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Abstract
This paper explores the role that music and dance (movement) plays in the engagement of urban learners.  Urban in this context refers to districts that have a majority minority population. The paper explores the research conducted on the effects of music and dance (movement) on cognition. In addition, it explores the relationship between cultural background and learning.  The paper further examines the effects of these two mediums by discussing the application of music and dance (movement) to science lessons in context of my science classroom.  In this context, twenty-three students were exposed to music and movement as a means of engaging with science.  These students were surveyed about their experiences to ascertain the effectiveness of these strategies in engaging these learners in science education. The paper explores the processes taken and results 
of implementing music and movement as instructional strategies in the science classroom. 

Introduction
When it comes to technical subjects, depending on the instructional strategy, students often lack motivation and find the topic boring.  In a research experiment conducted by Sociology Professor Richard Mora of Occidental College on boredom and learning for urban middle school learners, Mora found that urban students often found math  and science more boring and complained that class instruction needed to be more interesting (Mora, 2011). This lack of motivation can be linked to a lack of engaging strategies being utilized in the science classroom.  While many science methods and procedures emphasis an analytical approach, other learning modalities such as music and kinesthetic (movement and dance) are sometimes overlooked in the science classroom.   While these modalities are overlooked for more analytical processes, these modalities have high value especially when relating information to urban learners.  I have chosen to focus on urban learners because this is the population with whom I work with and are considered at risk by most educational studies.   Using music and kinesthetic to teach vital science standards is of high interest to me, given the effect of these learning modalities on urban learners.  I used music and kinesthetic several times last year to teach “major” science standards and noticed a positive correlation between this strategy and learners' interest and motivation.  I seek to further investigate this relationship through more formal means through my action research.  While I have observed there that appears to be a positive relationship between the motivate and interest when using strategies that involve music and dance, I seek to further investigate this relationship by implementing a series of lessons, followed by end of lesson formative assessments and student survey to ascertain if these strategies have any impact on urban learners’ motivation, interest, and perception of their science education. Beforing implementing these lessons I researched various scholarly works to lay a foundation for my study.  In this literature review, I have consulted the research of the following authors (  The content of the lessons will continue to emphasis those content standards emphasized by  the National Science Education Standards (earth science, science in personal and social perspectives, life science, science as inquiry, etc.) Thus, my research questions is what influence does music and kinesthetic learning play in engaging urban learners and perception of their science education.
Literature Review
Urban Learners and the Need for a Special Approach
The issue of how to best educate urban learners has been one that our country has past struggles with and continues to struggle with now in the new millennium.  Since Brown vs. the Board of Education (1954), the United States has struggled with how to even the playing field for minority learners, specifically African American due to the inequalities in education (Brown vs. Board of Education, 1954). 
However, with a growing economic divide, which has created a highly minority urban community and a highly non-minority suburbia, has come a growing cultural divide which has permeated not only communities but also education.   Urban environments are primarily dominated by minority groups, and my teaching environment is no exception.  Minorities are the majority in twenty-two big urban areas (White, 2011).  I teach in a predominately minority (African-American) urban environment.  My middle school evens describes itself as an urban middle school.  When I refer to urban in this paper, I am referring schools districts that have a majority minority population. 
 In education, it is not only an economic divide but a growing cultural divide when it comes to difference between urban learners and other learners, specifically non-minority suburban learners.  This difference can also be noted in most science curriculums.  Urban students’ culture is not reflected in most science curriculums, which maybe a reason why so many minorities do not pursue careers in science because they never felt a connection to it  (Catsambis, 1995).   The strategies used in most classrooms are those traditional ways that appeal to the mainstream (reading, writing, mostly analytical). There is a divide between culture and curriculum for these learners when it comes to science education. Particular to these urban students are a unique culture and language.
In trying to find a solution and in an attempt to bridge the gap between the science curriculum and my students' unique backgrounds and experience, I took observation of the activities my students most enjoy.  In addition to these observations and interest surveys (I frequently ask my students what activities they enjoy and to indicate their enjoyment through a thumbs-up/thumbs down method we use in class), I have found that the two activities that get the most “thumbs-up” are those activities that involve some aspect of music and/or dance.  This revelation was not extremely surprising to me as music and dance have long been documented as essential aspects of the culture heritage of many minority groups.  As was noted in a frequently cited study on dance, music and culture, “Since at least the 19th century, dance and music have emerged as potent symbols of identity for ethnic groups and nations worldwide (Reed, 1998, 510).  With these ideas in mind, my research focus is on how to reach my urban students through a medium that they understand and appreciate, music and dance/movement.  When referring to urban schools which are predominately African-American and/ or Latino, the culture of these students are stepped in a rich heritage of dance and music  ( Beachum & Obiakor, 2005;Flores, 2000).  
