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ABSTRACT 

The purpose of this research study was to investigate the effect of a music and 

movement integrated mathematics curriculum on second grade students’ emotional, 

behavioral, and cognitive engagement with learning.  A concurrent triangulation 

design was used to guide this inquiry.  Four types of data were collected from the 

following sources: (a) journal reflections; (b) surveys; (c) videotaped student 

performances; and (d) written work samples.  Participants were seventeen 2nd grade 

students from a public school in Newark, Delaware.  Findings from in-depth data 

analyses suggest that participants perceived the integrated learning experience to be 

emotionally, behaviorally, and cognitively engaging.
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Chapter 1 

INTRODUCTION 

High student disengagement and a decline of arts programs are two major 

problems facing K-12 schools in the United States today.  In addition to these 

widespread issues, there is also a universal desire to equip students with the skills 

necessary for success in the complex 21st century world.  This study addresses these 

issues by focusing on arts integration as one possible solution for K-12 classrooms.  

According to the Kennedy Center, “arts integration is an approach to teaching in 

which students construct and demonstrate understanding through an art form.  

Students engage in a creative process which connects an art form and another subject 

area and meets evolving objectives in both” (Silverstein & Lane, 2014, p. 1).  In this 

study, arts integration was used to evaluate student engagement in an elementary 

mathematics classroom. 

Arts integration pedagogy is grounded in the theories of Experiential Learning 

and Student Engagement, which both have influenced current teaching practices.  As 

developed by David A. Kolb, Experiential Learning Theory defines learning as “the 

process whereby knowledge is created through the transformation of experience” 

(Kolb, 1984, p. 41).  Likewise, the Theory of Student Engagement developed based on 

this idea of experiential learning – that students learn when they are engaged in 

authentic experiences.  Thus, engagement is naturally linked with achievement, as 

learning cannot exist without engagement with instruction (Fredricks, Blumenfeld, & 

Paris, 2004). 
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While it is well known that engagement is essential for learning, what does it 

truly mean for students to be engaged?  Fredricks, Blumenfeld, and Paris (2004) offer 

a “multidimensional” perspective of engagement with three components: emotional, 

behavioral, and cognitive (p. 60).  Emotional engagement refers to the extent to which 

a student’s task involvement is characterized by positive emotion, as indicated by 

enjoyment and enthusiasm (O’Donnell, Reeve, & Smith, 2012).  Behavioral 

engagement refers to the extent to which a student displays high attention, strong 

effort, and enduring persistence on a learning activity (O’Donnell et al., 2012).  Lastly, 

cognitive engagement refers to the use of deep cognitive processes through which 

students use mental effort, synthesize concepts, and thus achieve greater 

understanding of ideas (O’Donnell et al., 2012).  Defining student engagement as this 

“meta-construct” has allowed for teachers and researchers to form a richer 

characterization of the student learning experience.  Thus, this multidimensional 

model for engagement was used as the structure that guided the analysis of student 

engagement in this study. 

The purpose of this mixed methods study, therefore, was to use an arts 

integrated mathematics curriculum to investigate the effect, if any, that arts integration 

had on the emotional, behavioral, and cognitive engagement of second grade students.  

Entitled “Math is Music to Our Ears,” the curriculum utilized two art subjects – music 

and movement – as tools to teach math concepts to second grade students.  Through 

analyses of journals, surveys, videotaped student performances, and student work, this 

study found that “Math is Music to Our Ears” did engage students in terms of their 

emotional, behavioral, and cognitive engagement.  This showed that an arts integrated 
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curriculum could, in fact, aid in increasing student engagement in elementary 

mathematics classrooms. 

This thesis is organized into four sections: (a) a literature review, (b) the 

methodology for creating, implementing, collecting data, and analyzing data for a 

dance and math integrated curriculum, “Math that Moves You,” (c) the results of the 

curriculum’s effect on the engagement of second grade students, and (d) a discussion 

of the study’s results and implications for future research.   
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Chapter 2 

LITERATURE REVIEW 

Introduction 

This literature review explores theoretical frameworks that guide teaching 

practices and pedagogy for integrated mathematics curricula in the United States.  

Topics covered in this literature review are: (a) Experiential Learning Theory, (b) 

Theory of Student Engagement, (c) 21st Century Learning Skills, (d) STEAM, (e) arts 

integration, and (f) utilizing the arts to teach mathematics.   

Arts integration pedagogy is grounded in the theories of Experiential Learning 

and Student Engagement, which both have influenced current teaching practices.  

Thus, many benefits have been found in utilizing this teaching approach in the 

classroom where the arts (e.g. dance, music, drama, the visual arts) are used as a tool 

to teach core content areas including mathematics, language arts, science, and social 

studies.  More specifically, links have been made between arts-integrated mathematics 

teaching and positive student outcomes like achievement and positive changes in 

attitudes toward math.  These benefits influenced the motivation for this study, 

through which the concept of arts integration was explored in a specific situation 

where second grade students learned mathematics through music and dance. 

Experiential Learning Theory 

Based on the work of Jean Piaget, Kurt Lewin, and John Dewey, the 

experiential learning theory was developed by David A. Kolb in the 1970s.  According 
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to Kolb (1984), this theory defines learning as “the process whereby knowledge is 

created through the transformation of experience” (p. 41).  The combination of 

grasping and transforming experiences results in knowledge (Kolb, 1984, p. 41).  In 

other words, experiential learning is an active process involving transactions between 

a person and the environment, with prior experiences influencing the way a person 

thinks and constructs knowledge (Okan, 2012, p. 1080). 

Kolb (1984) models this learning process as a cycle that consists of four main 

stages: concrete experience, reflective observation, abstract conceptualization, and 

active experimentation (p. 21).  Personal experiences, the focal point for learning, give 

“life, texture, and subjective personal meaning to abstract concepts;” at the same time, 

they provide a “concrete, publicly-shared reference point for testing the implications 

and validity of ideas created during the learning process” (Kolb, 1984, p. 21).  

Therefore, this learning process can be viewed as a cycle, involving concrete 

experiences that guide the formation of abstract concepts, new thoughts for action, and 

thus the development of new experiences (Kolb & Kolb, 2009, p. 299). 

Over the past several decades, new insights related to best practices in teaching 

have derived from the experiential learning theory.  With a newfound view on 

learning, some educational theorists have begun to rethink how cognition should be 

conceptualized (Kolb & Kolb, 2009, p. 303).  For example, rather than viewing it 

simply as the process of “thinking,” Capra (1996) more broadly defines cognition to 

mean the process of “knowing” that involves “perception, emotion, and action – the 

entire process of life” (p. 175).  The nature of experiential learning also lends itself to 

meta-cognitive thinking strategies.  By consciously following a recursive cycle of 

experiencing, reflecting, thinking, and acting, individuals can increase their learning 
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power as they “learn how to learn.” (Kolb & Kolb, 2009, p. 297).  Additionally, the 

transfer of knowledge from previous learning experiences to new contexts results in 

the use of higher-level thinking strategies (Kolb & Kolb, 2009, p. 310). 

Another implication of this learning theory highlights the responsibility of 

teachers to provide interactive environments that engage students in learning 

experiences, thereby fostering the construction of knowledge.  “To teach is to engage 

students in learning… The aim of teaching is not only to transmit information but also 

to transform students from passive recipients of other people’s knowledge into active 

constructors of their own and others’ knowledge” (Christensen, Garvin, & Sweet, 

1991, p. xiii, xv, xvi).  Thus, if learning is to occur, it requires a space for it to take 

place; in experiential learning, this space exists in the experience of the learner and is 

formed both by objective factors such as the physical setting and time available for 

learning and by subjective factors such as learning preferences and expectations (Kolb 

& Kolb, 2009, p. 320). 

Theory of Student Engagement 

While the idea of student engagement has its roots in the experiential learning 

theory, Alexander Astin (1984) was among the first to focus his research on the link 

between engagement and academic achievement.  According to Astin (1984), “A 

particular curriculum, to achieve the effects intended, must elicit sufficient student 

effort and investment of energy to bring about the desired learning and development” 

(p. 301).  Research has since converged on the construct of engagement as playing a 

major role in high-quality learning and positive student outcomes (Fredricks & 

McColskey, 2012). 
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Since Astin’s work, the idea of engagement has been conceptualized in 

numerous ways.  More recently, student engagement is defined as a “meta-construct” 

that includes three dimensions: emotional engagement, behavioral engagement, and 

cognitive engagement (Fredricks, Blumenfeld, & Paris, 2004, p. 60).  Emotional 

engagement refers to the extent to which a student’s task involvement is characterized 

by positive emotion, as indicated by enjoyment and enthusiasm (O’Donnell et al., 

2012, p. 335).  The first indicator for emotional engagement, enjoyment, is defined as 

an affective state of pleasure, and the second indicator for emotional engagement, 

enthusiasm, is defined as intense enjoyment (O’Donnell et al., 2012, p. 335). 

Behavioral engagement refers to the extent to which a student displays high 

attention, strong effort, and enduring persistence on a learning activity (O’Donnell et 

al., 2012, p. 335).  The first indicator for behavioral engagement, attention, is defined 

as concentration and on-task focus; the second indicator for behavioral engagement, 

effort, is defined as the investment of physical and mental energy on a task; and the 

third indicator for behavioral engagement, persistence, is defined as the investment of 

effort over time (O’Donnell et al., 2012, p. 335). 

Cognitive engagement refers to the use of deep cognitive processes through 

which students use mental effort, synthesize concepts, and thus achieve greater 

understanding of ideas (O’Donnell et al., 2012, p. 336).  Thus, the students’ ability to 

synthesize concepts, or create connections among ideas, serves as an indicator for 

deep cognitive processing, and thus, for cognitive engagement (Weinstein & Mayer, 

1986, p. 315). 

Focusing fully on the emotional quality, behavioral intensity, and cognitive 

investment of a student’s involvement during a learning activity provides a richer 
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characterization of children than is possible in research on single components 

(Fredricks et al., 2004; Skinner, Furrer, Marchand, & Kindermann, 2008; Wellborn, 

1991).  For instance, emotionally, a student might enjoy an activity but fall off-task 

quickly or struggle to connect ideas; behaviorally, a student might be on task but 

dislike what he is doing or struggle to make connections; and cognitively, a student 

might be thinking deeply about concepts but may dislike what he is doing or lose 

focus quickly (Fredricks et al., 2004, p. 61).  Thus, defining student engagement as the 

full range of positive emotions, on-task behavior, and invested cognition creates a 

meaning that is suitable for understanding learning and development (Reeve, 2006, p. 

668). 

Why is Student Engagement Important? 

Student engagement is important for four main reasons: it makes learning 

possible, it predicts students’ academic progress and achievement, it is malleable, and 

it provides teachers with moment-to-moment feedback about the progress of their 

students (O’Donnell et al., 2012, p. 337).  First, learning is “practically impossible 

without attention, effort, positive emotion, and deep information processing and 

understanding” (O’Donnell et al., 2012, p. 337).  To make student engagement 

possible, teachers must provide students with a learning environment that includes 

instructional activities aimed to motivate students (O’Donnell et al., 2012, p. 338).  

Learning environments that tap into student interests, preferences, goals, and other 

motivational resources affect engagement, or how actively involved students are in the 

classroom (O’Donnell et al., 2012, p. 338).  Engagement then leads to various student 

outcomes, including learning, achievement, and skill development (O’Donnell et al., 
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2012, p. 338).  Thus, student engagement can be viewed as the outward manifestation 

of motivation on which learning is dependent (O’Donnell et al., 2012, p. 336).  

Secondly, past research indicates that student engagement has numerous short-

term and long-term effects on academic and personal success.  In the short-term, 

engagement predicts students’ learning, grades, and achievement test scores; over the 

long term, it predicts patterns of attendance, retention, graduation, and academic 

resilience (Finn & Rock, 1997; Balfanz, Herzog, & Mac Iver, 2007).  A recent study 

conducted by the Education Week Research Center (2014) surveyed educators across 

the nation directly on this topic.  Of the 497 participating educators, all 497 educators 

identified student engagement and motivation as the most important driver of student 

achievement, ranking higher than teacher quality, school climate, parental support, 

school safety, social and emotional learning, school discipline policies, and family 

background (p. 11).   

Third, student engagement is presumed to be “malleable” and highly 

influenced by the learning environment (Bempechat & Shernoff, 2012, p. 318).  

Unlike with students’ inward motivation or abilities, teachers can influence student 

engagement (O’Donnell et al., 2012, p. 337).  For example, if teachers try to answer 

the question, “How can I motivate my students?” they may feel overwhelmed by this 

task; however, if teachers instead consider the question “How can I engage my 

students?” they may feel much less overwhelmed (Bempechat & Shernoff, 2012, p. 

318).  To create a learning environment that engages students, such strategies include 

(1) relating to students in caring ways, (2) supporting students’ autonomy or self-

determination; (3) providing clear structure, and (4) offering classroom activities that 

are interesting, optimally challenging, and provide opportunities to collaborate with 
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peers (O’Donnell et al., 2012, p. 337).  Thus, teachers can control the caring, 

supportive, structured, and challenging instruction that they provide, which can 

increase engagement (O’Donnell et al., 2012, p. 337) and therefore counter downward 

student trajectories (Bempechat & Shernoff, 2012, p. 318).  

Fourth, student engagement can be visible, especially in terms of behavior, 

allowing teachers to observe the motivation levels of their students (O’Donnell et al, 

2012, p. 337).  For example, teachers can monitor which students are on and off task, 

providing them with insight on how well the instructional activities promote 

engagement.  Thus, the moment-to-moment feedback that engagement provides 

enables teachers to determine how well their efforts to engage students are working 

(O’Donnell et al., 2012, p. 337). 

21st Century Skills and STEAM 

With the turn of the millennium, rapid technological advances gave rise to the 

Digital Age, impacting society on a multitude of levels.  Recognizing this impact, a 

group of educational leaders advocated for schools to take action in order to 

adequately prepare students for these societal changes.  Thus, the Partnership for 21st 

Century Skills (P21) was founded in 2002 and positioned 21st century readiness at the 

center of K-12 education (Partnership, 2009, p. 1). 

According to this national organization, students need more than just a mastery 

of core subjects in order to succeed in the complex life and work environments of the 

21st century (Partnership, 2009, p.1).  To be prepared for a successful future, students 

must also learn to make interdisciplinary connections across subjects and develop four 

main skills: (1) creativity and innovation; (2) critical thinking and problem solving; (3) 

communication; and (4) collaboration (Partnership, 2009, p. 2).  Therefore, the 
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mastery of these four essential skills within the context of core knowledge instruction 

will help students to prosper in the 21st century. 

Over the past several decades, in accordance with the initiative to teach 21st 

century skills, there has also been a major national push to strengthen K-12 education 

in the STEM fields – science, technology, engineering, and mathematics.  Current job 

projections for the year 2018 indicate that 16 of the 20 occupations with the largest 

projected growth are STEM related (Lacey & Wright, 2009, p. 92).  However, the 

demand for STEM-capable workers today is greater than the supply of applicants who 

have trained for those careers (Lacey & Wright, 2009, p. 83).  Thus, advancing the 

STEM brand has become a “well-supported campaign to better link K-12 science 

teaching to today’s industry while preparing tomorrow’s high-tech work force” 

(Bequette & Bequette, 2012, p. 43). 

Along with the push to strengthen the STEM subjects in K-12 education came 

the question of how to do so, especially in the elementary and middle school 

classrooms (Bequette & Bequette, 2012, p. 43).  As a solution, the arts were 

introduced to the set, forming the “STEAM” initiative (Bequette & Bequette, 2012, p. 

43).  Bequette and Bequette (2012) argue that the arts can serve not only to present the 

STEM subjects to students in an engaging manner but also to help students see the 

natural interdisciplinary connections across the subjects, increase creativity, and 

develop cultural understandings (p. 47).  Some skills that are used similarly by 

scientists, technicians, engineers, artists, and mathematicians include planning and 

designing, using spatial reasoning, collaborating, problem solving, communicating, 

and even constructing an aesthetically pleasing product (Bequette & Bequette, 2012, 

p. 43-44).  The development of creativity occurs in these processes, a skill that the arts 
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particularly enhance.  According to Csikszentmihalyi.(1996), creativity is “individual 

ingenuity” and “when we are involved in it, we feel that we are living more fully than 

during the rest of life” (p. 2).  Thus, it is evident that the STEAM subjects foster the 

mastery of the four major 21st century skills, thereby readying students for future 

success in the workplace and life.  

Arts Integration 

The theoretical frameworks for experiential learning, student engagement, and 

21st century readiness set the foundation for the development of the “Math is Music to 

Our Ears” curriculum that was implemented in this study.  This curriculum used arts 

integration techniques to teach mathematics, music, and movement concepts.  

According to the Kennedy Center, arts integration is defined as an “approach to 

teaching in which students construct and demonstrate understanding through an art 

form.  Students engage in a creative process which connects an art form and another 

subject area and meets evolving objectives in both” (Silverstein & Layne, 2014, p. 1).   

Why Music and Dance? 

Inherent connections between music and dance have been observed throughout 

history; Paul Hodgins, for example, coined the term “choreomusicology” to highlight 

this interdependence (Mason, 2012, p. 6).  According to Hodgins, choreomusical 

relationships fall into two categories: intrinsic and extrinsic (Mason, 2012. p. 18).  

Intrinsic relationships are rhythmic (pulse, accent, or meter), dynamic (volume), 

textual (arrangement of instruments or dancers), structural (phrasing or form), 

qualitative (timbre of sound or sharpness of movement), and mimetic (sound 

mimicking movement or movement mimicking sound) (Mason, 2012, p. 18).  
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Extrinsic relationships are archetypal (symbolic aspects), emotional (expression of 

feelings), and narrative (story-telling) (Mason, 2012, p. 19).  Because of the innate 

intrinsic and extrinsic relationships between music and dance, integrating both art 

forms with mathematics for this study seemed feasible. 

Past research also shows that integrating music and dance with core subjects – 

particularly with mathematics – engages students.  In a three-year study of 7,000 

Canadian students in Grades 1 through 6, Upitis (2011) found that the students who 

received arts integrated instruction scored 11 percentile points higher on mathematics 

exams than did the students who did not receive arts integrated math instruction (p. 3).  

In addition, these students and their teachers, parents, and administrators were 

interviewed about their experiences with the arts integration programs.  In fact, one 

sixth-grade boy said, “Music brightens up the mind.  When you learn something new, 

you feel good and that makes you feel good in other subjects like math” (Upitis, 2011, 

p. 4).  By the end of the three-year period, over 90 percent of the teachers in the arts-

integration group expressed a newfound appreciation for how students could learn 

about non-arts subjects through arts-infused instruction (Upitis, 2011, p. 4).  Principals 

in this group also considered the arts as “very important” by the end of the study, a 

sentiment that some did not express at the beginning (p. 4). 

Werner (2001) also investigated the effects of arts integration by comparing 

student attitudes toward math in the dance-integrated and traditional classroom 

settings (p. 1).  Between 100 and 115 students in Grades 2-5 in each of the two 

classroom types completed pre- and post-surveys in the fall and spring related to their 

attitudes toward math (Werner, 2001, p. 3).  On the fall pre-test survey, students from 

the dance integration classrooms scored the same as their non-dance counterparts on 
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their attitude toward math (Werner, 2001, p.5).  However, after having one year of 

dance and math, the dance integration students scored much higher than the non-dance 

students (Werner, 2001, p.5). In general, the dance and math students either stayed the 

same or increased their scores on the survey, whereas the non-dance and math students 

stayed the same or decreased their scores (Werner, 2001, p. 5). 

More recently, Ryan (2014) investigated the effect that instruction of 

mathematics through a dance integrated curriculum supplement has on second 

graders’ academic achievement and attitudes.  Data from twenty-two participating 

students, including pre- and post-tests, journal entries, and videotaped student 

performances, showed increases in math and dance content knowledge, increases in 

creativity and performance skills, and positive student attitudes toward both math and 

dance (p. 220).  Thus, the findings of both Werner (2001) and Ryan (2014) illustrate 

both academic and personal benefits that elementary school students experience from 

dance and math integrated learning. 

The Research Problem 

High Student Disengagement in Today’s Schools 

According to the National Council of Teachers of Mathematics (2000), the 

vision for mathematics classrooms is for all students to have “access to high-quality, 

engaging mathematics instruction” and for students to “value mathematics and engage 

actively in learning it” (p. 2).  However, student disengagement also remains a 

widespread issue. 

To understand the scope of the problem in the United States today, a recent 

2014 study surveyed educators across the nation directly on this topic.  Two-hundred-
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ninety-three (293) of 488 educators (60.0%) reported that the majority of students at 

their schools were disengaged and unmotivated (Education Week Research Center, 

2014, p. 23).  At the elementary level in particular, another study investigated a variety 

of teaching methods and their effects on student engagement in 22 classrooms from 

kindergarten through fourth grade (Godwin, Almeda, Petroccia, Baker, & Fisher, 

2013, p. 2449).  Consistent with prior research, this study found that elementary 

students spend 29% of their time off task, with distractions more likely to happen 

when children are working on their own or receiving whole-group instruction at their 

desks (Godwin et al., 2013, p. 2451). 

Several related studies have linked disengagement to negative student 

outcomes as extreme as dropping out.  In one longitudinal study, for example, student 

progress was studied for a five-year duration from eighth grade to twelfth grade (Finn 

& Rock, 1997, p. 224).  The participating students were classified as either: (a) 

resilient, if high school was completed with grades being about half B’s and C’s or 

better; (b) nonresilient completers, if high school was completed with mostly C’s or 

below; or (c) dropouts, if high school was not completed (Finn & Rock, 1997, p. 225).  

