts GPA was almost always
negative, and small, and persisted even after controlling for enrollment in other arts
electives. | ran similar models in robustness checks substituting 12t grade non-arts GPA
with 12 grade overall GPA (including arts) and 12t grade just academic GPA to further
explore the relationship and found similar slightly negative results. However, in practical
interpretation of the effect size, the reduction in GPA was never more than one-tenth of a
letter grade. In previous research, opposite to these results, | found that middle school
music enrollment was related to higher 8™ grade GPA. This may be related to differences
in course rigor, academic priorities and opportunities, and developmental cognitive,
behavioral, and social skills growth in middIe versus high school. For example, high
school students have the opportunity to enroll in advanced college-level courses, take on
after-school jobs, and have more choice in socializing. All these factors influence
academic performance in ways that are not present in middle school.

In my previous research, | found that 5th grade GPA moderated the connection
between years of music enrollment and 8th grade GPA and suspension (Alegrado &

Winsler, in review). Both low and high initial academic performers showed a positive
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relationship between years of music enrolliment and academic outcomes, but the
relationship was stronger for initially low compared to high academic performers.
Students who already have effective habits of mind, strong cognitive skills, and good
behavior regulation already practice the positive characteristics related to high academic
achievement that music ensembles encourage. Therefore, it is reasonable that the
relationship between music enrollment and academic outcomes was not as large for
students with strong early academic performance. Given this finding, | sought to further
explore this interaction in high school in this dissertation. However, I did not find any
differences in academic performance between high and low initial academic performers
related to years of enrollment when adding this interaction term to the regression models.
It is likely that there are more factors that impact student outcomes beyond music
enrollment in high school that are not present or are less impactful in middle school —
after-school jobs, more extracurricular opportunities. Alternatively, there may be a
ceiling on the relationship between music enrollment and academic outcomes that
students reach before high school or musical experiences and training are more
developmentally and academically impactful in childhood (Southgate & Roscigno, 2009;
Todhunter-Reid, 2019) and early-adolescence (Helmrich, 2010). Therefore, depending on
the timing and type of exposure, musical experiences may be a catalyst for the
development of certain skills and behaviors that are also related to academic
achievement.

| found that breadth of music enrollment was positively related to 12t grade

behavioral outcomes and somewhat negatively related to lower 12t grade academic
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outcomes. Previous research has examined dosage of music enrollment by measuring
years of enrollment (Guhn et al., 2019; Schellenberg, 2006; Shaw, 2022) and by sum of
enrollment credits (Elpus, 2013). However, this study provides novel contribution to the
literature by examining the relationship between breadth of music enroliment on
academic outcomes independently and above and beyond participation in other arts
electives and above and beyond music enrollment itself. Similar to previous studies
(Alegrado & Winsler, in review; Guhn et al., 2019; Helmrich, 2010; Schellenberg, 2006),
I found critical dosage effects not only related to greater years of enrollment but greater
breadth of enrollment.

Similar to music enrollment, breadth of music enrollment was positively related to
the odds of earning a diploma and completing high school across all models. Again,
similar to music enrollment, | found that breadth of music enrollment was related to
lower odds of suspension but not when looking within music students. It was not
surprising that music enrollment and breadth of music enrollment models had similar
relationships with 12t grade behavioral outcomes. The breadth of enrollment measure is
an extension of the music enrollment measure. What is important to note is enrollment in
multiple types of music classes had an additional connection to academic outcomes above
and beyond accounting for music enrollment. This finding is a unique contribution to the
literature.

Interestingly, greater breadth of enrollment was related to fewer days absent
across all models while music enrollment was only related to fewer days absent when

looking within high school music enrollment. Considering that breadth of enrollment was
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related to lower days absent and higher odds of earning a diploma and completing high
school, it seems that the more music classes a student takes, the more likely they are to
show up and complete their academic requirements to graduate and complete high
school. This suggests that music electives support school engagement which relates to
previous research linking extracurricular engagement with lower odds of dropout (Thouin
et al., 2022). Music electives help students integrate into the school community which
may be protective against school dropout (Catterall, 1998l Finn, 1989).
Implications and Recommendations

Music is an activity that engages important executive function skills, but it may be
less important to pin down a direct link between learning music and developmental
outcomes than valuing and enhancing the musical experience as a whole to support child
outcomes. The physical, social, and behavioral aspects of music training all intertwine to
influence a child’s development. It is possible that the importance of each of these
aspects changes as children grow up. In previous work, we found a positive association
between music enrollment in GPA in middle school but in high school that relationship
was minimal and sometimes reversed. Developmentally, executive function skills
practiced, and productive academic behaviors learned in music classes may be more
impactful in school at a younger age (Brown & Sax, 2013; Gardiner et al., 1996; Moreno
et al., 2011; Williams et al., 2015). As students get older and enter high school, they have
already had years to practice these skills, so we may no longer see a relationship between
music and academics at the end of high school. However social skills and experiences

tied to music classes may be more impactful in these later years that are particularly
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important for social development (Wang & Eccles, 2012). This may also be why we see a
positive connection between GPA and music enrollment in middIe school but not high
school, but we still see positive behavioral outcomes in high school. Parents, teachers,
and advocates should support students’ interest in music and foster school engagement
through music programs without adding an expectation for related academic gains.
Limitations

This study has multiple strengths — large sample size, rigorous quasi-experimental
design, large number of control variables: selection factors, earlier music elective
experiences, alternative arts experiences, longitudinal data, multiple measures of music
enrollment, and unique non-arts GPA, but there were also limitations to the study design.
This sample was subject to both positive attrition and exclusion of lower academic
performers due to inclusion criteria. This resulted in a restricted range of academic
performance within our sample. The restricted range may have specifically impacted my
ability to detect an interaction between years of music enrollment and 8™ grade GPA —a
relationship identified in previous work. Although | was able to account for many
confounding variables in my analysis strategy, | did not control for possible nesting
effects. However, in previous work we found that only 10% of variance in similar
analyses of this sample was attributed to school-level difference. Given our large sample,
adjusting for standard errors for nesting makes seldom difference in our results. All of the
108 schools in the study offered at least one music elective. However, all schools may not

have offered all seven types of music electives. This variance in music enrollment
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opportunity across schools may be particularly impactful when exploring dosage effects
of music enrollment and should be accounted for in future exploration.

Transcript data allowed me to examine student enrollment in electives and
academic performance across grade levels, but I did not have access to information about
student’s other extra-curricular activities, (e.g., private music lessons, sports training) and
therefore could not control for those experiences.

Future Directions

The breadth/dosage measure captured a form of diversity in music enrollment, but
I did not explore possible differences in academic performance related to specific types
and combinations of music electives. | have found some differences in academic
performance within music types when examining middle school music enrollment, and it
would be interesting to see if these differences persist, widen, or disappear in high school.
Not all music types showed the same relationship between enrollment and academic
outcomes. For example, middle school music enrollment was related to greater 8th grade
math scores, but this relationship was driven mostly by guitar, orchestra, and band
enrollment. This relationship was not present for keyboard or chorus. Although the non-
arts 12t grade GPA outcome variable provided insight into how students performed at
the end of high school, a cumulative GPA measure would provide insight into student’s
overall academic performance throughout high school. Further, an academic GPA that
includes math, science and technology, English, humanities and social sciences, and

foreign language courses and excludes both arts and other elective courses (e.g.,
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agriculture, cosmetology, physical therapy) would give a more focused measure of

academic classroom performance.
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