Beachum & Obiakor (2005) highlight the dynamics involved in teaching urban students.  They emphasize the importance of building upon students' culture to promote student-teacher relationships, which thus leads to academic achievement.  Beached & Obviator (2005) further highlight many studies that have shown that different methods beyond traditional approaches have to be considered when trying to reach urban learners.  The authors in their study of successful urban schools also found that in order for a urban school to be successful in needed to incorporate parts of their students live into the curriculum.  The incorporation of music and movement into the curricula is in the spirit of embracing key aspects of urban culture, with the intention of creating a more engaging experience for these learners.
Duncan-Andrade (2002) makes the argument that urban learners need an approach different from that of the traditional educational approaches.  They argue that urban learners can best be served by engaging them with facets of their cultural, specifically hip-hop culture.  They purport as classrooms become more diverse that trying to connect to these learners in meaningful ways will be the greatest challenge facing today’s teachers.  It is only by finding ways to bridge these student’s culture to the curriculum will educators be able to make meaningful connections and engaging experiences for diverse learners.
Further, Ginwright (2004) re-affirms the needed for children of color, specifically the African-American urban youth, to have an education that is infused with their culture.  In his book, he highlights the success and failure of multicultural reform movements, specifically a project that was undertaken at McClymonds High School.  He also highlights the importance of Afrocentric scholars who argue that cultural omissions in schooling and curricula erode students’ self-esteem and contributes to poor academic performance.  
Irizzary (2009) makes the case for using untraditional approaches to reach urban learners.  Irizzary highlights that the potential of using urban culture and hip-hop has been well documented as serving a bridge to the standard curriculum.  In these arguments is the spirit of Brown vs.  Board of Education (1954), where certain education environments can be either detrimental or beneficial to students of colors and urban students.  In this new millennium, the goal of reaching urban learning has not yet been reached as traditional ways of learning are over-emphasized. In these environments a more non-orthodox approach is needed and that approach lies in making cultural connections.  For the purposes of this paper, those cultural connections lie in infusing the curriculum with movement (dance) and music. 
Music Research: There Maybe Magic in the Music
Infusing music into the curriculum may not only be a way to engage urban learners, but also a way to improve brain function which may also lead to academic achievement.  Weinberger (2003) emphasizes the findings of new brain research that shows that music is not simply for entertainment but that it helps improve brain function and can strengthen skills in other subject matter.   Weinberger highlights that constant new findings show music as having a positive impact on child development, intelligence and cognitive abilities.  He provides several examples of how the public is buying into this notion and subscribing to the thought that music can lead to stronger brain function.  Weinberger points out the actions of political figures whom have required schools to play at least thirty minutes of music each day for belief that the use of music in the classroom positively influences cognitive function.   The article summarizes some of the most prominent findings of how music is positively influencing intelligence and cognitive abilities. Due to music’s positive impact, there is push for collaboration between music among other disciplines including science.   Further, the author contends that it is not simply playing the music but how we use it to guide our efforts that influence cognitive ability.  The author further emphasizes that music has a biological link to our development and intelligence, noting that the brain has a special place for music as it does language. It is this connection that displays the brains of children are inclined towards music, which leads them to enjoy and engage in music.  These stances further support the use of music in the classroom as a means to engaging students.
Music, the Brain, and Its Synapses.
Not only has it been shown the brain holds a “sweet” spot for music, literature in neuroscience supports the conclusion that music helps synapses grow stronger (Weinberger, 2003).  A synapse is a structure that permits a neuron to pass an electrical or chemical signal to another cell and essential to neuronal function.  Weinberger contends that music is good for the brain.  By allowing students to put scientific content to music, students are given their brain two works outs, as Weinberger asserts “making music actively engages the brain synapses, and there is good reason to believe that it increases the brain’s capacity by increasing the strengths of connections among neurons (Weinberger, 2003, pg. 38).”  
May we have some Movement with that Music? The Impact of Movement on the Brain
While music has been shown to have a positive impact on cognition and learning, the use of movement shares the same positive influences on cognitive abilities.  The positive role that movement plays in learning has been displayed in many studies.   Jensen (2008) highlights much of this research and the impact of movement on learning and cognitive ability.  Jensen highlights that many studies have concluded that physical activity affects the brain.   Jensen highlights that the notion of physical activity being good for children has been researched and supported by different cognitive scientists.  In addition, it was shown that these studies were supported by applied research that compared academic achievement in schools were physical activity is implemented and school that do not implement physical activity.   
Jensen (2008) also makes reference to scholar Larry Abraham, of the Department of Kinesiology at the University of Texas at Austin, whom asserts the importance for students to move around in content classes.  Similar to the brain-based research done on music’s impact on cognition, it has been shown that movement enhances circulation so that neurons are getting more oxygen; it spurs the production of nerve growth, which is a hormone that enhances brain function.  Jensen (2008) also highlights that not only does movement spur nerve growth, but also stimulates the release of neurotrophins.  Neurotrophins have been shown to cement memory and enhance connections between neurons.   It is shown here that movement has an extremely important impact on the brain and thus on cognitive abilities such as memory and retention.  Such evidence of the benefits of movement is worth furthering investigating its influence on academic achievement and information retention, specifically in the science classroom.   It is my goal in implementing music and movement to not only provide an engaging experience but to further academic achievement and information retention.