Of a sample containing 1,803 students from low-income homes, 332 students (18.4%) 

were classified as resilient; 1,301 students (72.2%) were classified as nonresilient 

completers; and 170 students (9.4%) were classified as dropouts (Finn & Rock, 1997, 

p. 225).  One key finding was that nonresilient completers and dropouts (81.6% of the 

sample) were less engaged in school in terms of hard work, class attendance, 

homework completion, attentiveness, obedience, and preparedness than those who 

were resilient (Finn & Rock, 1997, p. 226).  A similar longitudinal study conducted by 

Balfanz, Herzog, and Mac Iver (2007) yielded similar results. 
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For mathematics in particular, research indicates that during the years between 

elementary school and high school, many students disengage from math – to the 

detriment of their later schooling, and even their adult careers.  A study that followed 

273 students over the course of their first year of middle school, for example, found 

that by spring, the pupils described mathematics as less valuable than they had the 

previous fall, and reported that they were investing less effort and persistence in the 

subject than they had before (Pajares & Graham, 1999, p. 124).  Researchers from the 

University of Sydney in Australia, set out to investigate what made middle-school 

students switch on or off to math (Martin, Anderson, Bobis, & Way, 2012, p. 1).  The 

findings of Martin and his colleagues, based on data from 1,601 Australian middle 

school students from 200 classrooms in 33 schools, concluded that low levels in self-

efficacy, personal enjoyment, and the value that students place on math as well as high 

levels of math anxiety contributed to student disengagement in the subject (Martin et 

al., 2012, p. 1).  However, the authors suggested that teachers can help foster student 

enjoyment by creating a classroom environment that meets the interests of students 

(Martin et al., 2012, p. 14), a major contributor for engaging students in learning. 

A Decline in Arts Programs 

According to the U.S. Department of Education, during the decade of 2000 to 

2010, there was a decline in the availability of music, visual arts, dance, and drama 

classes in elementary schools (Parsad & Spiegelman, 2012, p. 5), a decline that many 

attribute to budget cuts and an increased focus on reading and mathematics instruction 

(Sousa & Pilecki, 2013, p. 10).  During this decade, elementary schools generally 

maintained their music programs; however, the amount of time devoted to music 

instruction dropped dramatically, typically from three to five periods per week to just 
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one or two (Sousa & Pilecki, 2013, p. 10).  While the availability of music instruction 

in public schools remained steady in general, there were noticeable declines in the 

nation’s poorest high schools; a decade ago, 100% of these high schools offered music 

programs, but today this number is down to 81% (Sousa & Pilecki, 2013, p. 11). 

The availability of dance instruction in public schools between 2000 and 2010 

faced drastic changes.  In the 2009-10 school year, 3% of elementary schools offered 

instruction that was designated specifically for dance during the regular school hours, 

a decline from 20% last decade (Sousa & Pilecki, 2013, p. 40).  As dance dropped 

dramatically during the decade as a stand-alone subject in elementary schools, it was 

steadily incorporated into other subject and curriculum areas including physical 

education and music (Parsard & Spiegelman, 2012, p. 50).  However, even the 

integration of dance in physical education and music declined.  In the 2009-2010 

school year, 44% of elementary schools offered dance as part of the school’s physical 

education program – a decrease from 48% last decade; for dance and music, this 

decline was from 48% to 37% (Parsard & Spiegelman, 2012, p. 50).  

Arts Integration as a Solution 

Student disengagement and the cutting of arts programs are two major issues 

facing K-12 schools today.  Even more universal is the desire to equip students with 

the skills necessary for success in the complex 21st world.  This study addresses these 

issues by focusing on arts integration as one possible solution.  Using a music and 

movement integrated mathematics curriculum called “Math is Music to Our Ears,” this 

study aims to identify the effects, if any, that arts integration has on the emotional, 

behavioral, and cognitive engagement of second grade students. 
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Conclusion 

This literature review explored two of the theoretical frameworks that arts 

integration curricula in general and the “Math is Music to Our Ears” integrated 

curriculum are based on: (a) Experiential Learning Theory, and (b) Student 

Engagement Theory.  It also outlined the 21st Century Learning Skills and STEAM 

initiatives, which were foundational for the development of the curriculum “Math is 

Music to Our Ears.” 

In addition, two problems facing today’s schools, high student disengagement 

and a decline in arts programs, were addressed.  Arts integration was identified as a 

possible solution to these two issues.  In particular, integration of the arts and 

mathematics was also noted in detail, showing benefits of studies incorporating music 

and dance into mathematics teaching.  These studies displayed an emphasis on student 

achievement and the development of positive attitudes toward mathematics as a result 

of such integrated instruction. 

As these benefits were noted, the subthemes of student emotional, behavioral, 

and cognitive engagement with learning were not investigated systematically through 

one study; they were only touched upon in various studies and in different kinds of 

light. The following chapters explore a curriculum supplement, “Math is Music to Our 

Ears” that was studied to fill in this gap by evaluating student engagement in learning 

math – emotionally, behaviorally, and cognitively – through arts integration.  The 

following chapter discusses the methodology utilized to study this curriculum 

supplement.   
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Chapter 3 

METHODOLOGY 

Introduction 

Student engagement is a meta-construct that includes three dimensions: 

emotional, behavioral, and cognitive engagement (Fredricks et al., 2004).  The 

purpose of this research study that used a curriculum entitled “Math is Music to Our 

Ears” was to show the effect, if any, that instruction of mathematics through a music 

and movement integrated curriculum has on second graders’ engagement with 

learning.  In this mixed methods study, qualitative and quantitative data were collected 

and analyzed.  In addition, three case studies were conducted.  The methodology for 

the collection and analyses of the qualitative and quantitative data are discussed 

below. 

Research Questions 

The main research question that guided the study of student experiences 

through integrated learning was: What were the effects of a music and movement 

integrated mathematics curriculum on second grade students’ emotional, behavioral, 

and cognitive engagement with learning?  To investigate this question, three focus 

questions were addressed, each pertaining to a facet of engagement: 

(1) What were the effects of a music and movement integrated mathematics 

curriculum on emotional engagement, as indicated by enjoyment and enthusiasm? 
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(2) What were the effects of a music and movement integrated mathematics 

curriculum on behavioral engagement, as indicated by attention, effort, and 

persistence? 

(3) What were the effects of a music and movement integrated mathematics 

curriculum on cognitive engagement, as indicated by deep cognitive processing?   

Participants 

A second grade class at a public school in Newark, Delaware was chosen for 

this study.  This class consisted of 17 students, 10 females and 7 males; all students 

volunteered and signed assent forms to participate in the study.  Parent consent forms 

were also obtained for all 17 students to participate, with 15 students having 

permission to be videotaped.  The students’ classroom teacher also volunteered to 

participate in the study through the ArtsBridge America program at the University of 

Delaware.  None of the students had IEPs (Individualized Education Plans) or needed 

any other academic accommodations during the time that the curriculum was 

implemented.  In addition, none of the students had previously experienced learning 

through arts integration at the time that this study was implemented. 

Rationale for Mixed Methods Design 

Creswell, Plano Clark, Gutmann, and Hanson (2003) define a mixed methods 

design as consisting of the “collection or analysis of both quantitative and/or 

qualitative data in a single study in which the data are collected concurrently or 

sequentially, are given a priority, and involve the integration of the data at one or more 

stages in the process of research” (p. 212).  Several types of mixed methods designs 
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have been implemented in past research.  In this study, Creswell’s (2013) concurrent 

triangulation model was used as the framework for the research design. 

Using the concurrent triangulation model, qualitative and quantitative data 

sources were collected concurrently, were analyzed separately, and then were utilized 

in combination to find patterns when comparing the data sets (Patton, 2002).  Three 

types of qualitative data sources were collected: (a) journal responses, (b) survey 

responses, and (c) observations from video footage.  Two types of quantitative data 

were collected: (a) scores based on student work samples and (b) student self-ratings 

on a survey.  In determining whether to assign the qualitative and quantitative data 

equal or unequal priority, the researcher broke down the original research question 

into aspects to be assessed by the data sources.  Thus, three facets of “student 

engagement” with learning through arts integration were developed: emotional 

engagement, behavioral engagement, and cognitive engagement.  (See Appendix A for 

the Model of Student Engagement.)  Journal responses and survey responses were 

designed primarily to assess the students’ emotional engagement; video recordings of 

dance performances and journal entries were designed to assess the students’ 

behavioral engagement; and student work samples and journal responses were 

designed to assess the students’ cognitive engagement.  Because each component of 

engagement is equally important, the qualitative and quantitative data sources were 

determined to have equal priority in their analyses.  

Through Creswell’s (2013) concurrent triangulation model, the collection of 

diverse data sources, referred to as data triangulation, served to strengthen the study, 

as the strength of one type of data source could compensate for the potential 

weaknesses of another (Patton, 2002, p. 247).  This approach could thus help increase 
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reliability and validity among the sources and findings.  According to Jick (1979), data 

triangulation “can also capture a more complete, holistic, and contextual portrayal of 

the unit(s) under study” (p. 603).  Through the use of various data sources, different 

aspects of engagement could be assessed in more than one way. 

Rationale for Case Study Analyses 

In addition to using the mixed methods design to assess student engagement 

for the whole class, the qualitative and quantitative data were used for case study 

analyses of three individual students.  In this study, a computerized generator 

randomly selected three individual students as the subjects of case study analyses.  

Case studies are a design of inquiry in which the researcher develops an in-depth 

analysis of specific cases (bounded by time and activity) using a variety of data 

collection procedures to gather information over a sustained period of time (Creswell, 

2013, p. 14).  According to Creswell (2013), researchers identify themes during the 

coding process of the data and interconnect themes across cases (p. 200). 

Case studies are generally strong where statistical methods and formal models 

are weak.  While one limitation of case studies is generalization, George and Bennett 

(2004) identify four main advantages that make the case study design valuable in 

testing hypotheses and in the development of theories (p. 19).  These four advantages 

of case studies include their potential for achieving high conceptual validity, their 

strong procedures for fostering new hypotheses, their value in examining the role of 

causal mechanisms in the context of individual cases, and their capacity for addressing 

causal complexity.  In terms of conceptual validity, where statistical studies run the 

risk of “conceptual stretching” by lumping together dissimilar cases to get a larger 

sample, case studies allow for conceptual refinements with a higher level of validity 
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over a smaller number of cases.  In terms of deriving new hypotheses and identifying 

causal mechanisms in individual cases, in-depth observations and analyses can reveal 

if the hypothesized variables affect a certain outcome or if new variables may affect a 

certain outcome.  Thus, case study analyses provide research with great insight into 

the causal complexity of why certain outcomes occur (George & Bennett, 2004, p. 19). 

Curriculum Development 

The “Math is Music to Our Ears” curriculum was written by the researcher 

based on the Common Core State Standards for second grade math and the National 

Core Arts Standards for music and dance.  It included one introductory mini-lesson 

that presented two types of movement concepts: (a) general and self-space and (b) 

locomotor movements and non-locomotor movements.  It also consisted of six 

integrated lessons: (1) Shape Dance, (2) Lunch Time Dance, (3) Money Rhythms, (4) 

Money Dance, (5) Fraction Notes, and (6) Math is Music to Our Ears. (See Appendix 

B for the learning plans of each lesson.)  The first four integrated lessons were peer 

taught with another ArtsBridge scholar, Elizabeth Sablesak. 

The design of this curriculum followed McTighe and Wiggins’ (2005) 

backwards design model.  This template for curriculum writing consisted of three 

stages.  In Stage 1, standards and learning objectives from math, music, and movement 

were chosen.  Math concepts included (a) time, (b) money, and (c) fractions.  Music 

concepts included (a) rhythm and (b) note values.  Movement concepts included (a) 

general and self-space, (b) loco-motor and non-locomotor movements, and (c) sharp 

and smooth force.  The big idea bridging the concepts taught in these lessons was 

“patterns.”  In Stage 2, performance tasks were developed in alignment with the 

chosen standards in order to assess what the students would learn.  In Stage 3, the six 
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integrated learning plans were created.  The activities in the six integrated learning 

plans were not only developmentally appropriate because they aligned with the second 

grade standards, but they involved group activities that allowed students to learn by 

doing.  Through this discovery-based learning, the students were centered as active 

constructors of knowledge while they were able to physically move around (a 

developmental need) and experience the content in a fun way (O’Donnell et al., 2012, 

p. 84).   

Each lesson plan followed a similar structure.  The students began each lesson 

with a whole group brainstorm of the concepts to be learned that day.  A movement 

warm-up was next, followed by group activities that integrated math, music, and 

movement ideas.  Following this were group performances that were videotaped.  

Each lesson ended with the students reflecting on their learning experiences through 

written journals.  The videotaped group performances, written journals, and student 

work samples from integrated group activities served as formative assessments (tasks 

that help monitor students’ learning during a small span of time) throughout the 

implementation of the curriculum. 

Duration 

The curriculum was taught during a three-week period.  After introducing the 

students to the arts-integrated approach with a mini-lesson about movement concepts, 

the researcher collected consent forms by the last week of November 2013.  The 

researcher went into the classroom one time during this week to teach the first of six 

integrated lessons.  The second week consisted of teaching the next three lessons, and 

the third week consisted of teaching the last two lessons.  Each lesson occurred from 

12:20-1:10pm between November 22, 2013, and December 12, 2013.  “Math is Music 
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to Our Ears” was the first time that the students were exposed to the mathematics 

concepts, since the students were scheduled to receive traditional instruction about 

time, money, and fractions during the months of March, April, and May.  The 

researcher then returned to the class in May of 2014 to implement a post-survey.   

Instruments 

Four instruments were utilized in order to collect qualitative and quantitative 

data about the students’ engagement with learning through the arts integrated 

approach.  Three sources of qualitative data included (1) daily journal responses, (2) 

post-survey free responses, and (3) videotaped student performances.  Two sources of 

quantitative data included: (1) student work samples from one lesson and (2) student 

self-ratings on the post-survey. 

Data Collection Procedures 

During the collection of all data sources, the students were reminded to provide 

their honest opinions and best efforts.  Both qualitative and quantitative data sources 

were collected to answer the following research question: What were the effects of a 

music and movement integrated mathematics curriculum on second grade students’ 

emotional, behavioral, and cognitive engagement with learning?  To assess emotional 

engagement, daily journal responses, survey responses, and survey self-reports were 

collected.  To assess behavioral engagement, videotaped dance performances and 

journal entries were collected.  To assess cognitive engagement, student work 

samples, journal responses, and videotaped dance performances were collected.   
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Emotional Engagement 

The first research question guiding the investigation of student emotional 

engagement during the implementation of the arts-integrated unit was: What were the 

effects of a music and movement integrated mathematics curriculum on emotional 

engagement?  Emotional engagement refers to the extent to which a student’s task 

involvement is characterized by positive emotion, as indicated by enjoyment and 

enthusiasm (O’Donnell et al., 2012, p. 335).  The first indicator for emotional 

engagement, enjoyment, is defined as an affective state of pleasure, and the second 

indicator for emotional engagement, enthusiasm, is defined as intense enjoyment 

(O’Donnell et al., 2012, p. 335).  Two qualitative data sources were used to assess the 

level of emotional engagement in terms of enjoyment and enthusiasm for the whole 

class: (1) selected daily journal responses and (2) survey responses.  One quantitative 

data source, student self-ratings from the post-survey, was also used to assess the level 

of emotional engagement in terms of enthusiasm for the whole class. 

Daily Journal Responses. At the end of each day of instruction, the 

participants reflected on their learning experiences in personal journals.  The students 

were provided with ten minutes each to respond to two prompts, “What did you like or 

not like about today’s lesson?” and “What did you learn today?”  On the sixth and 

final day, the students were posed an additional third question, “What was your 

favorite or least favorite part of this entire experience?”  (See Appendix C.)  These 

prompts were written on the front chalkboard for visual reinforcement.  The length 

and detail of each response was left up to the students, and they were reminded to 

answer honestly. 

Survey Free Responses and Self-Ratings. In addition to daily journal entries, 

a post-survey was implemented five months after the last day of instruction in order to 
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evaluate the students’ enjoyment and enthusiasm about their learning experiences 

during the implementation of the arts-integrated curriculum.  The survey was 

completely anonymous in order to encourage honesty and to protect the identity of the 

students.  The survey included four parts.  Parts 1 and 2 consisted of a quantitative 

component in which the students rated themselves on a five-point scale in terms of 

how much they learned certain concepts (Part 1) and how much they enjoyed learning 

certain concepts (Part 2).  Parts 3 and 4 consisted of a qualitative component in which 

the students were able to freely elaborate on how much they learned certain concepts 

(Part 3) and how much they enjoyed learning certain concepts (Part 4).  Because Parts 

1 and 3 asked the students to rate themselves and elaborate on how well they learned 

certain concepts, it was the intention of the researcher to use only Parts 2 and 4 during 

the analysis of emotional engagement on surveys in terms of enjoyment and 

enthusiasm.  (See Appendix E for the survey and Appendix F for the selected 

questions.) 

Behavioral Engagement 

The second research question guiding the investigation of student behavioral 

engagement during the implementation of the arts-integrated unit was: What were the 

effects of a music and movement integrated mathematics curriculum on behavioral 

engagement?  Behavioral engagement refers to the extent to which a student displays 

high attention, strong effort, and enduring persistence on a learning activity 

(O’Donnell et al., 2012, p. 335).  The first indicator for behavioral engagement, 

attention, is defined as concentration and on-task focus; the second indicator for 

behavioral engagement, effort, is defined as the investment of physical and mental 

energy on a task; and the third indicator for behavioral engagement, persistence, is 
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defined as the investment of effort over time (O’Donnell et al., 2012, p. 335).  Two 

qualitative data sources were used to assess the level of behavioral engagement in 

terms of attention, effort, and persistence for the whole class: (1) videotaped dance 

performances and (2) journal entries. 

Videotaped Dance Performances. A permission form was signed by 15 out 

of the 17 of the students’ parent or legal guardian, which granted permission for the 

students to be videotaped during the lessons.  Of the six integrated lessons, five 

lessons consisted of dance performances that integrated the math, music, and dance 

concepts learned that day.  The students performed these dances in groups.  Given 

instructions for the task, the students were free to collaboratively develop the 

choreography.  During this collaborative process, the researcher circulated around the 

room in order to assist the students in resolving questions or issues.  The two 

participants, who did not consent to the videotaping procedure, were not videotaped.  

Consequently, their group mates for the day were not videotaped as well.  Groups 

varied in size and were predetermined by the researcher in order to optimize 

instructional time and match students who worked well together.  The researcher used 

previous observations as well as guidance from the general classroom teacher in order 

to determine the groups based on behavioral compatibility. 

Journal Entries.  In addition to the videotaped dance performance tasks, the 

daily journal entries were also used to assess the level of student effort on the task.  As 

described above, at the end of the first five lessons, the students responded to two 

prompts and at the end of the sixth lesson, the students responded to three prompts.  

Because the length of these free responses were determined by the students, the daily 
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journal entries served to collect qualitative data on student effort, an indicator for 

behavioral engagement.  (See Appendix C for selected journal questions.) 

Cognitive Engagement 

The third research question guiding the investigation of student cognitive 

engagement during the implementation of the arts-integrated unit was: What were the 

effects of a music and movement integrated mathematics curriculum on cognitive 

engagement?  Cognitive engagement refers to the use of deep cognitive processes 

through which students use mental effort, synthesize concepts, and thus achieve 

greater understanding of ideas (O’Donnell et al., 2012, p. 336).  Thus, the students’ 

ability to synthesize concepts, or create connections among ideas, was used as an 

indicator for deep cognitive processing, and thus, for cognitive engagement 

(Weinstein & Mayer, 1986, p. 315).  Three quantitative data sources were used to 

assess the level of cognitive engagement: (1) student work samples, (2) journal 

responses, and (3) videotaped dance performances.  

Student Work Samples. Of the six integrated lessons, one lesson consisted of 

a culminating task that did not involve dance.  This lesson was entitled Money 

Rhythms and focused on the integration of mathematics and music.  The culminating 

task at the end of this lesson was a paired activity that consisted of creating rhythms 

with coins and music rests.  (See Appendix I for this activity.)  Each student in the 

class had a partner; however, due to the odd number of participants in this class, one 

student chose to work individually instead of in a group of three.  During this task, the 

researcher circulated around the classroom to answer any questions only about the task 

itself (i.e. questions about how a quarter should be drawn or how to draw a quarter rest 

in music), allowing the students independence in how they wanted to respond.  The 
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task was used to assess if the students were able to integrate mathematics and music 

concepts, which would show the students’ level of cognitive processing. 

Journal Responses. The daily journal responses also served to provide 

additional information about which specific topics cognitively engaged the students.  

One question in particular was aimed to collect this information: “What did you learn 

today?”  The students were encouraged to answer freely and honestly.  (See Appendix 

C for selected journal questions.) 

Videotaped Dance Performances.  As described above, the students 

performed five dances that integrate math, music, and dance.  One selected dance, 

“Lunch Time Dance” from Lesson 2, was used to evaluate the students’ knowledge of 

dance and math.  (See Appendix J for this dance performance task and rubric.) 

Case Studies 

Since the post-surveys were anonymous, the data sources used for each of the 

three case studies were: (1) daily journal entries, (2) videotaped dance performances, 

and (3) student work samples.  The students selected for these case studies, one male 

and two females, were selected using a computerized random generator in order to 

prevent researcher bias  

Data Analysis Procedures 

All students were assigned codes in order to ensure confidentiality.  Qualitative 

data were scored based on rubrics in several categories depending on the data source 

(shown in Appendices D, G, and H).  Using the same rubrics, a second rater then 

coded the data, and the scores were analyzed for inter-observer agreement.  
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Quantitative data were scored based upon a binary scoring system in which a response 

was either correct or incorrect. 

Emotional Engagement 

Daily Journal Responses. Selected journal responses were scored based upon 

rubrics related to the categories of Student Enjoyment and Student Enthusiasm.  These 

selected responses could be found in Appendix C and their rubrics in Appendix D.  

The only responses that were utilized for this data set were from students who were 

present in class and had answers to all of the selected journal questions so that the data 

were not skewed.  

After the researcher scored the journal responses, another individual also 

scored them for inter-rater reliability.  The percentage of inter-observer agreement 

(IOA) was calculated by dividing the number of agreements (scores that were the 

same between the two observers) by the total number of scores assigned (agreements 

plus disagreements).  This value was converted into a percentage (Thomas, Nelson, & 

Silverman, 2011, p. 203).  If the IOA was below 80%, the two observers met and 

discussed 10 of their disagreements chosen at random until they agreed upon 8 of 

those scores.  The researcher then modified the rubrics based on this discussion to 

clarify the description for each score.  Once the IOA was 80% the qualitative results 

were considered trustworthy. 

The IOA was utilized to determine the trustworthiness of the scores given on 

the rubrics of the journal responses.  Because the instructor and the researcher were 

the same person, a second observer scored the qualitative data based on the rubrics, 

and then the IOA was calculated to determine whether or not the data were reliable. 
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Survey Responses. Selected survey responses were scored based upon rubrics 

related to the categories of Student Enjoyment and Student Enthusiasm.  These 

selected responses could be found in Appendix F and their rubrics in Appendix G.  

The only free responses that were utilized for this data set were from students who had 

answered to all of the selected survey questions so that the data were not skewed. 

Another individual scored the survey responses with the same rubrics, and an 

IOA percentage was calculated for the survey responses using the same procedures 

outlined above for the journal responses.  If the IOA was below 80%, the two 

observers met and discussed 10 of their disagreements chosen at random until they 

agreed upon 8 of those scores.  The researcher then modified the rubrics based on this 

discussion to clarify the description for each score.  Once the IOA was 80% the 

qualitative results were considered trustworthy. 

Student Self-Ratings on Survey.   Along with the students’ free responses on 

the journals and surveys, student self-ratings on the post-survey were also analyzed in 

order to further assess the students’ emotional engagement.  (See Appendix F for these 

selected questions.)  On the same survey implemented through the methods discussed 

above, the students rated their enthusiasm on a five-point scale in how much they 

enjoyed learning (a) math, (b) music, (c) movement, and (d) math through music and 

math through movement.  The only responses used for this data set were from students 

who were present and answered all four questions in this section of the survey.  The 

number of responses for each level of enthusiasm on the five-point scale was totaled.  

A score of 5 out of 5 indicated high enthusiasm, a score of 4 out of 5 indicated fairly 

high enthusiasm, a score of 3 out of 5 indicated neutral enthusiasm, a score of 2 out of 

5 indicated fairly low enthusiasm, and a score of 1 out of indicated low enthusiasm. 
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Behavioral Engagement 

Videotaped Dance Performances. The videotaped dance performances from 

five integrated lessons (Shape Dance, Lunch Time Dance, Money Dance, Fraction 

Notes, and Math is Music to Our Ears) were scored based upon rubrics related to the 

categories of Student Attention, Student Effort, and Student Persistence.  Though the 

students performed in groups, they were scored individually in these three categories.  

The rubrics for student attention, effort, and persistence can be found in Appendix H. 

A second observer scored the videotaped student performances, and an inter-

observer agreement was calculated.  This value was converted into a percentage.  If 

the IOA was below 80%, the two observers met and discussed 10 of their 

disagreements chosen at random until they agreed upon 8 of those scores.  The 

researcher then modified the rubrics based on this discussion to clarify the description 

for each score.  Once the IOA was 80% the qualitative results were considered 

trustworthy (Thomas, Nelson, & Silverman, 2011, p. 203). 

Journal Entries.  Journal entries were scored based upon a rubric in terms of 

Student Effort.  The selected journal questions could be found in Appendix C and the 

rubric for Student Effort in Appendix D.  The only entries that were utilized for this 

data set were from students who were present in class, regardless of whether or not the 

student responded to all journal questions. 

Cognitive Engagement 

Student Work Samples.  Student work samples from the Money Rhythms 

lesson were used as quantitative data.  These samples were utilized to provide 

information about the depth of cognitive processing that the students used.  The only 

work samples that were used for this data set were from students who were present for 
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the activity.  See Appendix I for the Money Rhythms Formative Assessment.  The 

activity consisted of five items.  Each work sample was scored using a binary system 

in which either the response was correct or incorrect.  If the student left an answer 

blank, it was marked as wrong.  Total scores per student were then calculated out of 5 

based upon the total number correct.  A score of 5 out of 5 indicated deep cognitive 

processing, a score of 4 out of 5 indicated fairly deep cognitive processing, a score of 

3 out of 5 indicated adequately deep cognitive processing, a score of 2 out of 5 

indicated fairly shallow cognitive processing, and a score of 0 or 1 out of 5 indicated 

shallow cognitive processing. 

In order to test the internal consistency reliability of the formative assessment, 

the researcher conducted a Cronbach’s (1951) alpha analysis of the assessment items 

utilizing the scores of all the students.  According to Nunnally & Bernstein (1994), an 

alpha index of 0.70 or higher indicates modest reliability (p. 265). 

Journal Responses.  The daily journal entries were categorized based upon 

word or phrase indicators within each response to the question: “What did you learn 

today?”  The four main categories included Math, Art (Music or Dance), Integration 

(Math or Art), and Unrelated. 

Videotaped Dance Performances.  One selected dance, “Lunch Time Dance” 

from Lesson 2, was used to evaluate the students’ knowledge of dance and math.  The 

criteria for dance knowledge included if the student (a) demonstrated a clear 

beginning, middle, and end; (b) utilized self-space in movements; and (c) formed 

beginning and ending shapes that were strong and still.  The criteria for math 

knowledge that was demonstrated through dance included if the student appropriately 

represented time.  (See Appendix J for this dance performance task and rubric.) 
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Case Studies 

Using the scores resulting from the analysis procedures outlined above, three 

case studies were conducted.  The students selected for these case studies, one male 

and two females, were chosen using a computerized random generator in order to 

prevent researcher bias.  Data from these individuals were analyzed for any unique 

patterns in terms of emotional, behavioral, and cognitive engagement. 

Conclusion 

To summarize, the data collected from this study on the effect of a music and 

movement integrated mathematics curriculum on second grade students’ engagement 

with learning were both qualitative and quantitative.  Qualitative data consisted of 

journal responses, survey responses, and video footage.  Quantitative data consisted of 

student work samples, student self-ratings on the post survey, topics for journal 

responses, and dance performance tasks.  Multiple analyses were conducted in order to 

observe consistencies and inconsistencies among different types of sources in terms of 

emotional, behavioral, and cognitive engagement for the whole class.  In addition, 

three case studies were conducted of three individual students in order to deepen the 

analysis of emotional, behavioral, and cognitive engagement.  The methodology for 

the collection and analysis of these data sources were described above, and the results 

of the analyses will be discussed in the next chapter. 
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Chapter 4 

RESULTS 

Introduction 

Student engagement is a meta-construct that includes three dimensions: 

emotional, behavioral, and cognitive engagement (Fredricks et al., 2004).  The 

purpose of this research study that used a curriculum entitled “Math is Music to Our 

Ears” was to show the effect, if any, that instruction of mathematics through a music 

and movement integrated curriculum has on second graders’ engagement with 

learning.  Results from qualitative and quantitative data analyses are broken down into 

the three main categories of emotional engagement, behavioral engagement, and 

cognitive engagement. 

The main research question that guided the study of student experiences 

through integrated learning was: What were the effects of a music and movement 

integrated mathematics curriculum on second grade students’ emotional, behavioral, 

and cognitive engagement with learning?  To investigate this question, three focus 

questions were addressed, each pertaining to a facet of engagement: 

(1) What were the effects of a music and movement integrated mathematics 

curriculum on emotional engagement, as indicated by enjoyment and enthusiasm? 

(2) What were the effects of a music and movement integrated mathematics 

curriculum on behavioral engagement, as indicated by attention, effort, and 

persistence? 
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(3) What were the effects of a music and movement integrated mathematics 

curriculum on cognitive engagement, as indicated by deep cognitive processing?   

The first research question guiding the investigation of student engagement 

during the implementation of the arts-integrated unit was related to emotional 

engagement.  Emotional engagement refers to the extent to which a student’s task 

involvement is characterized by positive emotion, as indicated by enjoyment and 

enthusiasm (O’Donnell et al., 2012, p. 335).  The first indicator for emotional 

engagement, enjoyment, is defined as an affective state of pleasure, and the second 

indicator for emotional engagement, enthusiasm, is defined as intense enjoyment 

(O’Donnell et al., 2012, p. 335).   

The second research question guiding the investigation of student engagement 

during the implementation of the arts-integrated unit was related to behavioral 

engagement.  Behavioral engagement refers to the extent to which a student displays 

high attention, strong effort, and enduring persistence on a learning activity 

(O’Donnell et al., 2012, p. 335).  The first indicator for behavioral engagement, 

attention, is defined as concentration and on-task focus; the second indicator for 

behavioral engagement, effort, is defined as the investment of physical and mental 

energy on a task; and the third indicator for behavioral engagement, persistence, is 

defined as the investment of effort over time (O’Donnell et al., 2012, p. 335). 

The third research question guiding the investigation of student engagement 

during the implementation of the arts-integrated unit was related to cognitive 

engagement.  Cognitive engagement refers to the use of deep cognitive processes 

through which students use mental effort, synthesize concepts, and thus achieve 

greater understanding of ideas (O’Donnell et al., 2012, p. 336).  Thus, the students’ 
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ability to synthesize concepts, or create connections among ideas, was used as an 

indicator for deep cognitive processing, and thus, for cognitive engagement 

(Weinstein & Mayer, 1986, p. 315).  Two quantitative data sources were used to 

assess the level of cognitive engagement: (1) student work samples from one lesson 

and (2) journal responses. 

The results from the collection of qualitative and quantitative data are 

presented in this chapter.  These results are broken down into the three main categories 

of emotional engagement, behavioral engagement, and cognitive engagement.  The 

results for the data collection related to emotional engagement are presented in terms 

of rubric scores from selected journal and survey responses as well as student self-

ratings on the survey.  The results for the data collection related to behavioral 

engagement are presented in terms of rubric scores from video footage of student 

performances and from journal entries.  The results from the data collection related to 

cognitive engagement are presented in terms of overall scores from an individual 

lesson assessment as well as from selected journal responses.  In addition to the results 

presented in terms of emotional, behavioral, and cognitive engagement for the whole 

class, the results from case study analyses of three individual students are also 

described.  Finally, limitations that affected the results of this study are also discussed 

at the end of the chapter. 

Emotional Engagement 

The first research question guiding the investigation of student emotional 

engagement during the implementation of the arts-integrated unit was: What were the 

effects of a music and movement integrated mathematics curriculum on student 

enjoyment and enthusiasm?  The results for the data collection related to emotional 
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engagement are presented in terms of rubric scores from selected journal and survey 

responses as well as student self-ratings on the survey. 

Selected Journal Responses 

The selected journal responses were broken down into two categories: Student 

Enjoyment and Student Enthusiasm.  The selected questions related to these categories 

can be found in Appendix C.  Each student’s response was scored based on a rubric 

for each category.  Descriptors for each rubric score can be found in Appendix D.  The 

selected journal questions were the same across both categories.  The data set consists 

of 9 students who answered all six selected questions, thus consisting of 54 total 

responses. 

For the “Student Enjoyment” category, 48 out of 54 of the responses (88.9%) 

received a score of 3, 4 out of 54 of the responses (7.4%) received a score of 2, 2 out 

of 54 of the responses (3.7%) received a score of 1, and no students received a score of 

a 0.  The following table shows a breakdown of these overall scores in the category of 

“Student Enjoyment.” 

Table 1 Overall Student Enjoyment in Daily Journals 

Score Number of 
Responses 

Approx. Percentage of 
Responses 

3 48 88.9% 
2 4 7.4% 
1 2 3.7% 
0 0 0% 

Note: N = 54 responses 
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For this category, a sample student answer that received a score of 3 was “I liked when 

we made people clocks” (Student 1, Journal, 12/4/13).  An answer that received a 

score of 2 was “I liked money.  I dont like rythm” (Student 12, Journal, 12/5/13).  An 

answer that received a score of 1 was “I didn’t like the dance” (Student 14, Journal, 

12/11/13).  An answer that would have received a score of a 0 would have been a 

blank response or an answer unrelated to enjoyment.  

For the “Student Enthusiasm” category, 8 out of 54 of the responses (14.8%) 

received a score of 3, 40 out of 54 of the responses (74.1%) received a score of 2.5, 4 

out of 54 of the responses (7.4%) received a score of 2, 2 out of 54 (3.7%) of the 

responses received a score of a 1.5, and no students received a score of a 1 or 0.  The 

following table shows a breakdown of these overall scores in the category of “Student 

Enthusiasm.” 

Table 2 Overall Student Enthusiasm in Daily Journals 

Score Number of 
Responses 

Approx. Percentage of 
Responses 

3 8 14.8% 
2.5 40 74.1% 
2 4 7.4% 

1.5 2 3.7% 
1 0 0% 
0 0 0% 

Note: N = 54 responses 
 

For this category, a sample student answer that received a score of 3 was “My 

favorite part in math was showing time and how the day works.  Math class is a very 

fun time.  That is my favorite part of math” (Student 9, Journal, 12/4/13). An answer 

that received a score of a 2.5 was “I liked fractions” (Student 12, Journal, 12/11/13).  
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An answer that received a score of 2 was “I liked the dance that we did with the 

money.  I did not like the clock with our bodys” (Student 12, Journal, 12/12/13).  An 

answer that received a score of a 1.5 was “I didn’t like the dans” (Student 11, Journal, 

12/4/13).  An answer that would have received a score of a 1 would have indicated 

extreme displeasure (“I hated learning about…”) and an answer that would have 

received a score of a 0 would have been a blank response or an answer unrelated to 

enthusiasm.  

The percentage of inter-observer agreement on the rubric scores for journal 

questions was 93.5%.  This means that after another observer scored the students’ 

performances based on the same rubrics, 93.5% of the responses were given exactly 

the same score (Thomas et al., 2011, p. 203), making these results trustworthy. 

Patterns found in this data that relate to students’ enjoyment and enthusiasm 

with learning during the implementation of the arts-integrated curriculum are that 

96.3% of the total responses received scores of a 2 or higher, with 88.9% of the 

responses receiving a score above a 2 in both categories.  Another pattern is that for 

student enthusiasm, no students scored a 1, which would indicate extreme displeasure.   

Selected Survey Responses 

The selected survey responses were broken down into two categories: Student 

Enjoyment and Student Enthusiasm.  The selected questions related to these categories 

can be found in Appendix F.  Each student’s response was scored based on a rubric for 

each category.  Descriptors for each rubric score can be found in Appendix G.  The 

data set consists of 10 students who answered all eight free-response survey questions.   

For the “Student Enjoyment” category, 59 out of 80 of the responses (73.8%) 

received a score of 3, 20 out of 80 of the responses (25.0%) received a score of 2, 1 
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out of 80 (1.1%) of the responses received a score of a 1, and no responses received a 

score of a 0.  The following table shows a breakdown of these overall scores in the 

category of “Student Enjoyment.” 

Table 3 Overall Student Enjoyment in Post-Surveys 

Score Number of 
Responses 

Approx. Percentage of 
Responses 

3 59 73.8% 
2 20 25.0% 
1 1 1.1% 
0 0 0% 

Note: N = 80 responses 
 

For this category, a sample student answer that received a score of 3 was “I can add 

that I learned a lot because I like how we learned” (Survey 2, Question 13, 5/29/14).  

An answer that received a score of a 2 was “It was easy to learn” (Survey 17, Question 

14, 5/29/14).  The answer that received a score of a 1 was “I didn’t like math in these 

lessons because it was too easy for me” (Survey 4, Question 17, 5/29/14).  An answer 

that would have received a score of a 0 would have been one that was blank or was 

unrelated to student enjoyment. 

For the “Student Enthusiasm” category, 25 out of 80 of the responses (31.1%) 

received a score of 3, 36 out of 80 of the responses (45.0%) received a score of 2.5, 18 

out of 80 of the responses (22.5%) received a 2, 1 out of 80 of the responses (1.1%) 

received a score of a 1.5, and no students received a score of a 1 or 0.  The following 

table shows a breakdown of these overall scores in the category of “Student 

Enthusiasm.” 
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Table 4 Overall Student Enthusiasm in Post-Surveys 

Score Number of Responses Approx. Percentage of 
Responses 

3 25 31.1% 
2.5 36 45.0% 
2 18 22.5% 

1.5 1 1.1% 
1 0 0% 
0 0 0% 

Note: N = 80 responses 
 

For this category, a sample student answer that received a score of 3 was “I liked to 

learn the math because I thought that it was more fun than just doing our regular pages 

in our math book” (Survey 1, Question 17, 5/28/14).  An answer that received a score 

of 2.5 was “I did like learning music because I didn’t know much about music at all” 

(Survey 4, Question 18, 5/29/14).  An answer that received a score of 2 was “I can add 

that I learned it very well” (Survey 8, Question 15, 5/29/14).  The only response that 

received a score of 1.5 was “I didn’t like math in these lessons because it was too easy 

for me” (Survey 4, Question 17, 5/29/14).  An answer that would have received a 

score of 1 would have indicated extreme displeasure (“I hated learning about…”) and 

an answer that would have received a score of 0 would have been a blank response or 

an answer unrelated to enthusiasm. 

In addition, Items 13-16 were intended for the students to write about what 

they learned related to math, music, movement, and the entire learning experience, but 

22 out of the 40 total responses in this section (55.0%) received a score of 3 and 18 out 

of 40 responses (45.0%) received a score of 2, with no responses receiving a score of 1 

or 0 in the category of student enjoyment.  For student enthusiasm on items 13-16, 12 

out of 40 responses (30.0%) received a score of 3, 12 out of 40 responses (30.0%) 
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received a score of 2.5, 16 out of 40 responses (40.0%) received a score of 2, and no 

responses received a score of 1 or 0.   

The percentage of inter-observer agreement on the rubric scores for survey 

questions was 90.0%.  This means that after another observer scored the students’ 

performances based on the same rubrics, 90.0% of the scores given were exactly the 

same (Thomas et al., 2011, p. 203), making these results reliable. 

Patterns found in the survey data related to students’ enjoyment and 

enthusiasm with learning are that over 98.0% of the responses (98.8% for student 

enjoyment and 98.6% for student enthusiasm) received a score of a 2 or higher, with at 

least 70% of the responses (73.8% for enjoyment and 76.1% for enthusiasm) being 

above a 2.  For items 13-16, which were not originally intended to indicate student 

enjoyment and enthusiasm, 55.0% of the responses scored a 3 in enjoyment, and 

60.0% of the responses scored a 2.5 or 3 in student enthusiasm. 

Self-Ratings from Post-Surveys 

In addition to the results of the selected journal and survey responses, student 

self-ratings from the survey served as additional evidence of student enjoyment and 

enthusiasm.  In questions 9 through 12 (see Appendix E), the students were asked to 

rate themselves in terms of how intense their enjoyment was with learning math, 

music, movement, and through arts integration.  The data set consisted of 17 students, 

as they all responded to each question in this section of the survey.  A total of 68 

responses was documented in terms of a five-point scale.  A score of 5 indicated that 

the students “liked [it] a lot”; a score of 4 indicated that the student “liked [it]”; a score 

of 3, indicated that the students felt indifferently; a score of 2 indicated that the 

students “did not like [it]”; and a score of 1 indicated that the students “did not like [it] 
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at all.”  51 out of 68 responses (75.0%) were scored as a 5, 11 out of 68 responses 

(16.2%) were scored as a 4, 6 out of 68 responses (8.8%) were scored as a 3, and none 

of the responses were scored as a 2 or 1.  The results from these student self-ratings 

are represented in the chart below.  

 

 

 
 

Figure 1 Overall Student Enthusiasm from Survey Self-Ratings 

One pattern found in analyzing data from the student self-ratings was that 62 

out of 68 of the responses (91.2%) received a score of a 4 or 5, indicating a general 

state of pleasure, or student enjoyment.  This meant that 6 out of 68 of the responses 

(8.8%) did not receive a score of a 4 or 5, but none of the responses received a score of 

a 1 or 2, which would have indicated a general state of displeasure. 
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Behavioral Engagement 

The second research question guiding the investigation of student behavioral 

engagement during the implementation of the arts-integrated unit was: What were the 

effects of a music and movement integrated mathematics curriculum on student 

attention, effort, and persistence?  The results for the data collection related to 

behavioral engagement are presented in terms of rubric scores from video footage of 

student performances and from journal entries.  

Student Performances 

The video footage data consists of five performances, with two performances 

consisting of 13 total students on videotape, two performances consisting of 11 total 

students on videotape, and 1 performance consisting of 10 total students on videotape.  