Methods

Participants

The study participants are twenty-three students who are in my second period class.  My second period class is part of the schools optional/honors program. These students were placed in this program due to being identified as high-achieving (through the results of the Tennessee Comprehensive Assessment Test aka TCAP).  Students had to score proficient in either math and/ or English Language Arts on their TCAP in order to be placed in the honors program.  There are 7 males and 16 female students in this class. 

Research Setting

I teach in the 21st largest school district in the nation.  The district serves a highly urban and minority student body.  Approximately 87 percent of the district’s students are black, 9 percent white, and 8 percent represent other nationalities per the districts website.  Approximately 71 percent of the district’s students are eligible for free or reduced lunch. The middle school where I teach is classified as a public urban middle school per the school’s website and is representative of the district’s student body demographics.  I teach five classes and selected my 2nd period class due to its demographic being representative of both our 7th grade student body and the school’s general student body.   In my second period class, there is 1 Caucasian-American student, 5 Latino-American students, and 17 African-American Students.  Teaching happens primarily in my classroom and a science lab that is used by the entire school.  Resources are minimal.  My classroom is equipped with one teacher’s station, one lap-top, and a sink.   Given the shortage of technology and materials, I am always trying to come up with creative low-budget lessons.  Many times, I have bought materials out of pocket, and I am always looking for material “loan” program (programs were you can request to use materials but must return them after use).  Some of city’s museums have such programs.  The classroom is facilitated by one classroom teacher.  I do not have any teacher assistants.  The classroom is equipped with 34 student desks that are typically arrange in either group seating or paired seating. 

Data Collection

My data collection strategies included: classroom observation, surveys, and classroom artifacts.  Hoepfl (1997) highlighted that observation and interviews are two main data collection techniques.  Observations included my personal observations of what took place before, during, and after the lesson.  My survey was composed of three questions:  1) select the activity you enjoyed most and explain why? 2) Did you find the activity you selected engaging, explain why?; 3) Do you feel the activity you selected help you learn the lesson’s objectives?  I have selected these forms of data collection due their ability to provide description and meaning from the perspective of the participants. 

Data Analysis
 Analysis
.

I used inductive analysis of data
.  Hoepfl (1997) refers to inductive analysis of data as finding critical themes that emerge out of the data.  I open coded, identifying themes that emerge from my raw data (Hoepfl, 1997.)   It was my goal in opening coding to create conceptual categories from my data, which served as the preliminary framework for my analysis.  After open coding, I devised an audit trail a scheme for identifying categories according to context and speaker (Hoepfl, 1997.)   It was following the audit trail that I was able to  axial code, in which I re-examined the categories identified and determined any relationships between them to allow me to get a fuller picture of what has occurred.  It from the these last steps that I was able to devise a conceptual model which my data and interpretation supported, which will be discussed in later in my findings.  


As was mentioned earlier, in this study the following qualitative data collection techniques were used: student surveys, direct observation, and classroom artifacts. Direct observation provided a full picture of the experience, while surveys provided insights into the students’ thoughts and feelings towards the project, and the class artifacts provided tangibles produced from the study. In order to organize and classify the information gathered, themes were created.  The following themes emerged: song and dance as a learning tool in science, song and dance as a means of promoting innovation and inquiry in science, increasing motivation through the implementation of song and dance in science, and song and dance as a means to build teamwork in science. Below is an analysis of my data.

Findings 
My research question was: what influence does music and kinesthetic learning play in engaging urban learners and their perception of science education?  Thus, I was looking to compare the learning styles of music and kinesthetics (dance) to the traditional analytical methods of learning which are writing and reading intensive.  In order to conduct an investigation into this question, I performed three lessons on Rocks and Minerals, two of those lessons emphasized the traditional ways of learning (skill sheets and lab-write-ups), while the last lesson emphasized dance and music in a project I entitled the “Lets Rock Project”, LRP.  In the LRP students were tasked with creating a song and dance to teach their peers about identifying minerals and Mohs’ Hardness Scale.   I treated LRP as the variable I was looking to investigate to determine its effectiveness on my students’ engagement vs. traditional methods of learning which was emphasized in the other two lessons. During each lesson, I made observation notes and took pictures.   