Although the students performed in groups, each student was scored separately on 

three rubrics: one for attention, one for effort, and one for persistence.  (See Appendix 

H for Rubrics.)   The following table represents overall score averages in the 

categories of “Student Attention,” “Student Effort,” and “Student Persistence” for all 

five performances.  
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Table 5 Overall Student Performance Scores 

 Average 
(%) 

Shape 
Dance 

(%) 

Lunch 
Time 
Dance 

(%) 

Money 
Dance 

(%) 

Fraction 
Dance 

(%) 

Going to 
the Store 

Dance 
(%) 

Attention  
3 94.8 100.0 92.3 100.0 81.8 100.0 
2 3.6 0.0 0.0 0.0 18.2 0.0 
1 1.5 0.0 7.7 0.0 0.0 0.0 
0 0.0 0.0 0.0 0.0 0.0 0.0 

Effort  
3 55.9 80.0 30.7 76.9 45.5 46.2 
2 36.2 20.0 61.5 23.1 45.5 30.8 
1 8.0 0.0 7.7 0.0 9.1 23.1 
0 0.0 0.0 0.0 0.0 0.0 0.0 

Persistence  
3 78.5 80.0 84.6 100.0 81.8 46.2 
2 13.8 20.0 7.7 0.0 18.2 23.1 
1 7.7 0.0 7.7 0.0 0.0 30.8 
0 0.0 0.0 0.0 0.0 0.0 0.0 

Note: N = 10 total students for Shape Dance; N = 13 total students for Lunch Time 
Dance, Money Dance, & Going to the Store Dance; and N = 11 total students for 
Fraction Dance 
 

In the category of “Student Attention,” 94.8% of the students received a score 

of 3; 3.6% of the students received a score of 2; and 1.5% of the students received a 

score of 1.  In the category of “Student Effort,” 55.9% of the students received a score 

of 3; 36.2% of the students received a score of 2; and 8.0% of the students received a 

score of 1.  In the category of “Student Persistence,” 78.5% of the students received a 

score of 3; 13.8% of the students received a score of 2; and 7.7% received a score of 1. 

Students first participated in the “Shape Dance Lesson,” during which they 

created and performed a “Shape Dance.”  For this performance, the students worked in 

small groups of four or five to first decide on six shapes together.  Forming these 

shapes with their bodies, the students were to hold them for four beats while music 
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played, switching every four beats as directed by the instructor.  A total of 10 students 

were videotaped for this performance, and the following chart represents the average 

scores in the three categories of “Student Attention,” “Student Effort,” and “Student 

Persistence.” 

 

 

 

 

Figure 2 Overall Shape Dance Scores 

As shown in Table 5 and in Figure 2, for this performance 10 out of 10 

students (100.0%) received a score of 3 for attention, indicating that these students 

were on-task or focused for the entire performance.  In the category of “Student 

Effort,” 8 out of 10 students (80.0%) received a score of 3, indicating that these 

students totally exerted physical energy, as characterized by strong movements and an 

apparent desire to succeed (regardless of whether or not he or she followed directions); 
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and 2 out of 10 students (20.0%) received a score of 2, indicating these students 

exerted some physical energy, as characterized by fairly strong movements and a 

somewhat apparent desire to succeed (regardless of whether or not he or she followed 

directions).  In the category of “Student Persistence,” 8 out of 10 students (80.0%) 

received a score of 3, indicating that these students demonstrated consistent effort 

throughout the dance; and 2 out of 10 students (20.0%) received a score of 2, 

indicating these students demonstrated inconsistent effort throughout the dance). 

The second performance that the students participated in was in the “Lunch 

Time Dance Lesson,” during which they created and performed a “Lunch Time 

Dance.”  For this performance, the students worked in small groups of four or five to 

create movements in self-space of what they liked to do in the one-hour period of 

lunch and recess.  The students were to start with a shape that represented the time that 

lunch started, switch movements every fifteen minutes as indicated by the instructor, 

and finally end in the shape representing the time that lunch ended.  A total of 13 

students was videotaped for this performance.  Figure 3 represents the average scores 

in the three categories of “Student Attention,” “Student Effort,” and “Student 

Persistence.” 
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Figure 3 Overall Lunch Time Dance Scores 

As shown in Table 5 and in Figure 3, for this performance 12 out of 13 

students (92.3%) received a score of 3 for attention, indicating that these students were 

on-task or focused for the entire performance; and 1 out of 13 students (7.7 %) 

received a score of 1 for attention, indicating that this student was mostly off-task, as 

characterized by movement and/or focus for less than half of the performance.  In the 

category of “Student Effort,” 4 out of 13 students (30.7%) received a score of 3, 

indicating that these students totally exerted physical energy, as characterized by 

strong movements and an apparent desire to succeed (regardless of whether or not he 

or she followed directions); and 8 out of 13 students (61.5%) received a score of 2, 

indicating these students exerted some physical energy, as characterized by fairly 

strong movements and a somewhat apparent desire to succeed (regardless of whether 

or not he or she followed directions).  One out of 13 (7.7%) students received a score 
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of 1, indicating that this student exerted little physical energy, as characterized by 

weak movements and an apparent careless attitude (regardless of whether or not he or 

she followed directions).  In the category of “Student Persistence,” 11 out of 13 

students (84.6%) received a score of 3, indicating that these students demonstrated 

consistent effort throughout the dance; 1 out of 13 students (7.7%) received a score of 

2, indicating that this student demonstrated inconsistent effort throughout the dance); 

and 1 out of 13 students (7.7%) received a score of 1, indicating that this student 

danced some of the time with inconsistent effort. 

In the third student performance, the “Money Dance Lesson,” students created 

and performed a “Money Dance.”  For this performance, the students worked in pairs 

to dance representations of a combination of coins.  A given movement represented 

each coin: a skip represented a quarter, a jump represented a dime, a hop represented a 

nickel, and a spin represented a penny.  A total of 13 students were videotaped for this 

performance, and the following chart represents the average scores in the three 

categories of “Student Attention,” “Student Effort,” and “Student Persistence.” 
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Figure 4 Overall Money Dance Scores 

As shown in Table 5 and in Figure 4, for this performance 13 out of 13 

students (100.0%) received a score of 3 for attention, indicating that these students 

were on-task or focused for the entire performance.  In the category of “Student 

Effort,” 10 out of 13 students (76.9%) received a score of 3, indicating that these 

students totally exerted physical energy, as characterized by strong movements and an 

apparent desire to succeed (regardless of whether or not he or she followed directions); 

and 3 out of 13 students (23.1%) received a score of 2, indicating these students 

exerted some physical energy, as characterized by fairly strong movements and a 

somewhat apparent desire to succeed (regardless of whether or not he or she followed 

directions).  In the category of “Student Persistence,” 13 out of 13 students (100.0%) 

received a score of 3, indicating that these students demonstrated consistent effort 

throughout the dance. 

13	  

0	   0	   0	  

10	  

3	  

0	   0	  

13	  

0	   0	   0	  

3	   2	   1	   0	  

Number	  of	  
Students	  
(out	  of	  13)	  

Score	  (out	  of	  3)	  

Overall	  Money	  Dance	  Scores	  

A(en+on	   Effort	   Persistence	  



 53 

The fourth student performance was in the “Fraction Notes Lesson,” during 

which they created and performed a “Fraction Dance.”  For this performance, the 

students worked in pairs to first create their own rhythms on worksheets using the 

music note symbols for whole notes, half notes, and quarter notes and what they 

learned about fractions.  After they practiced speaking their rhythms, they were to 

create Fraction Dances using arm movements from the movement warm up that 

represented each note value. To represent a whole note, the students were to move 

their arms at their sides smoothly to connect above head to form a circle during the 

span of four beats.  To represent a half note, the students were to move their arms at 

their sides smoothly to stretch out wide during the span of two beats. Half note = du-u 

while the arms smoothly stretched out wide. To represent a quarter note, the students 

were to move their arms sharply during the span of one beat.  A total of 11 students 

were videotaped for this performance, and the following chart represents the average 

scores in the three categories of “Student Attention,” “Student Effort,” and “Student 

Persistence.” 
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Figure 5 Overall Fraction Dance Scores 

As shown in Table 5 and in Figure 5, for this performance 9 out of 11 students 

(81.8%) received a score of 3 for attention, indicating that these students were on-task 

or focused for the entire performance; and 2 out of 11 students (18.2 %) received a 

score of 2 for attention, indicating that these students were mostly on-task, as 

characterized by movement and/or focus throughout most of the performance. In the 

category of “Student Effort,” 5 out of 11 students (45.5%) received a score of 3 

indicating that these students totally exerted physical energy, as characterized by 

strong movements and an apparent desire to succeed (regardless of whether or not he 

or she followed directions); and 5 out of 11 students (45.5%) received a score of 2, 

indicating these students exerted some physical energy, as characterized by fairly 

strong movements and a somewhat apparent desire to succeed (regardless of whether 

or not he or she followed directions).  One out of 11 students (9.1%) received a score 
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of 1, indicating that this student exerted little physical energy, as characterized by 

weak movements and an apparent careless attitude (regardless of whether or not he or 

she followed directions).  In the category of “Student Persistence,” 9 out of 11 

students (81.8%) received a score of 3, indicating that these students demonstrated 

consistent effort throughout the dance; and 2 out of 11 students (18.2%) received a 

score of 2, indicating that this student demonstrated inconsistent effort throughout the 

dance). 

The fifth student performance was in the “Math is Music to Our Ears Lesson,” 

during which they created and performed a “Going to the Store Dance,” which 

incorporated concepts and skills from the previous five lessons.  For this performance, 

the students, given items with a certain price, worked in pairs to create a song and 

dance demonstrating the process of exchanging money at a store.  The students were 

to begin in a shape representing the time that the “customer” left to go to the store.  

Then, the “cashier” danced the cost of the item, with each move representing a 

different coin.  The “customer” gave the cashier money by speaking a rhythm 

representing this amount before the cashier returned the change using movements.  

After this exchange, the students were to end in a shape representing the time that the 

“customer” left the store.  A total of 13 students were videotaped for this performance, 

and the following chart represents the average scores in the three categories of 

“Student Attention,” “Student Effort,” and “Student Persistence.” 
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Figure 6 Overall Going to the Dance Scores 

As shown in Table 5 and in Figure 6, for this performance 13 out of 13 

students (100.0%) received a score of 3 for attention, indicating that these students 

were on-task or focused for the entire performance.  In the category of “Student 

Effort,” 6 out of 13 students (46.2%) received a score of 3, indicating that these 

students totally exerted physical energy, as characterized by strong movements and an 

apparent desire to succeed (regardless of whether or not he or she followed directions); 

4 out of 13 students (30.8%) received a score of 2, indicating these students exerted 

some physical energy, as characterized by fairly strong movements and a somewhat 

apparent desire to succeed (regardless of whether or not he or she followed directions); 

and 3 out of 13 (23.1%) students received a score of 1, indicating that this student 

exerted little physical energy, as characterized by weak movements and an apparent 

careless attitude (regardless of whether or not he or she followed directions).  In the 
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category of “Student Persistence,” 6 out of 13 students (46.2%) received a score of 3, 

indicating that these students demonstrated consistent effort throughout the dance; 3 

out of 13 students (23.1%) received a score of 2, indicating that this student 

demonstrated inconsistent effort throughout the dance); and 4 out of 13 students 

(30.8%) received a score of 1, indicating that this student danced some of the time 

with inconsistent effort. 

The original percentage of inter-observer agreement on the rubric scores for 

student performances was 67.9%.  This means that after another observer scored the 

students’ performances based on the same rubrics, 67.9% of the scores given were 

exactly the same (Thomas et al., 2011, p. 203).  Since these results were not 

trustworthy, 28 disagreements were chosen at random and were discussed with the 

outside observer until 26 were agreed upon.  The rubrics were modified to reflect this 

discussion, and the percentage of inter-observer agreement was 80% making the data 

from these rubrics trustworthy. 

Several patterns emerged during the data analysis.  One finding from the video 

footage data reflected the students’ attention, effort, and persistence.  Overall, 98.1% 

of students scored a 2 or 3 in the category of student attention; 92.1% of the students 

scored a 2 or 3 in the category of student effort; and 92.3% of the students scored a 2 

or 3 in the category of student persistence. 

Another pattern emerged in the category of student attention, in that 100% of 

the students scored a 2 or 3 in “Shape Dance”; 92.3% of the students scored a 2 or 3 in 

“Lunch Time Dance”; 100% of the students scored a 2 or 3 in “Money Dance”; 100% 

of the students scored a 2 or 3 in “Fraction Dance”; and 100% of the students scored a 

2 or 3 in “Going to the Store Dance.”   
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An additional pattern emerged in the category of student effort, in that 100% of 

the students scored a 2 or 3 in “Shape Dance”; 92.2% of the students scored a 2 or 3 in 

“Lunch Time Dance”; 100% of the students scored a 2 or 3 in “Money Dance”; 91.0% 

of the students scored a 2 or 3 in “Fraction Dance”; and 77% of the students scored a 2 

or 3 in “Going to the Store Dance.”    

Finally, a pattern emerged in the category of student persistence, in that 100% 

of the students scored a 2 o r 3 in “Shape Dance”; 92.3% of the students scored a 2 or 

3 in “Lunch Time Dance”; 100% of the students scored a 2 or 3 in “Money Dance”; 

100% of the students scored a 2 or 3 in “Fraction Dance”; and 69.3% of the students 

scored a 2 or 3 in “Going to the Store Dance.” 

Overall Student Effort on Journal Entries 

In addition to the results from the student performance data, the daily journal 

entries were again scored in terms of overall student effort on each entry.  After the 

first five arts-integrated lessons, the students were to respond to the same two journal 

prompts: “What did you like or not like about today’s lesson?” and “What did you 

learn today?”  On the sixth and final lesson, an additional third prompt was posed: 

“What was your favorite or least favorite part of this entire experience?”  The data set 

consisted of 17 students, with one entry per lesson, giving a subtotal of 102 entries.  

However, 4 absences occurred and were accounted for, giving a total of 98 entries.  

Each entry was scored in terms of the rubric provided in Appendix D in terms of 

“Student Effort.”  The results from this analysis are represented in the table below. 

Overall, out of 98 entries, 15 entries (15.3%) received a score of 3, indicating 

exceptional effort, which was characterized by entries that answered both questions 

(or all three questions in Lesson 6) with detail.  61 out of 98 entries (62.2%) received a 
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score of 2, indicating good effort, which was characterized by entries that answered 

two questions without detail.  21 out of 98 entries (21.4%) received a score of 1, 

indicating some effort, which was characterized by entries that answered one question.  

Finally, 1 out of 98 entries (1.0%) received a score of a 0, indicating no effort, which 

was characterized by entries that did not answer any questions.  The table below 

represents the scores for each entry in terms of “Student Effort.” 

Table 6 Student Effort on Journal Entries 

Score Number of Entries Percentage of Entries 
3 15 15.3% 
2 61 62.2% 
1 21 21.4% 
0 1 1.0% 

Note: N = 98 entries 
 

An example of an entry that received a score of a 3 on Student Effort was “I 

liked the part when we did the making shapes inside the string also preforming the 

shape paderns.  What I learned is about a Reythem staff” (Student 4, Journal, 

11/22/13).  An example of an entry that received a score of a 2 on Student Effort was 

“I liked when we did the music.  I learned music notes” (Student 1, Journal, 12/5/13).  

An example of an entry that received a score of a 1 on Student Effort was “I like when 

we were doing clocks it was fun” (Student 2, Journal, 12/4/13). Lastly, an entry that 

received a score of a 0 on Student Effort was a completely blank entry (Student 5, 

Journal, 12/11/13).   

The percentage of inter-observer agreement on the rubric scores for student 

effort on journals was 80.4%.  This means that after another observer scored the 
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students’ performances based on the same rubrics, 80.4% of the scores given were 

exactly the same (Thomas et al., 2011, p. 203), making these results reliable.  

One pattern from this data set was that 77.2% of all 98 entries scored a 2 or 3, 

indicating that the overall effort on the journals was either good or exceptional for 

77.2% of the entries.  In addition, 99.0% of the entries scored a 1 or higher, indicating 

that 99.0% of the entries reflected at least some effort. 

Cognitive Engagement 

The third research question guiding the investigation of student cognitive 

engagement during the implementation of the arts-integrated unit was: What were the 

effects of a music and movement integrated mathematics curriculum on the students’ 

depth of cognitive processing?  The results from this data collection are presented in 

terms of overall scores from an individual lesson assessment as well as in terms of the 

academic topics of selected journal responses. 

Student Work Samples 

Student work samples from the Money Rhythms lesson were used as 

quantitative data.  (See Appendix I for the Money Rhythms Formative Assessment.)  

The purpose of the culminating activity in Money Rhythms was to assess the students’ 

ability to synthesize math and music concepts, or make connections among the 

subjects.  Synthesis entails the use of deep cognitive processing, so the students’ 

ability to successfully answer each item provided information about the their depth of 

cognitive processing (O’Donnell et al., 2012, p. 336). 

Through this partner activity, the students were assessed on their ability to 

connect the value of quarters and dollars with the rhythmic values of notes and rests in 
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music.  Each question was scored using a binary system in which the drawn response 

was either right or wrong.  Items 1-4 consisted of combining quarters and quarter rests 

into “Money Rhythms”; Item 5 consisted of representing one Money Rhythm only in 

terms of music symbols.  In Item 1, the students were to make a Money Rhythm 

costing 25 cents; correct answers consisted of one quarter and three quarter rests, in 

any given order.  In Item 2, the students were to make a Money Rhythm costing 50 

cents; correct answers consisted of two quarters and two quarter rests, in any given 

order.  In Item 3, the students were to make a Money Rhythm costing 75 cents; correct 

answers consisted of three quarters and one quarter rest, in any given order.  In Item 4, 

the students were to make a Money Rhythm costing 100 cents or one dollar; correct 

answers consisted of four quarters or a one-dollar bill with no rests.  Finally, in Item 5, 

the students were to choose a Money Rhythm and substitute any quarter with a quarter 

note symbol or any dollar with a whole note symbol in order to create a full rhythm 

with only music symbols. 
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Figure 7 Students 15 & 16, Work Sample, 12/5/13 

Note: “Sh” was accepted as a proper representation of a “rest.” 

 

If an answer was left blank, it was marked as wrong.  Total scores per student 

were calculated out of 5 based upon the total number correct, indicating how well the 

students were able to synthesize the math and music concepts.  Figure 1, shown above, 

is an example of student work that scored a 5 out of 5. 

The data set consisted of 17 students, who were all present for the activity.  

The students worked in pairs, and one student (Student 5) chose to work 

independently instead of with in a group of three.  The following table represents a 

breakdown of the scores for each student in the class. 

 Participants 15 and 16 
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Table 7 Student Work Sample Scores 

Student Score 
(5 points) 

1 4 
2 4 
3 5 
4 5 
5 1 
6 5 
7 5 
8 5 
9 5 
10 5 
11 5 
12 5 
13 5 
14 4 
15 5 
16 5 
17 4 

Mean 4.294 
SD 1.007 

 

Based on these scores, each student was given a level for their depth of 

cognitive processing.  A score of 5 out of 5 indicates a deep level of cognitive 

processing; a score of 4 out of 5 indicates a fairly deep level of cognitive processing; a 

score of 4 out of 5 indicates an adequate level of cognitive processing; a score of 2 out 

of 5 indicates a fairly shallow level of cognitive processing; and a score of a 0 or a 1 

indicates a shallow level of cognitive processing.  Using this scale, 12 out of 17 

students (70.6%) demonstrated a deep level of cognitive processing; 4 out of 5 

students (23.5%) demonstrated a fairly deep level of cognitive processing; 1 out of 17 
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students (5.9%) demonstrated a shallow level of cognitive processing; and no students 

demonstrated an adequate or fairly shallow level of cognitive processing.  The 

following table represents these scores accordingly. 

Table 8 Overall Levels of Cognitive Processing 

Number of 
Correct 

Responses 

Level of 
Cognitive 
Processing 

Number of 
Students 

Approx. 
Percentage 

of Class 
5 Deep 12 70.6% 
4 Fairly Deep 4 23.5% 
3 Adequate 0 0% 
2 Fairly Shallow 0 0% 

0-1 Shallow 1 5.9% 
Note: N = 17 students 

 

In order to test the internal consistency reliability of the formative assessment, 

the researcher conducted a Cronbach’s Alpha analysis of the assessment’s items 

utilizing the scores of all the students.  According to Nunnally & Bernstein (1994), an 

alpha index of 0.70 or higher indicates modest reliability (p. 265).  The analysis 

derived a coefficient of 0.738, which deemed the items to be reliable and consistent 

within the assessment. 

One pattern found in analyzing the data from the student work samples that 

reflects students’ level of cognitive processing was that 94.1% of the students received 

scores of a 4 or 5, indicating deep and fairly deep cognitive processing.  Another 

finding was that for the one student who scored a 1 in the “shallow” range, this was 

the only student who worked independently on the assessment, as was his choice. 
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Academic Topics for Selected Journal Responses 

Along with student work samples, journal responses to the general question, 

“What did you learn today?” were used to evaluate the students’ cognitive 

engagement.  Student responses were arranged into four main categories: Integration, 

Art, Math, and Unrelated.  A total of 9 students consistently answered this question on 

all six days, allowing for 54 total responses to be categorized.  The following table 

shows a breakdown of the responses in the four main categories: 

Table 9 Breakdown of Topics for Journal Responses: What did you learn today? 

 Math Art (Music or 
Dance) 

Integration 
(Math and Art) 

Unrelated 

Number of 
Responses 

28 8 16 2 

Percentage of 
Responses 

51.9% 14.8% 29.6% 3.7% 

Note: N = 54 responses 
 

Responses were classified based on word or phrase indicators within each 

response.  The word or phrase indicators for the four categories – Math, Art (Music or 

Dance), Integration (Math and Art), and Unrelated – are displayed in the Table 10 

below followed by the number of students who said each phrase. 
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Table 10 Coding for Journal Responses: What did you learn today? 

 Math Art (Music 
or Dance) 

Integration (Math and 
Music or Dance) 

Unrelated 

Indicators 
(Words & 
Phrases) 

“time” (4) 
 

“analog 
clock” (1) 

 
“clock” (2) 

 
“counter-
clockwise” 

(1) 
 

“money” 
(7) 

 
“count 

money” (2) 
 

“how to 
count 

money and 
how much 
it costs” 

(1) 
 

“what 
money is 

worth” (1) 
 

“fractions” 
(9) 

 
 
 
 

“self-
space” (1) 

 
“music 

notes” (3) 
 

“beats” (1) 
 

“music” (1) 
 

“how to 
talk in 

music” (1) 
 

“new way 
to act” (1) 

“shapes with 4 people in 
string” (1) 

 
“music to do math” (1) 

 
“make any shapes in 

movements” (1) 
 

“anything can be a shape” (1) 
 

“patterns” (1) 
 

“make patterns out of 
anything” (1) 

 
“be time” (1) 

 
“use money to sing” (1) 

 
“make math out of music” (1) 

 
“sometimes money can be 

music notes” (1) 
 

“different music patterns” (1) 
 

“use money to dance” (1) 
 

“cent dances” (1) 
 

“use fractions to make music” 
(1) 

 
“fractions with our bodies” 

(1) 
 

“use money in music” (1) 

“what 
people 

like” (1) 
 

“how to 
fold 

paper” 
(1) 
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Out of 54 total responses, 28 responses (51.9%) were claims that the students 

learned mathematics that day.  An example of a response in the Math Category was “I 

learn time today” (Student 7, Journal, 12/4/13).  8 out of 54 responses (14.8%) were 

claims that the students learned an art concept – music or movement – that day.  An 

example of a response in the Art (Music or Dance) Category was “One thing I learned 

was how to talk in music” (Student 9, Journal, 12/12/13).  16 out of 54 responses 

(29.6%) were claims that the students learned math and art concepts at the same time, 

indicating an integration of the two subjects.  An example of a response in the 

Integration Category was “I learned that we can use fractions to make music” (Student 

3, Journal, 12/11/13).  Finally, 2 out of 54 responses (3.7%) were claims that the 

students learned something unrelated to mathematics, music, or dance.  A response in 

the Unrelated Category was “I learnd how to fold paper” (Student 17, Journal, 

11/22/13). 

One pattern from this data is that 52 out of 54 responses (96.3%) reflected 

student claims that they learned something related to mathematics, music, and 

movement.  Another pattern from this data includes that, while the question was 

vague, about 30% of the responses reflected deep cognitive processing, as indicated by 

the Integration Category.  

Dance and Math Knowledge from Videotaped Performances 

In addition to the student work samples and journal responses, the students’ 

dance performance in the lesson “Lunch Time Dance” was used to evaluate the 

students’ level of cognitive engagement.  For this performance, the students worked in 

small groups of four or five to create movements in self-space of what they liked to do 

in the one-hour period of lunch and recess.  The students were to start with a shape 
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that represented the time that lunch started, switch movements every fifteen minutes as 

indicated by the instructor, and finally end in the shape representing the time that 

lunch ended. 

Thirteen students were videotaped for this performance and were scored in 

terms of dance knowledge and mathematics knowledge.  The criteria for dance 

knowledge included if the student (a) demonstrated a clear beginning, middle, and 

end; (b) utilized self-space in movements; and (c) formed beginning and ending 

shapes that were strong and still.  The criteria for math knowledge that was 

demonstrated through dance included if the student appropriately represented time.  

Each student was rated on a scale of 0 to 3, 0 meaning never, 1 meaning rarely, 2 

meaning mostly, and 3 meaning always in each criteria for dance and math 

knowledge.  (See Appendix J for the Lunch Time Dance Rubric.)  The following table 

represents the students’ scores in these categories. 

Table 11 Whole Class Dance and Math Knowledge from Dance Performances 

Score Dance Criteria Math Criteria 
 Clear 

Beginning, 
Middle, and 

End 

Utilized Self-
Space in 

Movements 

Beginning 
and End 

Shapes are 
Strong and 

Still 

Appropriately 
Represented 

Time 

3 69.2% 73.1% 57.7% 46.2% 
2 30.8% 19.2% 26.9% 3.8% 
1 0% 7.7% 7.7% 3.8% 
0 0% 0.0% 7.7% 46.2% 

Note: N = 13 students who were videotaped performing Lunch Time Dance 
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In terms of having a clear beginning, middle, and end in their dances, 9 out of 

69.2% of the students scored a 3; 30.8% of the students scored a 2; and no students 

scored a 1 or a 0.  In terms of utilizing self-space in their movements, 73.1% of the 

students scored a 3; 19.2% of the students scored a 2; 7.7% of the students scored a 1; 

and no students scored a 0.  In terms of having strong and still beginning and end 

shapes, 57.7% of the students scored a 3, 26.9% of the students scored a 2; 7.7% of the 

students scored a 1; 7.7% of the students scored a 0.  Finally, in the criteria for 

demonstrating mathematics knowledge through dance in terms of appropriately 

representing time, 46.2% of the students scored a 3; 3.8% of the students scored a 2; 

3.8% of the students scored a 1; and 46.2% of the students scored a 0. 

The original percentage of inter-observer agreement on the rubric scores for 

student performances was 64.1%.  This means that after another observer scored the 

students’ performances based on the same rubrics, 64.1% of the scores given were 

exactly the same (Thomas et al., 2011, p. 203).  Since these results were not 

trustworthy, 25 disagreements were chosen at random and were discussed with the 

outside observer until 20 were agreed upon.  The rubrics were modified to reflect this 

discussion, and the percentage of inter-observer agreement was 81.9% making the data 

from these rubrics trustworthy.  

One pattern shown in this data set includes that 100% of the students 

demonstrated a clear beginning, middle, and end in their dances all or most of the time 

(receiving the score of a 3 or a 2).  Another pattern is that 92.3% of the students 

utilized self-space in their movements all or most of the time (receiving a score of a 3 

or a 2).  In addition, 84.6% of the students had strong and still beginning and end 

shapes all or most of the time (receiving a score of a 3 or a 2).  Finally, half of the 
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students demonstrated knowledge of math through dance by appropriately 

representing time with their bodies. 

Case Studies: Students A, B, and C 

In addition to the results presented above in terms of whole class emotional, 

behavioral, and cognitive engagement, three specific cases were analyzed.  The 

students selected for these case studies were chosen using a computerized random 

generator.  One male, Student A, and two females, Students B and C, were selected, 

and samples of their work are presented below.  Results from rubric scores for journal 

free responses are presented in terms of student enjoyment and student enthusiasm, 

which were indicators of emotional engagement.  The journal entries were also scored 

in terms of student effort, indicating behavioral engagement, and were categorized by 

academic topic, indicating the subject for cognitive engagement.  Results from rubric 

scores for the videotaped dance performance tasks are presented in terms of student 

attention, student effort, and student persistence, which were indicators for behavioral 

engagement.  Lastly, results from the student work samples in Lesson 3 are also 

provided in terms of the depth of cognitive processing, which was an indicator for 

cognitive engagement. 

Student A 

Daily Journal Entries.  After each lesson, the students wrote journal entries 

about their experiences learning through arts integration that day.  The two prompts 

guiding these daily journal responses were: “What did you like or not like about 

today’s lesson?” “What did you learn today?” and for Lesson 6 only “What was your 

favorite or least favorite part of this entire experience?”  Student A’s journal responses 
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were analyzed in terms of enjoyment, enthusiasm, effort, and academic topic, as 

represented by the table below.  (See Appendix D for journal rubrics.) 

Table 12 Scores from Daily Journals for Student A 

 Lesson 1 
(11/22/13) 

Lesson 2 
(12/4/13) 

Lesson 3 
(12/5/13) 

Lesson 4 
(12/6/13) 

Lesson 5 
(12/11/13) 

Lesson 6 
(12/12/13) 

Enjoyment 3 1 3 3 3 3 
Enthusiasm 2.5 1.5 2.5 2.5 2.5 2.5 

Effort 2 2 2 2 2 2 
Academic 

Topic 
Integration Math Math Math Math Math 

Note: All scores range from 0 (student does not exhibit engagement indicator) to 3 
(student strongly exhibits engagement indicator). 

 

At the end of the first lesson, Student A wrote, “I liked the dans that we did.  I 

lared you can make pater out of a nay thing” (Student 11, Journal, 11/22/13).  This 

response received a score of a 3 for enjoyment because it indicated a general state of 

pleasure and a 2.5 for enthusiasm because it indicated fairly intense enjoyment.  In 

terms of effort, this response received a score of a 2 because it answered all questions 

but with little detail.  In addition, his response to the question, “What did you learn 

today?” was related to an integration of the math, music, and movement concept of 

patterns. 

At the end of the second lesson, Student A wrote, “I didn’t like the dans.  I 

larnd time” (Student 11, Journal, 12/4/13).  This response received a score of a 1 for 

enjoyment because it indicated a general state of displeasure and a 1.5 for enthusiasm 

because it indicated fairly intense displeasure.  In terms of effort, this response 

received a score of a 2 because it answered all questions but with little detail.  In 
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addition, his response to the question, “What did you learn today?” was related to 

math concept. 

At the conclusion of the third lesson, Student A wrote, “I lined bets.  I liked 

when we saw the mone” (Student 11, Journal, 12/5/13).  This response received a 

score of a 3 for enjoyment because it indicated a general state of pleasure and a 2.5 for 

enthusiasm because it indicated fairly intense enjoyment.  In terms of effort, this 

response received a score of a 2 because it answered all questions but with little detail.  

In addition, his response to the question, “What did you learn today?” was related to 

math concept. 

At the end of the fourth lesson, Student A wrote, “I liked the mune dans 

[money dance].  I lend what mune is wharth” (Student 11, Journal, 12/6/13).  This 

response received a score of a 3 for enjoyment because it indicated a general state of 

pleasure and a 2.5 for enthusiasm because it indicated fairly intense enjoyment.  In 

terms of effort, this response received a score of a 2 because it answered all questions 

but with little detail.  In addition, his response to the question, “What did you learn 

today?” was related to math concept. 

At the end of the fifth lesson, Student A wrote, “I liked the do dans.  I lirned 

frackshins” (Student 11, Journal, 12/11/13).  This response received a score of a 3 for 

enjoyment because it indicated a general state of pleasure and a 2.5 for enthusiasm 

because it indicated fairly intense enjoyment.  In terms of effort, this response received 

a score of a 2 because it answered all questions but with little detail.  In addition, his 

response to the question, “What did you learn today?” was related to math concept. 

Finally, at the end of the sixth lesson, Student A wrote, “I liked the dans.  I 

lined mone. I liked the best is dans” (Student 11, Journal, 12/12/13).  This response 
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received a score of a 3 for enjoyment because it indicated a general state of pleasure 

and a 2.5 for enthusiasm because it indicated fairly intense enjoyment.  In terms of 

effort, this response received a score of a 2 because it answered all questions but with 

little detail.  In addition, his response to the question, “What did you learn today?” was 

related to math concept. 

Videotaped Dance Performances.  In each lesson with a dance performance 

task, Student A was videotaped and observed.  Her performance in each dance was 

scored in terms of three indicators for behavioral engagement: attention, effort, and 

persistence.  The table below represents Student A’s scores for student attention, 

effort, and persistence in these dances.  (See Appendix H for the dance performance 

rubrics.) 

Table 13 Behavioral Engagement of Student A during Dance Performances 

 Lesson 1: 
Shape 
Dance 

Lesson 2: 
Lunch 
Time 
Dance 

Lesson 4: 
Money 
Dance 

Lesson 5: 
Fraction 
Dance 

Lesson 6: 
Going to 
the Store 

Dance 
Attention 3 3 3 2 3 

Effort 2 3 2 2 2 
Persistence 2 3 3 3 3 
Note: All scores range from 0 (student does not exhibit behavioral engagement 
indicator) to 3 (student strongly exhibits behavioral engagement indicator). 

 

Student A was present and videotaped for all lessons.  For his dance 

performance in Lesson 1, he received a 3 for attention (indicating that he was 

completely on task), a 2 for effort (indicating that he exerted some physical energy or 

displayed a somewhat apparent desire to succeed), and a 2 for persistence (indicating 

that he maintained effort for some of the time).  In Lesson 2, he received a 3 in all 
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categories, indicating that he was completely on task (attention), exerted physical 

energy or displayed an apparent desire to succeed (effort), and maintained effort over 

time (persistence).  In Lesson 3, while Student A received a 3 for attention and 

persistence, he received a 2 for effort.  For Lesson 4, he received a 2 for attention and 

effort and a 3 for persistence.  In Lesson 5, he received a 2 for attention and effort and 

a 3 for persistence.  Finally, in Lesson 6, he received a 3 for attention, a 2 for effort, 

and a 3 for persistence.  

Student Work Sample.  In Lesson 3, Student A participated in a culminating 

activity called “Money Rhythms.”  This formative assessment consisted of five items, 

scored as either right or wrong, and was used to assess the student’s ability to 

synthesize math and music concepts, a deep cognitive strategy.  Figure 3, below, 

shows this student’s work on the Money Rhythms activity. 
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Figure 8 Students 11 & 13, Work Sample, 12/5/13 

Note: “Sh” was accepted as a proper representation of a “rest.” 

 

In Item 1, Student A drew two “sh’s” followed by one quarter and one “sh,” 

which correctly represented a Money Rhythm costing 25 cents.  In Item 2, he drew 

one quarter and one “sh” followed by another quarter and another “sh,” which 

correctly represented a Money Rhythm costing 50 cents.  In Item 3, Student A drew 

two quarters followed by one “sh” and one quarter, which correctly represented a 

Money Rhythm costing 75 cents.  In Item 4, he drew a one-dollar bill, which 

accurately represented a Money Rhythm costing 100 cents or one dollar.  Finally, in 

Item 5, he drew a whole note, which accurately represented his Money Rhythm of 100 

Participants 11 and 13 
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cents but in terms of a music symbol.  Thus, Student A received a score of a 5 out of 5, 

indicating his ability to synthesize math and music concepts correctly, which thus 

reflected very deep cognitive processing. 

Patterns.  One pattern found in analyzing Student A’s engagement was that 

out of 6 journal entries, 5 entries (83.3%) received the score of a 3 for enjoyment, 

indicating a general state of pleasure.  Another pattern is that out of 6 journal entries 5 

entries (83.3%) received the score of a 2.5 for enthusiasm, indicating fairly intense 

enjoyment.  In terms of effort on journals, 6 out of 6 journal entries (100%) received 

the score of a 2, indicating good effort.  5 out of 6 journal entries (83.3%) consisted of 

claims that he learned math concepts and 1 out of 6 journal entries (16.7%) consisted 

of a claim that he learned an integration of concepts.  In terms of behavioral 

engagement, another pattern is that Student A received either a score of a 2 or a 3 for 5 

out of 5 (100%) dance performances in all categories of student attention, effort and 

persistence.  In addition, Student A received a 5 out of 5 on his formative assessment, 

indicating very deep cognitive processing.   

Student B 

Daily Journal Entries.  After each lesson, the students wrote journal entries 

about their experiences learning through arts integration that day.  The two prompts 

guiding these daily journal responses were: “What did you like or not like about 

today’s lesson?” “What did you learn today?” and for Lesson 6 only “What was your 

favorite or least favorite part of this entire experience?”  Student B’s journal responses 

were analyzed in terms of enjoyment, enthusiasm, effort, and academic topic, as 

represented by the table below.  (See Appendix D for journal rubrics.) 
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Table 14 Scores from Daily Journals for Student B 

 Lesson 1 
(11/22/13) 

Lesson 2 
(12/4/13) 

Lesson 3 
(12/5/13) 

Lesson 4 
(12/6/13) 

Lesson 5 
(12/11/13) 

Lesson 6 
(12/12/13) 

Enjoyment Abs. 2 3 3 2 3 
Enthusiasm Abs. 2 3 2.5 2 3 

Effort Abs. 1 2 2 3 3 
Academic 

Topic 
Abs. n/a Music Math Math Math 

Note: All scores range from 0 (student does not exhibit engagement indicator) to 3 
(student strongly exhibits engagement indicator).  Abs. indicates that this student was 
absent for Lesson 1. 
 

Student B was absent for the first lesson.  At the end of the second lesson, she 

wrote, “I didn’t like when we went up in front of the class.  Becuse it was inbarising.  I 

loved makeing dance and seeing people’s dances” (Student 6, Journal, 12/4/13).  This 

response received a score of a neutral 2 for enjoyment and enthusiasm because it 

indicated both pleasure and displeasure.  In terms of effort, this response received a 

score of a 1 because it did not answer the question, “What did you learn today?” 

At the end of the third lesson, Student B wrote, “One thing I like was everthing 

but most of all just sitting learning whith you guys so I learned diffrent muisic notes” 

(Student 6, Journal, 12/5/13).  This response received a score of a 3 for enjoyment and 

enthusiasm because it indicated a general state of pleasure (enjoyment) and intense 

enjoyment (enthusiasm).  In terms of effort, this response received a score of a 2 

because it answered all questions but with little detail.  In addition, her response to the 

question, “What did you learn today?” was related to a music concept. 

After the fourth lesson, Student B wrote, “One thing I learned was how to 

count money.  I liked was makeing dances” (Student 6, Journal, 12/5/13).  This 

response received a score of a 3 for enjoyment because it indicated a general state of 

pleasure and a 2.5 for enthusiasm because it indicated fairly intense enjoyment.  In 
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terms of effort, this response received a score of a 2 because it answered all questions 

but with little detail.  In addition, her response to the question, “What did you learn 

today?” was related to a math concept. 

At the conclusion of the fifth lesson, Student B wrote, “I learned fraction’s.  I 

liked makeing songs.  I didn’t like the math fraction’s” (Student 6, Journal, 12/11/13).  

This response received a score of a neutral 2 for enjoyment and enthusiasm because it 

indicated both pleasure and displeasure.  In terms of effort, this response received a 

score of a 3 because it answered all questions and provided detail.  In addition, her 

response to the question, “What did you learn today?” was related to a math concept. 

Finally, at the end of the sixth lesson, Student B wrote, “Dear Miss Amanda, 

First I like to make sure I spelled your name right.  One thing I learned was: more 

about time.  Second I learned you were Just kidding about your last day right.  I liked 

makeing dances.  I do not have anything to right for something I do not like.  My 

favorite part of every thing was hanging with you guys.  PS you are coming Monday 

of next month right please right back by” (Student 6, Journal, 12/12/13).  This 

response received a score of a 3 for enjoyment and enthusiasm because it indicated a 

general state of pleasure (enjoyment) and intense enjoyment (enthusiasm).  In terms of 

effort, this response received a score of a 3 because it answered all questions with 

detail.  In addition, her response to the question, “What did you learn today?” was 

related to a math concept. 

Videotaped Dance Performances.  In each lesson with a dance performance 

task, Student B was videotaped and observed.  Her performance in each dance was 

scored in terms of three indicators for behavioral engagement: attention, effort, and 

persistence.  The table below represents Student B’s scores for student attention, 
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effort, and persistence in these dances.  (See Appendix H for the dance performance 

rubrics.) 

Table 15 Behavioral Engagement of Student B during Dance Performances 

 Lesson 1: 
Shape 
Dance 

Lesson 2: 
Lunch 
Time 
Dance 

Lesson 4: 
Money 
Dance 

Lesson 5: 
Fraction 
Dance 

Lesson 6: 
Going to 
the Store 

Dance 
Attention Abs. 3 3 3 3 

Effort Abs. 3 3 3 3 
Persistence Abs. 3 3 3 3 
Note: All scores range from 0 (student does not exhibit behavioral engagement 
indicator) to 3 (student strongly exhibits behavioral engagement indicator).  Abs. 
indicates that this student was absent for Lesson 1. 
 

Student B was present for Lessons 2, 4, 5, and 6.  In all of these dance performances, 

she received a 3 in the categories of attention, effort, and persistence, indicating that 

she was on-task (attention), exerted physical energy or displayed an apparent desire to 

succeed (effort), and maintained effort over time (persistence). 

Student Work Sample.  In Lesson 3, Student B participated in a culminating 

activity called “Money Rhythms.”  This formative assessment consisted of five items, 

scored as either right or wrong, and was used to assess the student’s ability to 

synthesize math and music concepts, a deep cognitive strategy.  Figure 3, below, 

shows this student’s work on the Money Rhythms activity. 
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Figure 9 Students 6 & 8, Work Sample, 12/5/13 

Note: “Sh” was accepted as a proper representation of a “rest.” 

 

In Item 1, Student B drew one quarter followed by three “sh’s,” which 

correctly represented a Money Rhythm costing 25 cents.  In Item 2, she drew two 

quarters followed by two “sh’s,” which correctly represented a Money Rhythm costing 

50 cents.  In Item 3, Student B drew three quarters followed by one “sh,” which 

correctly represented a Money Rhythm costing 75 cents.  In Item 4, she drew four 

quarters, which accurately represented a Money Rhythm costing 100 cents.  Finally, in 

Item 5, she drew three quarter notes and one quarter rest, which accurately represented 

her Money Rhythm of 75 cents but with music symbols.  Thus, Student B received a 

Participants 6 and 8 
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score of a 5 out of 5, indicating her ability to synthesize math and music concepts 

correctly, which thus reflected very deep cognitive processing. 

Patterns.  One pattern found in analyzing Student B’s engagement was that 

out of 5 journal entries, 5 entries (100%) received the score of a 2 or a 3 for both 

enjoyment and enthusiasm.  In terms of effort on journals, 4 out of 5 journal entries 

(80.%) received the score of a 2 or 3, indicating good or exceptional effort.  3 out of 5 

journal entries (60.0%) consisted of claims that she learned math concepts and 1 out of 

5 journal entries (20.0%) consisted of a claim that she learned a music concept.  In 

terms of behavioral engagement, another pattern is that Student B received a score of a 

3 for 4 out of 4 (100%) dance performances in all categories of student attention, 

effort and persistence.  In addition, Student B received a 5 out of 5 on her formative 

assessment, indicating very deep cognitive processing.   

Student C 

Daily Journal Entries. After each lesson, the students wrote journal entries 

about their experiences learning through arts integration that day.  The two prompts 

guiding these daily journal responses were: “What did you like or not like about 

today’s lesson?” “What did you learn today?” and for Lesson 6 only “What was your 

favorite or least favorite part of this entire experience?”  Student C’s journal responses 

were analyzed in terms of enjoyment, enthusiasm, and effort, and academic topic, as 

represented by the table below.  (See Appendix D for journal rubrics.) 
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Table 16 Scores from Daily Journals for Student C 

 Lesson 1 
(11/22/13) 

Lesson 2 
(12/4/13) 

Lesson 3 
(12/5/13) 

Lesson 4 
(12/6/13) 

Lesson 5 
(12/11/13) 

Lesson 6 
(12/12/13) 

Enjoyment 3 3 3 3 3 3 
Enthusiasm 2.5 3 3 2.5 2.5 2.5 

Effort 3 3 3 3 3 3 
Academic 

Topic 
Integration Math Integration Math Math Music 

Note: All scores range from 0 (student does not exhibit emotional engagement 
indicator) to 3 (student strongly exhibits emotional engagement indicator).   
 

At the end of the first lesson, Student C wrote, “Today my favorite part in 

math class was when we used string to make shapes.  The thing I learned in math is 

anything can be a shape” (Student 9, Journal, 11/22/13).   This response received a 

score of a 3 for enjoyment because it indicated a general state of pleasure and a score 

of a 2.5 for enthusiasm because it indicated fairly intense enjoyment (enthusiasm).  In 

terms of effort, this response received a score of a 3 because it answered all questions 

but with detail.  In addition, her response to the question, “What did you learn today?” 

was an integration of the math, music, and dance concept of patterns. 

After the second lesson, Student C wrote, “My favorite part in math was 

showing time and how the day works.  Math class is a very fun time.  That is my 

favorite part of math.  One thing I learned in math is time learning time is fun” 

(Student 9, Journal, 12/4/13).  This response received a score of a 3 for enjoyment and 

enthusiasm because it indicated a general state of pleasure (enjoyment) and intense 

enjoyment (enthusiasm).  In terms of effort, this response received a score of a 3 

because it answered all questions but with detail.  In addition, her response to the 

question, “What did you learn today?” was related to a math concept. 
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At the end of the third lesson, Student C wrote, “Today I learned that 

sometimes money can be music notes.  One thing I liked today was when we did the 

notes they showed us.  That was my favorite part” (Student 9, Journal, 12/5/13).  This 

response received a score of a 3 for enjoyment and enthusiasm because it indicated a 

general state of pleasure (enjoyment) and intense enjoyment (enthusiasm).  In terms of 

effort, this response received a score of a 3 because it answered all questions but with 

detail.  In addition, her response to the question, “What did you learn today?” was an 

integration of math and music concepts. 

After the fourth lesson, Student C wrote, “One thing I liked was when we did 

the money movements.  One thing I learned was how to count money and how much it 

costs.  That was my faveorite part and what I learned” (Student 9, Journal, 12/6/13).  

This response received a score of a 3 for enjoyment because it indicated a general state 

of pleasure and s score of a 2.5 because it indicated fairly intense enjoyment 

(enthusiasm).  In terms of effort, this response received a score of a 3 because it 

answered all questions but with detail.  In addition, her response to the question, 

“What did you learn today?” was related to a math concept. 

After the fifth lesson, Student C wrote, “One thing I liked was when we made a 

song.  One thing I learned was fractions” (Student 9, Journal, 12/11/13).  This 

response received a score of a 3 for enjoyment because it indicated a general state of 

pleasure and a score of a 2.5 for enthusiasm because it indicated fairly intense 

enjoyment (enthusiasm).  In terms of effort, this response received a score of a 3 

because it answered all questions but with detail.  In addition, her response to the 

question, “What did you learn today?” was related to a math concept. 
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Finally, at the end of the sixth and last lesson, Student C wrote, “One thing I 

liked was when we got to do the dance of money.  One thing I learned was how to talk 

in music.  My favorite part from everything was when we got to get vidieo taped” 

(Student 9, Journal, 12/12/13).  This response received a score of a 3 for enjoyment 

because it indicated a general state of pleasure and a score of a 2.5 for enthusiasm 

because it indicated fairly intense enjoyment (enthusiasm).  In terms of effort, this 

response received a score of a 3 because it answered all questions but with detail.  In 

addition, her response to the question, “What did you learn today?” was related to a 

music concept. 

Videotaped Dance Performances.  In each lesson with a dance performance 

task, Student C was videotaped and observed.  Her performance in each dance was 

scored in terms of three indicators for behavioral engagement: attention, effort, and 

persistence.  The table below represents Student C’s scores for student attention, 

effort, and persistence in these dances.  (See Appendix H for the dance performance 

rubrics.) 

Table 17 Behavioral Engagement of Student C during Dance Performances 

 Lesson 1: 
Shape 
Dance 

Lesson 2: 
Lunch 
Time 
Dance 

Lesson 4: 
Money 
Dance 

Lesson 5: 
Fraction 
Dance 

Lesson 6: 
Going to 
the Store 

Dance 
Attention 3 N/A 3 3 3 

Effort 3 N/A 3 2 3 
Persistence 3 N/A 3 3 2 
Note: All scores range from 0 (student does not exhibit behavioral engagement 
indicator) to 3 (student strongly exhibits behavioral engagement indicator). N/A 
indicates that this student was not videotaped on Lesson 2. 
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Student C was present for all lessons but was not videotaped in Lesson 2 due 

to another member of her group not having permission for this.  For her dance 

performances in Lesson 1 and Lesson 4, she received a 3 in the categories of attention, 

effort, and persistence, indicating that she was on-task (attention), exerted physical 

energy or displayed an apparent desire to succeed (effort), and maintained effort over 

time (persistence).  In Lesson 5, Student C received a 3 for attention (indicated by high 

concentration and on-task focus), a 2 for effort (indicated by the exertion of some 

physical energy and an apparent desire to succeed), and a 3 for persistence (indicated 

by effort that was maintained over time).  In Lesson 6, Student C received a 3 for 

attention, a 3 for effort, and a 2 for persistence (indicated by effort that was somewhat 

maintained over time). 

Student Work Sample.  In Lesson 3, Student C participated in a culminating 

activity called “Money Rhythms.”  This formative assessment consisted of five items, 

scored as either right or wrong, and was used to assess the student’s ability to 

synthesize math and music concepts, a deep cognitive strategy.  Figure 3, below, 

shows this student’s work on the Money Rhythms activity. 
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Figure 10 Students 7 & 9, Work Sample, 12/5/13 

In Item 1, Student C drew one quarter rest and one quarter followed by two 

more quarter rests, which correctly represented a Money Rhythm costing 25 cents.  In 

Item 2, she drew one quarter and one rest followed by another quarter and another rest, 

which correctly represented a Money Rhythm costing 50 cents.  In Item 3, Student B 

drew one quarter and one rest followed by two quarters, which correctly represented a 

Money Rhythm costing 75 cents.  In Item 4, she drew four quarters and one dollar, 

which each represented a Money Rhythm costing 100 cents.  Finally, in Item 5, she 

drew three quarter notes and one quarter rest, which accurately represented her Money 

Participants 7 and 9 
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Rhythm of 25 cents but with music symbols.  Thus, Student C received a score of a 5 

out of 5, indicating her ability to synthesize math and music concepts correctly, which 

thus reflected very deep cognitive processing. 

Patterns.  One pattern found in analyzing Student C’s engagement was that 

out of 6 journal entries, 6 entries (100%) received a score of a 2 or a 3 for both 

enjoyment and enthusiasm.  In terms of effort on journals, 6 out of 6 journal entries 

(100%) received a score of a 3, indicating exceptional effort.  5 out of 6 journal entries 

(83.3%) consisted of claims that she learned math concepts, with 2 out of these 5 

(40%) journal entries consisting of an integration of math and art concepts.  In terms 

of behavioral engagement, another pattern is that Student C received either a score of a 

2 or 3 for 5 out of 5 (100%) dance performances in student attention, effort, and 

persistence.  In addition, Student C received a 5 out of 5 on her formative assessment, 

indicating very deep cognitive processing.   

Patterns Across Case Studies 

In terms of emotional engagement enjoyment and enthusiasm (emotional 

engagement) conveyed in journals, one pattern is that, on average, 94.4% of the 

journal entries of all three students received a score of a 2 or a 3.  In terms of effort on 

journals (behavioral engagement), on average, 93.3% of the journal entries of all three 

students received a score of a 2 or a 3.  Another pattern is that 70.0% of the journal 

entries, on average, reflected claimed that the students learned math concepts 

(excluding the category of “Integration”).  In terms of attention, effort, and persistence 

(behavioral engagement), 100% of the dance performances, on average, received a 

score of a 2 or 3 in each category.  In terms of depth of processing (cognitive 
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engagement), all three students displayed very deep cognitive processing on their 

formative assessments in Lesson 3.   

Limitations of the Study 

Lack of randomization of the sample population was a limitation to this study.  

Since the second grade class was pre-determined by the school before the study took 

place, the group could not be randomized.  In addition, the sample size, which 

consisted of 17 students, was too small to give a statistical analysis of the quantitative 

data collected.  Another limitation for the quantitative data was that there were no 

control group scores from a class of students learning math the traditional way to 

which the participants’ scores could be compared. 

One limitation for the qualitative data was that not all students were present 

during class or answered all journal and survey questions due to time constraints.  For 

the journals, a consistent group of only 9 students could be analyzed.  For the surveys, 

a consistent group of only 10 out of 17 surveys could be utilized.  Another limitation 

for the qualitative data was that not all students were videotaped due to lack of 

parental permission for 2 out of 17 classmates.  Since the students performed in 

groups, the performances of one or two groups each day could not be scored because 

they were not recorded.  This created an inconsistent number of total students that 

were recorded each day (13 students for two dances, 11 students for 2 dances, 10 

students for 1 dance) as well as an inconsistent appearance of each student on tape.  

These limitations further reduced the size of the data sample. 

Another limitation to the study was the overall time constraint because the 

curriculum was only taught over a three-week period, with 1-3, one-hour and fifteen-

minute classes per week.   If the length of time in the classroom were longer, such as 
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an entire marking period or even the entire school year, this would provide students 

with more time to experience integrated curriculum and thus more data to show the 

effect of the curriculum on the students’ engagement with learning.  

Conclusion 

Throughout the implementation of this study, a variety of data sources were 

used.  These assessments were in the forms of journal responses, survey responses, 

observations of video footage, and student work samples.  The assessments were 

developed to coincide with the lessons, so the results indicated information about the 

participating students’ enjoyment, enthusiasm, attention, effort, persistence, and depth 

of cognitive processing.  The results included students’ rubric scores on journal and 

survey responses related to indicators for emotional engagement (enjoyment, 

enthusiasm), rubric scores for video footage and journal entries related to indicators 

for behavioral engagement (attention, effort, persistence), and results from student 

work samples from one individual lesson and journal responses related to indicators 

for cognitive engagement (deep and fairly deep cognitive processing).  In addition, 

three case studies were conducted in order to deepen the analysis of the effects of an 

arts-integrated curriculum on second grade students’ emotional, behavioral, and 

cognitive engagement. 

Despite the limitations of this study, several patterns can be derived from the 

results that were valid and reliable.  First, patterns found in regards to students’ 

enjoyment and enthusiasm in journal responses included that 88.3% of the responses 

received scores higher than a 2.  Second, patterns found in regards to students’ 

enjoyment and enthusiasm in the selected post-survey free responses included that 

73.8% of the responses received a 3 in for student enjoyment and 76.1% of the 
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responses received a 2.5 or 3 for the student enthusiasm.  An additional pattern found 

in the survey data was that for items 13-16, which were not originally intended to 

indicate student enjoyment and enthusiasm, 55% of the responses scored a 3 in 

enjoyment and 60% of the responses scored a 2.5 or 3 in student enthusiasm. 

Next, patterns found with regard to students’ attention, effort, and persistence 

included that overall, 98.1% of the scores received a 2 or 3 in the category of student 

attention, 92.1% of the scores received a 2 or 3 in the category of student effort, and 

92.3% of the scores received a 2 or 3 in the category of student persistence. 

Related to the students’ depth of cognitive processing, one pattern found in the 

data from the student work samples included that 94.1% of the students received 

scores of a 4 or 5, indicating fairly deep or deep cognitive processing.  Another finding 

was that for the one student who scored a 1 in the “shallow” range, this was the only 

student who worked independently on the assessment, by choice.   

Additional patterns related to student enthusiasm were found in the data from 

the post-survey student self-ratings.  One pattern was that 91.2% of the responses 

received a score of a 4 or 5, indicating a general state of pleasure, or student 

enjoyment.  The remaining 8.8% of the responses received a neutral score of 3. 

The next chapter includes a discussion of this study.  The patterns in the results 

presented in this chapter are discussed in conjunction with the research questions and 

related to prior research and findings, providing implications for arts-integrated 

education and suggestions for future research. 
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Chapter 5 

DISCUSSION 

Summary of Results 

Results in Relation to the Research Questions 

The main research question that guided the study of student experiences 

through integrated learning was: What were the effects of a music and movement 

integrated mathematics curriculum on second grade students’ emotional, behavioral, 

and cognitive engagement with learning?  To investigate this question, three focus 

questions were addressed: (1) What were the effects of a music and movement 

integrated mathematics curriculum on emotional engagement, as indicated by 

enjoyment and enthusiasm? (2) What were the effects of a music and movement 

integrated mathematics curriculum on behavioral engagement, as indicated by 

attention, effort, and persistence? (3) What were the effects of a music and movement 

integrated mathematics curriculum on cognitive engagement, as indicated by deep 

cognitive processing?   

To address these three questions, multiple sources were analyzed in each 

category of emotional, behavioral, and cognitive engagement and pointed to positive 

effects of arts integration in all three categories.  High levels of student enjoyment and 

enthusiasm, as observed in journal and survey responses, pointed to high emotional 

engagement.  High levels of student attention, effort, and persistence, as shown in 

videotaped student performances and journal entries, indicated high behavioral 
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engagement.  High success with synthesizing ideas across math and the arts, a deep 

cognitive process, signified high cognitive engagement.  Thus, it is clear that this arts 

integrated curriculum positively engaged students in all three dimensions, providing 

students with a deeply enriching learning experience. 

Results in Relation to the Literature 

Engagement. In the literature review, several research studies related to 

student engagement were discussed.  Consistent with the findings of Godwin and her 

colleagues (2013), this study found that students retained focus throughout the arts 

integration curriculum, which consisted of active group and dance activities and very 

little whole group instruction and independent activities.  According to Martin and his 

colleagues (2012), students who disengage in math also experience low levels in self-

efficacy and personal enjoyment, a view that math is not important, and high levels of 

math anxiety.  In this study, the students showed deep personal enjoyment with 

integrated learning, an indication of high emotional engagement.  Because students 

typically tend to disengage in math between elementary school and high school 

(Pajares & Graham, 1999), arts integration serves as one way to help students remain 

excited, interested, and personally invested in their learning. 

Arts Integration. As discussed in the literature review, utilizing music and 

movement integrated instruction to teach mathematics reaps many benefits.  For 

example, Upitis (2011) found that students in music and mathematics integrated 

classrooms achieved better math test scores than did students in traditional 

mathematics classrooms.  Similarly, despite the fact that student achievement in 

mathematics was not, the current study did find that the students benefited cognitively 

throughout the implementation of the “Math is Music to Our Ears” curriculum in 
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terms of their engagement.  Furthermore, consistent with the findings of Werner 

(2001) and Ryan (2014) related to positive attitudes and high achievement in dance 

and math integrated classrooms for elementary school students, the participants 

demonstrated deep understandings of dance and math in their integrated dance 

performances as well as positive feelings toward both subjects in journals and surveys. 

Theoretical Frameworks.  Four main frameworks, as explored in the 

literature review, guided the development of this study: (a) Experiential Learning 

Theory, (b) Theory of Student Engagement, (c) 21st Century Learning Skills, (d) 

STEAM.  Inspired by Kolb’s (1984) Experiential Learning Theory, the lessons in 

“Math is Music to Our Ears” were designed to involve students with content through 

hands-on, interactive, and engaging activities.  However, according to Fredricks and 

her colleagues (2004), engagement is a multidimensional construct, and in order to 

understand student engagement in full, each dimension – emotional, behavioral, and 

cognitive – must be explored.   Thus, the results from this study, which indicate high 

levels of student engagement in all three dimensions, support the use of arts 

integration as a way to provide students with holistic learning experiences.  

In addition, to be prepared for success in the 21st century, students must 

develop four main skills: (1) creativity and innovation; (2) critical thinking and 

problem solving; (3) communication; and (4) collaboration (Partnership, 2009, p. 2).  

The activities throughout the course of “Math is Music to Our Ears” allowed for the 

students to create music and dance performances, critically think about how to math 

and the arts intersect, communicate their ideas in groups, and collaborate on artistic 

decisions.  In doing so, the students were using skills that are needed to be successful 



 94 

in all of the STEAM fields – science, technology, engineering, art, and mathematics 

(Bequette & Bequette, 2012).   

Implications for Future Research 

The results from this study can extend into future research on arts integration 

in a variety of ways.  In future replications of this study, for example, it will be 

important to compare student engagement levels in two types of settings.  A researcher 

can teach both an experimental group and a control group the same mathematics 

lessons but utilize a music and movement integrated curriculum with the experimental 

group only.  Then, the levels of student engagement – emotionally, behaviorally, and 

cognitively – can be compared between to the two types of classroom settings.  An 

alternative analysis of student engagement can also include cross-analyses of the three 

dimensions of engagement in order to better understand the level of interdependence 

between them. 

Additionally, a future replicated study using “Math is Music to Our Ears” 

could consist of several adjustments.  First, the researcher could implement a pre-

survey in addition to the post-survey to gauge student enjoyment, enthusiasm, and 

interest in math, music, and movement.  The results from the pre-survey could then be 

compared with the post-survey in order to see if there was a change in the students’ 

feelings toward the subjects, providing a deeper understanding of the students’ 

emotional engagement.  Also related to emotional engagement, the questions for the 

daily journal entries could be more specific – asking the students what they liked most 

or least about a particular activity, for example.  In terms of behavioral engagement, a 

researcher could videotape the students throughout the entire curriculum in order to 

observe how on task they are in every activity as well as provide students.  Finally, in 
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terms of cognitive engagement, the researcher can implement the Money Rhythms 

assessment prior to instruction as a pre-test for that lesson.  Overall, the researcher can 

implement pre- and post-tests for the entire “Math is Music to Our Ears” curriculum to 

assess the students’ knowledge in math, music, and dance. 

An experimental design would allow the researcher to compare the 

achievement levels in the experimental and control groups in addition to comparing 

engagement levels.  Another study could conceptualize and assess cognitive 

engagement conceptualized in other ways.  For instance, videotaping the creative 

process of student groups developing integrated dances may reveal critical thinking 

skills.  Recording student questions or conducting focus groups with students on what 

they learned each day may also provide the researcher with deeper insight on the 

students’ cognitive engagement.  

In order to sustain this project, schools can create professional development 

workshops as well as provide materials and resources for teachers on how to integrate 

music and dance in their classrooms.  This way, students can experience the positive 

results that this study has shown.  In addition, following up with the classrooms in 

which this study and similar studies take place to provide continued support, materials, 

and resources would also help to sustain this project, study, and resulting future 

studies. 

Conclusion 

Based on this study of the “Math is Music to Our Ears” curriculum, it is 

evident that through arts integrated instruction, students engaged with learning 

emotionally, behaviorally, and cognitively.  As Christensen, Garvin, and Sweet  

(1991) state, “To teach is to engage students in learning… The aim of teaching is not 
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only to transmit information but also to transform students from passive recipients of 

other people’s knowledge into active constructors of their own and others’ 

knowledge.”  Thus, by creating this environment that engages students in body, mind, 

and mood, students can achieve academic success in a unique and fun way. 
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Appendix A 

MODEL FOR STUDENT ENGAGEMENT 

 

Adapted from Fredricks et al.’s (2004) multidimensional model for student 

engagement  
 

Engagement	  

Emotional 
Engagement 
• Enjoyment 
• Enthusiasm 

Behavioral	  
Engagement	  
• A(en+on	  
• Effort	  

• Persistence	  

Cognitive 
Engagement 

• Deep Cognitive 
Processing 
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Appendix B 

LESSON PLANS 

Math is Music to Our Ears: Lesson 1 
 
Lesson Title: Shape Dance 
 
Length: 50 minutes 
 
Age Group: Grade 2 
 
Materials Needed: drum, yarn, big clock, big circle visual, big common time and measure 
visual, circle handouts, easel & marker, music, journals 
 
Standards:  

Math Music Movement 
CCSS.Math.Content.2.MD.C.7 Tell 
and write time from analog and digital 
clocks to the nearest five minutes, using 
a.m. and p.m.    
                
CCSS.Math.Content.2.G.A.3 Partition 
circles and rectangles into two, three, or 
four equal shares, describe the shares 
using the words halves, thirds, half of, a 
third of, etc., and describe the whole as 
two halves, three thirds, four fourths. 
Recognize that equal shares of identical 
wholes need not have the same shape. 

2.1 Imitate rhythmic and 
melodic patterns on pitched 
and unpitched instruments. 
 
2.2 Perform on pitched and 
unpitched instruments in 
rhythm while applying a 
steady beat. 
 
2.3 Perform rhythm 
accompaniments by ear. 
 

1.1 Perform axial 
movements (e.g., bend, 
stretch, twist, turn, swing, 
collapse). 
 
1.3 Demonstrate eight 
basic loco-motor 
movements (e.g., walk, 
run, hop, jump, leap, 
gallop, slide, skip) 
traveling forward 
backward, sideward, 
diagonally, turning. 

 
Learning Objectives: 

Cognitive Affective Psychomotor/ Artistic 
(1) Determine the shape of a clock. 
(2) Partition a circle. 
(3) Keep the beat in common time. 

Students will be engaged by 
using their voices and bodies 
appropriately to represent 

Students will speak 
rhythms and perform loco-
motor and non-locomotor 
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(4) Perform loco-motor and non-
locomotor movements. 

shapes. 
 

tasks to learn about 
shapes. 

 
 
Assessment Criteria for this lesson: 

Cognitive Affective Psychomotor/ Artistic 
Can students determine the shape 
of a clock, partition a circle, keep 
the beat in common time, and 
perform loco-motor and non-
locomotor movements?. 

Will students be engaged 
by using their voices and 
bodies appropriately to 
represent shapes? 

Can students speak rhythms 
and perform loco-motor and 
non-locomotor tasks to learn 
about shapes? 

 
Introduce Lesson’s Target Learning: 
How will you introduce your lesson’s concept? 

• I will introduce this lesson by describing that the whole purpose of the unit is to 
observe patterns in math, music and movement.  This class, students will be guided to 
understand shapes by learning about sounds and movements. 

Why are you studying this? 
• To help students understand the connections between music, dance, and math. 

 
 
Integrated Activities 
Whole group discussion 

• What do you already know about clocks, rhythm, and movement?  What do you want 
to learn about clocks, rhythm, and movement?   

• Write ideas on front board. (3 separate webs) 
 

I like people who… 
• The entire class will form a circle 

o Let’s think about space. 
§ Inside = stand in the middle 
§ Outside = stand outside the circle 
§ Circle = the students 

• Person in the middle says, “I like people who… (are wearing green).”  Everyone 
wearing green would switch places, the person left in the middle is the next leader. 

 
Movement Warm Up 

• Self-space 
o Find your self-space -- How high is your space?  Low?  Wide? 
o Non-locomotor movements and shapes 

• General space 
o Loco-motor movement 
o “No touching the walls, furniture, or each other.” 
o Use drum.  
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o Find three other people near you to make a group of four.  If the number of 
students is not divisible by 4, make some groups of 5. 

 
Shape Movements 

• Using string, the groups of students will form the shapes that the teacher calls out 
o square, rectangle, circle 

• Collect string 
 
Alternating Sounds 

• Using their bodies, the students will form a sound instead of making a shape or 
saying, “1, 2, 3, 4” to the beat. 

o clap, snap, click, hiss 
 
Whole Group 

• Students will sit on the floor facing the instructor. 
• Hold up big analog clock. 

o “Today, you formed some shapes with your bodies and did a wonderful 
job.  Who can raise his or her hand and tell me what shape this is?”  Circle.  If 
an analog clock is hanging up in the classroom, point it out. 

• Pass out circle handouts. 
• Hold up big laminated circle the size of the big clock. 

o Model folding it into two halves.  Then into four fourths. 
§ Students will fold their circles 

• Draw on the easel a circle and “1/4, 2/4, 3/4, 4/4” in each quadrant of the circle.  This 
represents how the students said, “1, 2, 3, 4” around their circles earlier.  This circle 
was folded into 4 pieces. 

• Hold up a picture of a staff with the “common time” symbol.  Emphasize the word 
“time.” 

o In music, this is called “common time.” 
o Explain what a measure is. 
o Have the students count the pattern of “1, 2, 3, 4” while pointing to the circle 
o Each beat is one out of four.  Just like how on the circle, each piece is one out 

of four pieces. 
 

Culminating Activity: 
Create a Shape Dance 

• In small groups of 4 or 5 students, groups will together decide on six shapes. 
 
Perform a Shape Dance 

• Students will practice making the shapes together.  They will hold them for four beats 
while music plays.  Instructor will say “switch” when 4 beats are up. 

• Half the room will perform for the other half.  Audience will comment on the shapes 
they saw.  The roles switch. 

 
Assessment 
The following assessments will be used to measure students’ ability to tell time and 
understand tempo and movement. 
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Whole Group Reflection 

• Whole group discussion on what we learned today. Will add to the webs of clocks, 
rhythm and movement. What are some of the shapes we learned? 

 
Written reflections 

• One thing that the students liked or did not like about the lesson. 
• One thing they learned about the lesson. 

 
 
 
Adapted from Lesson Plan Template by Eric Johnson 2002 
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Math is Music to Our Ears: Lesson 2 
 
Lesson Title: Lunch Time Dance 
 
Length: 50 minutes 
 
Age Group: Grade 2 
 
Materials Needed: drum, big clock, big circle visual, big common time and measure visual, 
circle handouts, easel & marker, music, journals 
 
Standards:  

Math Music Movement 
CCSS.Math.Content.2.MD.C.7 Tell and 
write time from analog and digital clocks to 
the nearest five minutes, using a.m. and p.m.    
                
CCSS.Math.Content.2.G.A.3 Partition 
circles and rectangles into two, three, or four 
equal shares, describe the shares using the 
words halves, thirds, half of, a third of, etc., 
and describe the whole as two halves, three 
thirds, four fourths. Recognize that equal 
shares of identical wholes need not have the 
same shape. 

2.1 Imitate rhythmic 
and melodic patterns 
on pitched and 
unpitched 
instruments. 
 
2.3 Perform rhythm 
accompaniments by 
ear. 
 

1.1 Perform axial 
movements (e.g., bend, 
stretch, twist, turn, swing, 
collapse). 
 
1.3 Demonstrate eight basic 
loco-motor movements 
(e.g., walk, run, hop, jump, 
leap, gallop, slide, skip) 
traveling forward 
backward, sideward, 
diagonally, turning. 

 
Learning Objectives: 

Cognitive Affective Psychomotor/ Artistic 
(1) Understand clockwise and 
counterclockwise on a clock and in dance. 
(2) Use “fraction language” when 
referring to a clock (whole hour, half 
hour, quarter of an hour). 

Students will be engaged 
by using their bodies 
appropriately to 
represent how clocks 
work. 
 

Students will perform loco-
motor and non-locomotor 
movements, turns, shapes, 
and levels to demonstrate 
how clocks work 

 
Assessment Criteria for this lesson: 

Cognitive Affective Psychomotor/ Artistic 
Can students understand that a 
clock moves clockwise, and we 
can turn in dance clockwise?  

Will students be engaged and 
using their bodies appropriately 
to demonstrate how clocks 

Can students perform loco-
motor and non-locomotor 
movements, turns, shapes, and 
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Can students refer to time in 
terms of fraction terms like 
“whole hour,” “half hour,” and 
“quarter of an hour?” 

work? levels to demonstrate how 
clocks work? 

 
Introduce Lesson’s Target Learning 
How will you introduce your lesson’s concept? 

• I will introduce this lesson by describing that the whole purpose of the unit is to 
observe patterns in math, music, and movement.  This class, students will be guided to 
understand time by learning about different movements. 

Why are you studying this? 
• To help students understand the connections between the movement and math. 

 
Integrated Activities 
Whole group discussion 

• What do you already know about direction of the hands of a clock and directions in 
dance?   

 
Movement Warm Up 

• Self-space 
o Find your self-space – How high is your space?  Low? Wide? 
o Non-locomotor movements and shapes 

• General space 
o Loco-motor movement 
o “No touching the walls, furniture, or each other.” 
o Use drum 

 
Clockwise and Counterclockwise 

• Groups of 4 
• Clockwise = right arm in middle, walk in circle. 
• Counterclockwise = left arm in middle, walk in circle. 
• Count the “1, 2, 3, 4” together for 8 beats while moving in one directions.  Switch 

directions after 8 beats.  Instructor will yell switch. 
 
Instructional Input – Whole Group 

• Hold up big analog clock.  These parts are called hands.  Does anyone know which 
direction they move in – clockwise or counterclockwise? 

o Hour hand – Starting at the 12, when the minute hand moves around the circle 
one full time, the hour hand moves to the next number. 

o Minute hand – Starting at the 12, when the second hand moves around the 
circle one full time, the minute hand moves to the next number. 

• Big circle visual from Learning Plan #1 
o Fold the circle in half.  When the minute hand moves around one full circle, 

one hour goes by.  When the minute hand moves halfway around the circle, a 
“half hour” goes by. 
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§ Call up students to move the minute hand halfway around the circle, 
starting from different numbers. 

o Fold the circle in four pieces.  When the minute hand moves around one full 
circle, one hour goes by.  When the minute hand moves halfway around the 
circle, a half hour goes by.  When the minute hand moves around one fourth 
of the circle, a fourth of an hour goes by, or a “quarter” of an hour.  
Sometimes we say, a “quarter past” or a “quarter before” the hour. 

§ Call up students to move the minute hand a quarter around the circle.  
Only put the minute hand on 12, 3, 6, or 9 to make it more visual. 

 
Body Clocks 

• In partners, one student will be the hour hand (standing up) and the other will be the 
minute hand (kneeling).  Instructor will yell out times and the partners must make the 
given time together.  If time allows, students will switch roles. 

 
Culminating Activity 
Create a Lunch Time Dance 

• When you get hungry in the middle of the day, what time is it?  Lunch time! 
• What else happens with lunch time in school?  Recess! 
• When do you have lunch? Student comes up to put the hour hand in the correct 

position. 
• Think about what you do at lunch. 

o Share ideas. (Review “quarter past/ before” in reference to lunch.) 
• Let’s say lunch and recess take up one hour.  What do you do in the first quarter of an 

hour?  The next quarter?  The next quarter?  And the last quarter?  Point at the circle 
with four quadrants.  Map it out on the circle. 

 
Perform Lunch Time Dance 

• Students will dance in self-space the movements of what happens during lunch time. 
• Half the room will perform for the other half.  Audience will comment on the 

movements they saw.  Roles switch. 
 
Assessment 
The following assessments will be used to measure students’ ability to tell time and 
understand tempo and movement. 
 
Whole Group Reflection – Reflect on activities 
 
Written reflections – Journals 
 
 
 
 
 
 
Adapted from Lesson Plan Template by Eric Johnson 2002 
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Math is Music to Our Ears: Lesson 3 
 
Lesson Title: Money Rhythms 
 
Length: 50 minutes 
 
Age Group: Grade 2 
 
Materials Needed: drum, Money Rhythm visuals, play money, big clock, easel, journals 
 
Standards:  

Math Music Movement 
CCSS.Math.Content.2.MD.C.8 Solve 
word problems involving dollar bills, 
quarters, dimes, nickels, and pennies, 
using $ and ¢ symbols appropriately. 
Example: If you have 2 dimes and 3 
pennies, how many cents do you have? 
 
CCSS.Math.Content.2.G.A.3 Partition 
circles and rectangles into two, three, or 
four equal shares, describe the shares 
using the words halves, thirds, half of, a 
third of, etc., and describe the whole as 
two halves, three thirds, four fourths. 
Recognize that equal shares of identical 
wholes need not have the same shape. 
 

2.1 Imitate rhythmic and 
melodic patterns on 
pitched and unpitched 
instruments. 
 
2.2 Perform on pitched 
and unpitched 
instruments in rhythm 
while applying a steady 
beat 
 
2.3 Perform rhythm 
accompaniments by ear. 
 

1.1 Perform axial 
movements (e.g., bend, 
stretch, twist, turn, swing, 
collapse). 
 
1.3 Demonstrate eight basic 
loco-motor movements 
(e.g., walk, run, hop, jump, 
leap, gallop, slide, skip) 
traveling forward 
backward, sideward, 
diagonally, turning. 

 
Learning Objectives: 

Cognitive Affective Psychomotor/ Artistic 
(1) Identify quarters and dollars and 
their values. 
(2) Partition rectangles into four equal 
shares. 
(3) Imitate rhythms. 
(4) Keep a steady beat. 
(5) Use sharp and smooth movements. 

Students will appropriately 
use their voices to learn about 
money as a class or in small 
groups. 

Students will transfer 
knowledge of patterns 
observed in money and 
rhythm to create their own 
patterns in song. 
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Assessment Criteria for this lesson: 
Cognitive Affective Psychomotor/ Artistic 

Can students identify quarters and 
dollars?  Can students partition 
rectangles into four equal shares?  Can 
students keep a beat with their hands 
and repeat rhythms with their mouths? 
Can students use sharp and smooth 
movements? 

Can students 
appropriately use their 
voices and bodies to 
learn about money? 

Can students transfer 
knowledge of patterns observed 
in money and rhythm to create 
their own patterns in song? 

 
Introduce Lesson’s Target Learning 
How will you introduce your lesson’s concept? 

• I will introduce this lesson by describing that the whole purpose of the unit is to 
observe patterns in math, music, and movement.  This class, students will be guided to 
understand money by learning about different rhythms. 

Why are you studying this? 
• To help students understand the connections between the music, dance, and math. 

 
Integrated Activities 
 
Whole Group Discussion 

• What do you already know about money and rhythm?   
 
Movement Warm Up 

• Self space 
o Force – sharp vs. smooth movements 

 
Rhythm Warm Up 

• Gather in a circle and sit. 
o If there is not enough room, teach “Let’s Move Our Desks.” 

§ “Let’s move our desks (class: let’s move our desks), so we have room 
to sit on the floor (class: so we have room to sit on the floor).” 

• Show me your spider hands!  Use these to tap on your laps the beat like this.  Can 
everyone join me?  Everybody look around.  Are we all together? 

• Imitating quarter and whole note rhythms on neutral syllables. (Point to self when 
modeling.  Point to class when it is the students’ turn.) 

o Quarter = Du Du Du Du 
o Whole = Du-u-u-u 

• What is the difference? 
 
Same or Different? 

• Speak two patterns – use hands to show if the two patterns were same (fist fist) or 
different (fist hand) we should have the two patterns written out. maybe: Duuuuuu 
(whole)  du(quarter)  du (quarter)  du (quarter). and du (quarter) duuuuuu (whole) du 
(quarter) duuuuu (whole) 
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• Introduce Rests 
o Rest = Sh à Du Du Du Sh 

• What was different about the last pattern you heard?  The sh sound.  (Speak quietly) 
What sound do you make when a baby is sleeping?  Or when you walk into the 
library? (Sh.) In music, silent moments are called “rests.”  Can everybody say “rests?” 

 
Introduce Money Visuals 

• Explain what each money visual means 
o One dollar = Du-u-u-u 
o Four quarters = Du Du Du Du 
o Rest = Du Du Du Sh 

• Practice speaking rhythm to each visual with a beat 
 
Rhythm Game 

• Fast round 
o Hold up visual cards, including the tricky rhythms 
o Go slowly/ allow for beats in between? 

§ Go faster? 
 
Instructional Input – Whole Group: Introduce Fractions 

• Shape doesn’t matter!  It is the value of the money.  If I ripped this dollar in half, 
would it be worth anything? 

• Pass around play money – dollars and quarters. 
• Relate to time language “quarter past/ before” – show on clock the four quarters.  
• Draw: 

o $1 above 4 quarters 
§ Say rhythm together.  How many symbols do we see? 4.  How many 

quarters do we see? 4. 4/4.  This is called a fraction.  In math, when 
there is a four on the bottom, we can say “fourth” or “quarters.”  For 
example, this is 4 fourths.  Because we have 4 out of 4 

§ Let’s add up these values.  How much does a quarter equal? 25 
cents.  This is the symbol we use for “cents.”  Now let’s add up all the 
quarters we have.  How many quarters are there again?  Okay, so 25 
cents + 25 cents + 25 cents + 25 cents = $1.  This is they symbol we 
use for “dollar.”  Do four quarters equal one dollar?  Yes.  So when 
we speak a rhythm with four quarters in it, how much is this rhythm 
worth?  $1.  Great. Let’s move on to something a little bit trickier.  

o $1 above 3 quarters + 1 rest 
§ Say rhythm together.  How many symbols do we see? Also 4.  How 

many quarters do we see? 3. 3/4. 
§ Let’s add up these values.  How many cents is a quarter again? 

25.  How many quarters do we have?  3.  Let’s add 25 cents 3 
times.  25 cents + 25 cents + 25 cents + 25 cents = 75 cents.  So when 
we speak a rhythm with three quarters out of four possible quarters in 
it, how much is this rhythm worth?  75 cents. 

o $1 above 2 quarters + 2 rests 
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§ Say rhythm together.  How many symbols do we see? 4.  How many 
quarters do we see? 2. 2/4. 

§ Let’s add up these values.  How many quarters do we have 
again?  2.  Let’s add 25 cents 2 times.  25 cents + 25 cents = 50 
cents.  So when we speak a rhythm with two quarters in it, how much 
is this rhythm worth?  50 cents.  (Show a Money/ Rhythm visual with 
2 quarters and 2 rests in it different from the one drawn.)  Are these 
two rhythms the same or different?  In other words, are the patterns 
the same or different?  Show me with your hands.  Different.  Are 
these two values the same or different?  Show me with your 
hands.  Same. 

o $1 above 1 quarter + 3 rests 
§ Say rhythm together.  How many symbols do we see?  4.  How many 

quarters do we see?  1. 1/4. 
§ Let’s add up these values.  How many quarters do we have again? 

1.  So how much is this rhythm worth? 25 cents.  (Show a Money/ 
Rhythm visual with 2 quarters and 2 rests in it different from the one 
drawn.)  Are these two rhythms the same or different?  Show me with 
your hands.  Different.  Are these two values the same or 
different?  Show me with your hands.  Same. 

Culminating Activity 
Create your own Rhythm 

• Go back to seats 
• Hand out Create Your Own Rhythm worksheets 

o Part One: Students will be given certain money values (25¢, 50¢, 75¢, 
$1).  Their job is to design their own rhythms in the blank spots by inserting 
quarters, rests, or dollars.  Any combination of money is acceptable, as long 
as the money values add up to the correct value. 

o Part Two: With their partners, the students will work together to say the 
rhythm. 

 
Assessment 
The following assessment will be used to measure students’ ability to identify quarters and 
dollars and understand rhythm. 
 
Whole Group Reflection – Reflect on activities 
 
Written reflections – journals 
 
 
 
 
 
 
 
 
Adapted from Lesson Plan Template by Eric Johnson 2002 
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Math is Music to Our Ears: Lesson 4 
 
Lesson Title: Money Dance 
 
Length: 50 minutes 
 
Age Group: Grade 2 
 
Materials Needed: drum, music, coin, Money Rhythms visuals, Heads/ Tails visuals, play 
money, easel, journals 
 
Standards:  

Math Music Movement 
CCSS.Math.Content.2.MD.C.8 
Solve word problems involving 
dollar bills, quarters, dimes, 
nickels, and pennies, using $ and 
¢ symbols appropriately. 
Example: If you have 2 dimes 
and 3 pennies, how many cents 
do you have? 

2.1 Imitate rhythmic and 
melodic patterns on pitched 
and unpitched instruments. 
 
2.2 Perform on pitched and 
unpitched instruments in 
rhythm while applying a 
steady beat 

1.1 Perform axial movements 
(e.g., bend, stretch, twist, turn, 
swing, collapse). 
 
1.3 Demonstrate eight basic 
loco-motor movements (e.g., 
walk, run, hop, jump, leap, 
gallop, slide, skip) traveling 
forward backward, sideward, 
diagonally, turning. 

 
Learning Objectives: 

Cognitive Affective Psychomotor/ Artistic 
(1) Identify all types of change and 
their values. 
(2) Speak rhythms while keeping the 
beat. 
(3) Use loco-motor and non-
locomotor movements, sharp and 
smooth movements, and levels. 

Students will be engaged 
as they use their voices 
and bodies to learn about 
all the different types of 
change and their values. 

Students will perform loco-
motor and non-locomotor 
movements, sharp and smooth 
movements, and levels in 
order to learn about the 
different types of change and 
their values. 

 
Assessment Criteria for this lesson: 

Cognitive Affective Psychomotor/ Artistic 
Can students identify all types of 
change and their values, speak rhythms 
while keeping the beat, and use loco-
motor and non-locomotor movements, 
sharp and smooth movements, and 

Will students be 
engaged as they use 
their voices and 
bodies to learn about 
all the different types 

Can students perform loco-
motor and non-locomotor 
movements, sharp and smooth 
movements, and levels in 
order to learn about the 
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levels? of change and their 
values? 

different types of change and 
their values? 

 
Introduce Lesson’s Target Learning 
How will you introduce your lesson’s concept? 

• I will introduce this lesson by describing that the whole purpose of the unit is to 
observe patterns in math, music, and movement.  This class, students will be guided to 
understand money by learning about different rhythms and movements. 

Why are you studying this? 
• To help students understand the connections between the music, dance, and math. 

 
Integrated Activities 
Whole Group Discussion 

• What do you already know about the different types of coins and movement? 
 
Movement Warm Up 

• Self-space 
o Sharp = Du du du du 
o Smooth = Du-u-u-u 

• General space 
• Levels 

 
Heads or Tails Freeze Dance 

• Students move around to the music in general space.  Instructor determines the type of 
movement. When the music stops, the students freeze.  Instructor flips a coin.  Heads 
= high level.  Tails = low level.  

 
Heads or Tails Transition 

• Hand out Heads/ Tails Visuals 
• One student will have a variety of coins with heads.  Another will have the same 

variety of coins but with tails.  They must find each other in order to become 
partners.  Group of 3 if necessary. 

 
Instructional Input – Whole Group 

• Teach about values of coins (quarter, dime, nickel, penny) and the dollar.  The shape 
doesn’t matter. 

• Pass out play money to each pair. 
 
Money Combinations 

• With your partner, figure out how much your Heads/ Tails visual costs. 
• How else can you combine coins to get that amount?  Use your play money to help 

you find 3 combinations of coins that add up to the value you and your partner each 
have. 

 
Whole Group Money Dance 
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• Instructor holds up visuals similar to what the students have.  Teacher assigns 
movements to the different types of coins.  Students will look at the visuals and move 
in self-space to the visuals. 

• We should come up with the movements now.  
o one dollar- hands up 
o quarter- skip around 
o dime- jump 
o nickel- hop 
o penny- spin 

 
Culminating Activity 
Create a Money Dance 

• Now it’s your turn!  With your partner, choose one of the combinations you created 
and choose your own movements for each coin. 

 
Perform Money Dance 

• Students will practice with their partners their Money Dance. 
• Half the room will perform to music for the other half.  Audience will comment on the 

movements they saw.  Roles switch. 
• Volunteers can share how much they dance costs. 

 
Assessment 
Whole Group Reflection – Reflect on activities. 
 
Written reflections – journals 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Adapted from Lesson Plan Template by Eric Johnson 2002 
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Math is Music to Our Ears: Lesson 5 
 
Lesson Title: Fraction Notes 
 
Length: 50 minutes 
 
Age Group: Grade 2 
 
Materials Needed: drum, music note visual, fraction visuals, a Ziploc bag per student 
(containing one whole note, two half notes, and four quarter notes), 3 fraction strips per 
student, 3 fraction strips for instruction to model folding with, model of Music Fraction Strips, 
Create a Song handout (per partner group), Elmo, journals, music 
 
 
Standards:  

Math Music Movement 
CCSS.Math.Content.2.G.A.3 Partition 
circles and rectangles into two, three, or four 
equal shares, describe the shares using the 
words halves, thirds, half of, a third of, etc., 
and describe the whole as two halves, three 
thirds, four fourths. Recognize that equal 
shares of identical wholes need not have the 
same shape. 
 
CCSS.Math.Content.2.MD.C.8 Solve word 
problems involving dollar bills, quarters, 
dimes, nickels, and pennies, using $ and ¢ 
symbols appropriately. Example: If you have 
2 dimes and 3 pennies, how many cents do 
you have? 
 
CCSS.Math.Content.2.MD.C.7 Tell and 
write time from analog and digital clocks to 
the nearest five minutes, using a.m. and p.m. 

2.1 Imitate rhythmic 
and melodic patterns 
on pitched and 
unpitched instruments. 
 
2.2 Perform on pitched 
and unpitched 
instruments in rhythm 
while applying a 
steady beat 

1.1 Perform axial 
movements (e.g., bend, 
stretch, twist, turn, swing, 
collapse). 
 
1.3 Demonstrate eight 
basic loco-motor 
movements (e.g., walk, 
run, hop, jump, leap, 
gallop, slide, skip) 
traveling forward 
backward, sideward, 
diagonally, turning. 

 
Learning Objectives: 

Cognitive Affective Psychomotor/ Artistic 
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(1) Identify a half dollar and its value. 
(2) Use fraction terms like “whole, half, 
and one fourth.” 
(3) Identify whole, half, and quarter notes 
and their values in common time. 
(4) Use loco-motor, non-locomotor, sharp, 
and smooth movements. 

Students will be 
engaged as they use 
their voices and bodies 
to demonstrate 
fractions. 

Students can perform loco-
motor, non-locomotor, 
sharp, and smooth 
movements to demonstrate 
fractions. 

 
Assessment Criteria for this lesson: 

Cognitive Affective Psychomotor/ Artistic 
Can students identify a half dollar and 
its value, use fraction terms like 
“whole, half, and one fourth,” identify 
whole, half, and quarter notes and their 
values in common time, and use loco-
motor, non-locomotor, sharp, and 
smooth movements? 

Will students be 
engaged as they use 
their voices and 
bodies to demonstrate 
fractions? 

Can students perform loco-
motor, non-locomotor, sharp, 
and smooth movements to 
demonstrate fractions? 

 
Integrated Activities 
 
Whole Group Discussion 

• What do you already know about fractions?  What about note values in music? 
 
Music Warm Up 

• Review “Du-u-u-u” and “Du du du du.” 
• Introduce half note sound “Du-u.” 
• Use money visuals. 

 
Movement Warm Up 

• Students move around to the music in self-space sharp and smooth movements. 
o “Du-u-u-u”  
o “Du du du du”  
o “Du-u” 

 
Instructional Input – Whole Group  

• Hand out rectangular strips to students. 
• Big clock 
• * Always define the whole. 
• Tape big circle on big paper.  Fold it in four pieces. Shade each piece a different color. 
• Tape another big circle on big paper.  Fold it in two pieces. Shade in each piece a 

different color. 
• Place the second big circle on top of the first.  Show how one half equals two quarters. 
• Explain this similarity to money and time.  Two quarters equal two half dollars.   
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• Do this again but with rectangular fraction strips. 
• Students will fold their fractions strips as you do. 
• Show a picture of a measure in common time.  Fold this into halves and quarters as 

well. 
 
Fraction Strip Measures 

• Pass out notes to students – one whole note, two half notes, four quarter notes. 
• Tell the students to sort the notes into piles based upon appearances. 
• Model where the whole note goes.  Student can come up to board and point to the 

fraction strip that is one whole “measure” or rectangle, unfolded. 
• Students will glue down notes. 
• After the students fill up their fraction strips with notes, speak the rhythms altogether 

on “du” as a class. 
 
I Speak, You Show 

• Instructor speaks different rhythms – “Du-u-u-u,” “Du du du du,” “Du-u, du-u.” 
• Students will hold up the fraction strip measure that they heard. 

 
Culminating Activity 
Create Fraction Rhythms 

• In partners, students will create their own rhythms on worksheets using the note 
symbols and fractions strips.  They will write down their rhythms.  Students must use 
all types of notes that they learned – whole, half, and quarter notes. 

• Students will practice speaking their rhythms. 
 
Create Fraction Dances 

• Review arm movements from the movement warm up. 
• While the instructor uses a drum to keep the beat, students will practice with their 

partners their Fraction Dance.  
• Half the class performs to the other.  Audience comments on what they saw.  Roles 

switch.  
 
Assessment 
The following assessment will be used to measure students’ ability to identify different 
fractions and different music notes by their value. 
 
Whole Group Reflection –Reflect on activities. 
 
Written reflections – journals 
 
 
 
 
 
 
Adapted from Lesson Plan Template by Eric Johnson 2002 
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Math is Music to Our Ears: Lesson 6 
 
Lesson Title: Math is Music to Our Ears 
 
Length: 50 minutes 
 
Age Group: Grade 2 
 
Materials Needed: drum, equivalent values visuals, big clock, easel and marker, music, 
journals 
 
 
Standards:  

Math Music Movement 
CCSS.Math.Content.2.G.A.3 Partition 
circles and rectangles into two, three, or four 
equal shares, describe the shares using the 
words halves, thirds, half of, a third of, etc., 
and describe the whole as two halves, three 
thirds, four fourths. Recognize that equal 
shares of identical wholes need not have the 
same shape. 
 
CCSS.Math.Content.2.MD.C.8  Solve word 
problems involving dollar bills, quarters, 
dimes, nickels, and pennies, using $ and ¢ 
symbols appropriately. Example: If you have 
2 dimes and 3 pennies, how many cents do 
you have? 
 
CCSS.Math.Content.2.MD.C.7 Tell and 
write time from analog and digital clocks to 
the nearest five minutes, using a.m. and p.m. 

2.1 Imitate rhythmic and 
melodic patterns on 
pitched and unpitched 
instruments. 
 
2.2 Perform on pitched 
and unpitched 
instruments in rhythm 
while applying a steady 
beat 
 
2.3 Perform rhythm 
accompaniments by ear 

1.1 Perform axial 
movements (e.g., bend, 
stretch, twist, turn, 
swing, collapse). 
 
1.3 Demonstrate eight 
basic loco-motor 
movements (e.g., walk, 
run, hop, jump, leap, 
gallop, slide, skip) 
traveling forward 
backward, sideward, 
diagonally, turning. 

 
Learning Objectives: 

Cognitive Affective Psychomotor/ Artistic 
(1) Tell time from an analog clock. 
(2) Partition circles and rectangles. 
(3) Identify the types of change and 
their values. 

Students will be engaged 
as they represent time and 
money exchanges 
appropriately with their 

Students can represent time 
and money exchanges with 
their voices and bodies 
through speaking rhythms 
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(4) Create rhythms. 
(5) Create dances. 

voices and bodies. and creating dances. 

 
Assessment Criteria for this lesson: 

Cognitive Affective Psychomotor/ Artistic 
Can students tell time from an analog 
clock, partition circles and 
rectangles, identify the types of 
change and their values, and create 
rhythms and dances? 

Will students be engaged 
as they represent time and 
money exchanges 
appropriately with their 
voices and bodies? 

Can students represent time and 
money exchanges with their 
voices and bodies through 
speaking rhythms and creating 
dances? 

 
Introduce Lesson’s Target Learning 
How will you introduce your lesson’s concept? 

• I will introduce this lesson by describing that the whole purpose of the unit is to 
observe patterns in math, music, and movement.  This class, students will be guided to 
understand time, fractions, and money by learning about rhythms and movement. 

Why are you studying this? 
• To help students understand the connections between the music, dance, and math. 

 
Integrated Activities 
 
Movement Warm Up 

• Review all concepts. 
• Focus on whole, half, quarter arm movements. 
• Relax on rests 

 
Blast Off 

• Fractions and movement – base of support 
• Reflect on activity 

 
Transition 

• Hand out visuals to students that have equivalent values. 
o Example: 

§ A quarter 
§ A shaded quarter of a circle 
§ A shaded quarter of a rectangle 
§ A quarter note 

• Students will find groups of two. Groups of three are okay if necessary. 
 
Partner Exchanges 

• One partner speaks a rhythm.  The other partner echoes with the movements that the 
rhythm represented. 

• Switch leaders. 
• Then, one partner will do a movement.  The other partner will echo with the sound. 
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• Switch leaders. 
 
Whole Group Reflection 

• Reflect on fractions, time, money, common time, note values, and types of movement. 
 
Culminating Activity           
 
Going to the Store Dance 

• Partners 
• One student will be the dancer while the other student is the musician. 
• Groups will be given items with certain prices that they need to buy at the store. 
• Groups will decide what time they want to go the store and what time they leave the 

store.  These two times will become beginning and ending shapes for the dance. 
• Students will then decide on the combination of coins that they want to use in order to 

pay for their item.  They can choose the type of movement represents each coin. 
• To music, the students will dance.  Encourage students to act out the whole process. 
• When the musicians reach the cash register is when they move to each type of coin. 
• The musicians will pay by speaking a rhythm representing money.  The dancer will 

give change by dancing the type of coins. 
• Groups may not all end at the same time. 
• Half the room shows the other half.  Audience comments on what they saw.  Roles 

switch. 
• Partners switch roles. 
• Half the room shows the other half.  Audience comments on what they saw.  Roles 

switch. 
 
Assessment 
The following assessment will be used to measure students’ ability to tell time, count money, 
and understand rhythm and movement. 
 
Whole Group Reflection – Reflect on activities. 
 
Written reflections – journals 
 
 
 
 
 
 
 
Adapted from Lesson Plan Template by Eric Johnson 2002 
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Appendix C 

SELECTED JOURNAL QUESTIONS 

Emotional Engagement: Student Enjoyment and Enthusiasm 
 
Lessons 1 - 5 Question 
Shape Dance 
Lunch Time Dance 
Money Rhythms 
Money Dance 
Fraction Notes 

What did you like or not like about today’s lesson? 

Lesson 6 Questions 
Math is Music to Our Ears What did you like or not like about today’s lesson?  

What is your favorite part of the whole experience? 
 
Behavioral Engagement: Student Effort 
 
Lessons 1 - 5 Questions 

Shape Dance 
Lunch Time Dance 
Money Rhythms 
Money Dance 
Fraction Notes 

What did you like or not like about today’s lesson? 
What did you learn today? 

Lesson 6 Questions 

Math is Music to Our Ears What did you like or not like about today’s lesson?  
What did you learn today? 
What is your favorite part of the whole experience? 

 
Cognitive Engagement: Academic Topics 
Lessons 1 - 6 Questions 
Shape Dance 
Lunch Time Dance 
Money Rhythms 
Money Dance 
Fraction Notes 
Math is Music to Our Ears 

What did you learn today? 
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Appendix D 

RUBRICS FOR SELECTED JOURNAL QUESTIONS 

Emotional Engagement: Student Enjoyment Category Rubric 
 

Score Descriptor 
3 The response indicates a state of pleasure  (I liked, I loved) 
2 The response is neutral (It was ok) OR reflects both pleasure & displeasure 
1 The response indicates a state of displeasure (I didn’t like, I hated) 
0 The participant did not respond 

 
 
Emotional Engagement: Student Enthusiasm Category Rubric 
 

Score Descriptor 
3 The response indicates intense enjoyment (I loved/ I liked everything) 

2.5 The response indicates fairly intense enjoyment (I liked, My favorite thing 
was...) 

2 The response is neutral/ indicates both pleasure and displeasure 
1.5 The response indicates fairly intense displeasure (I disliked) 
1 The response indicates intense displeasure (I hated/ disliked everything) 
0 The participant did not respond 

 
 
Behavioral Engagement: Student Effort Category Rubric 
 

Score Descriptor 

3 The response reflects exceptional effort (answered 2 questions with detail 
or all 3 questions in Lesson 6) 

2 The response reflects good effort (answered 2 questions without detail) 

1 The response reflects some effort (answered 1 question) 

0 The response reflects no effort (answered 0 questions) 
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Math is Music to Our Ears 
 
Rate yourself on the following.  Be honest. Think about the lessons taught by Miss Amanda and 

Miss Elizabeth. 
 

1. Are you a boy or girl? 
Boy   Girl 

 
 

2. What month and year were you born? ______________________    _______________ 
             Month    Year 

 
PART ONE: 

 
3. How well did you learn about counting money? 

 
 
        
 I learned it very well               I did not learn it well 
 
 

4. How well did you learn about telling time on an analog clock to the nearest five minutes? 
 
!
!
I learned it very well               I did not learn it well 
 
 

5. How well did you learn about fractions (wholes, halves, fourths, and thirds)? 
 
 
!
I learned it very well               I did not learn it well 
 
 
 

6. How well did you learn about music (rhythms, note values)? 
!
         
 
 
I learned it very well               I did not learn it well 
 
 

7. How well did you learn about movement (dance !  loco-motor, non-loco-motor)? 
!
       
 
I learned it very well               I did not learn it well 
 
 

Appendix E 

SURVEY 
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8. Overall, how well did you learn math through music and movement (the way that Miss 

Amanda and Miss Elizabeth taught)?!
 !

       
     
I learned it very well               I did not learn it well 

 
 
 
 
 
 
 
 

PART TWO: 
 

9. How much did you like learning about time, money, and fractions? 
 
 
 
       I liked it a lot        I did not like it at all 
 
 
 

10. How much did you like learning about music (rhythms, note values)? 
!
      
 
      I liked it a lot        I did not like it at all!
 
 
 

11. How much did you like learning about movement (dance !  loco-motor, non-loco-motor)? 
!
      
 
      I liked it a lot        I did not like it at all 
!
!
!

12. Overall, how much did you like learning math through music and movement (the way that Miss 
Amanda and Miss Elizabeth taught)?  !

 !
      
 
      I liked it a lot        I did not like it at all!
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PART THREE: 

 
 
13. What can you add about how well you learned math in these lessons?   
 
 
 
 
 
 
 
 
 
 
14. What can you add about how well you learned music in these lessons? 
 
 
 
 
 
 
 
 
 
 
15. What can you add about how well you learned movement (dance) in these lessons? 
 
 
 
 
 
 
 
 
 
 
 
16. What can you add about how well you learned math through music and movement (the 
way that Miss Amanda and Miss Elizabeth taught? 
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17. In what ways did you like or not like learning math in these lessons?  
 
 
 
 
 
 
 
 
 
 
18. In what ways did you like or not like learning music in these lessons? 
 
 
 
 
 
 
 
 
 
 
 
19. In what ways did you like or not like learning movement (dance) in these lessons? 
 
 
 
 
 
 
 
 
 
 
 
20. In what ways did you like or not like learning math through music and movement in these 
lessons (the way that Miss Amanda and Miss Elizabeth taught? 
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Appendix F 

SELECTED SURVEY QUESTIONS 

Parts 3 & 4: Free Response Questions (Qualitative Data for Enjoyment & Enthusiasm) 
Part 3 

Question 13 What can you add about how well you learned math in these lessons? 
Question 14 What can you add about how well you learned music in these lessons? 

Question 15 What can you add about how well you learned movement (dance) in 
these lessons? 

Question 16 What can you add about how well you learned math through music 
and movement (the way that Miss Amanda and Miss Elizabeth taught)? 

Part 4 

Question 17 In what ways did you like or not like learning math in these lessons? 

Question 18 In what ways did you like or not like learning music in these lessons? 

Question 19 In what ways did you like or not like learning movement (dance) in 
these lessons? 

Question 20 In what ways did you like or not like learning math through music and 
movement (the way that Miss Amanda and Miss Elizabeth taught)? 

 
Part 2: Student Self-Ratings (Quantitative Data for Enthusiasm) 

 
Question 9 How much did you like learning about time, money, and fractions? 

Question 10 How much did you like learning about music (rhythm, note values)? 

Question 11 How much did you like learning about movement (dance à  loco-
motor, non-locomotor)? 

Question 12 Overall, how much did you like learning about math through music 
and movement (the way that Miss Amanda and Miss Elizabeth taught)? 
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Appendix G 

RUBRICS FOR SELECTED SURVEY QUESTIONS: EMOTIONAL 
ENGAGEMENT 

Emotional Engagement: Student Enjoyment Category Rubric 

 
Score Descriptor 

3 The response indicates a state of pleasure  (I liked, I loved, I had 
fun) 

2 The response does not indicate a state of pleasure (I learned, It was 
easy/hard); was neutral (It was ok); indicated both pleasure and 
displeasure 

1 The response indicates a state of displeasure (I didn’t like, I hated) 
0 The student did not respond or responded “did not remember” 

 

Emotional Engagement: Student Enthusiasm Category Rubric 

 
Score Descriptor 

3 The response indicates intense enjoyment (I loved, I liked 
everything) 

2.5 The response indicates fairly intense enjoyment (I liked, My 
favorite thing was...) 

2 The response does not indicate a state of pleasure (I learned, It was 
easy/hard); was neutral (It was ok); indicated both pleasure and 
displeasure 

1.5 The response indicates fairly intense displeasure (I disliked) 
1 The response indicates intense displeasure (I hated/ I disliked 

everything) 
0 The participant did not respond or responded “did not remember” 
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Appendix H 

RUBRICS FOR VIDEO FOOTAGE: BEHAVIORAL ENGAGEMENT 

Behavioral Engagement: Student Attention Category Rubric 
 
Score Descriptor 

3 The student is on-task, as indicated by movement and/or focus throughout the entire 
performance. 

2 The student is mostly on-task, as indicated by movement and/or focus throughout most 
of the performance. 

1 The student is mostly off-task, as indicated by movement and/or focus for less than half 
of the performance. 

0 The student is completely off-task, as indicated by no movement or focus for the whole 
performance 

 
Behavioral Engagement: Student Effort Category Rubric 
 

Score Descriptor 
3 The student exerts physical energy, as indicated by strong movements and an apparent 

desire to succeed (regardless of whether or not he or she follows directions) 
2 The student exerts some physical energy, as indicated by fairly strong movements and a 

somewhat apparent desire to succeed (regardless of whether or not he or she follows 
directions) 

1 The student exerts little physical energy, as indicated by weak movements and an 
apparent careless attitude (regardless of whether or not he or she follows directions) 

0 The student exerts no physical energy, as indicated by the student not moving or 
seeming to care 

 
Behavioral Engagement: Student Persistence Category Rubric 
 

Score Descriptor 
3 The student demonstrates consistent effort throughout the dance 
2 The student demonstrates inconsistent effort throughout the dance  
1 The student dances some of the time with inconsistent effort 
0 The student demonstrates no effort and/or failed to dance throughout the performance 
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Name: ______________________________ 
Money Rhythms! 

 
Draw quarters, dollars, and rests to make Money Rhythms! 
 
25 cents 
 
 
 
 
 
50 cents 
 
 
 
 
 
75 cents 
 
 
 
 
 
100 cents ($1) 
 
 
 
 
 
Choose one rhythm from above and draw out the music notes below! 
 
 

4 
4 
 
!

Appendix I 

MONEY RHYTHMS FORMATIVE ASSESSMENT 
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Appendix J 

RUBRIC FOR LUNCH TIME DANCE: COGNITIVE ENGAGEMENT 

 

Lunch Time Dance Task (Lesson 2):  In small groups of four or five, create 

movements in self-space of what you like to do in the one-hour period of lunch and 

recess.  Begin with a shape that represents the time that lunch starts, switch 

movements every fifteen minutes (as indicated by the instructor), and end in the shape 

representing the time that lunch ends. 

 

 
Lunch Time Dance Rubric 

 Dance Criteria Math Criteria 

Clear 
Beginning, 

Middle, 
and End 

Utilized Self-Space in Movements Beginning and End 
Shapes are Strong 

and Still 

Appropriately 
Represented Time 

Interval 
1 

Interval 
2 

Interval 
3 

Interval 
4 

Beginning 
Shape 

End 
Shape 

Beginning 
Shape 

End 
Shape 

3 
(Always) 

         

2 
(Mostly) 

         

1 
(Rarely) 

         

0 
(Never) 

         

 

 

 