After completing all three lessons, students were presented with a quiz on the lesson’s objectives and a survey asking students to decide out of the three lessons, which did they find the most engaging and which they felt helped them the most in learning the lesson’s objectives the best.  After administering the surveys, I went through the process of open coding and began to see some themes emerging.  It was not until I began my “audit trail” that the project really took on life as I matched these themes with direct quotes from participants.  However, it was through axial coding that I came up with a conceptual framework in which I saw that music and dance as an instructional strategy not only increased student engagement, but also motivation, teamwork creativity/innovation, and possibly student achievement.  Below, I discuss the data derived from each data collection techniques utilized.

Observation

During observations of each lesson, I looked for three things: students’ ability to stay on task, students’ interaction with classmates, and students overall interest in the activity determined by facial expression and conversation with peers.  During the first lesson, the rock lab, some students appeared very interested in touching the rocks and feeling their texture.  They appeared to be excited about seeing the actual rocks that were pictured in their textbook. However, after this initial excitement, interest dwindled and students were ready to move on to the next assignment. Thus, students’ ability to stay on task was limited to initial enthusiasm.  Students’ interactions with classmates in the lab and their overall interest also dwindled after about three minutes of studying the rocks.  The rock lab was not sufficient in keeping students engaged or motivated in the lab (Refer to Appendix A for lab pictures).

During the second lesson, an identifying minerals skills-sheet in their Interactive Workbook was used, students’ responded to the skills-sheets with an un-enthusiastic attitude.  Ability to stay on task was good as students were motivated by the fact that the skills-sheet had to be turned in for a grade.  Thus, the receipt of a passing grade was the prime motivator, not genuine interest/engagement.  While collaboration was encouraged, students did not collaborate and were more focused on just finishing the assignment (Refer to Appendix B for skills-sheet pictures).  

Lastly, during the “Let’s Rock Project”, students were excited from hearing the initial requirements of the project through the actual execution of the project.  From beginning to the end students were engulfed in their projects.  Students appeared to be excited about collaborating with peers (even students whom decided to worked solo visited other “artists” to check out their creative works and to gain ideas).  Students also appeared to not want to leave class when it was time to transition to their next subject class as they were busy working on their songs.  Thus, engagement and motivation was sustained longer than the initial introduction of the project as it was the case in the other two traditional methods of instruction and learning. Refer to Appendix C for LRP pictures.
Classroom Artifacts

There is a saying that the proof is in the pudding.  I also found this saying to be true of the mediums in which the three different lessons were delivered.  As a teacher my goals is to motivate and engage my student in the day’s lesson.  When creating three lesson plans for my Action Research Project, as a teacher I could feel the “energy” of each lesson during the planning process. When creating the rock lab, I was excited and knew the students would like to see and touch the rocks, but there was nothing to keep that excitement after the initial inspection of the rocks.  

The lesson’s energy was just not one that was long-lasting as one can both see and “feel” that energy when reading through the lesson plans.  The skills-sheet is the typical workbook like worksheets that one may find in many classes across America which emphasize reading comprehension and writing after completing a lab.  These skills-sheets get the job done and are good at ascertaining a student’s reading comprehension, however, like Marcia Tate has famously published, “Worksheets don’t Grow Dendrites.”  Lastly, in the LRP lesson plan, the energy is evident as students are required to get their creative juices flowing. Automatically when students have to create, they are on level 6 of Blooms’ Taxonomy emphasizing higher order thinking skills. 

Surveys

After the unit was completed students were provided the following survey questions
: 1) Out of the three activities which did you enjoy the most (lab, skills-sheet, or Let’s Rock Project (LRP))? 2) Did you find the activity you selected engaging (interesting)? 3) Do you feel that the activity you selected helped you learn the lesson’s objectives?  The survey questions were open-ended in order to ascertain as much of students’ perceptions, feelings, and thoughts towards their experience.  The questions also touched on both engagement and learning in order to take a step further and see if students not only felt that they were engaged but did this engagement lead to learning.  From the 20 students that were surveyed, 16 students selected the Let’s Rock Project as their favorite among the 3 lessons.  There were 4 students stated that they preferred the lab activity the best, stating reasons such as they liked the feel of the rocks, “I feel it helped me [the learn the materials] cause I could feel the rock[s].”  Students, whom enjoyed and selected LRP, stated various reasons for why they selected the Lets Rock Project. For example, one student commented that the project “was fun.”  While another student commented on the musical aspects of the project, “I enjoyed the Let’s Rock Project because we put learning into music.” When commenting on if LRP helped them learn the lesson’s objective, the same student stated, “Yes, because we had to read and study and read and study about the stuff we put in our lyrics.” 

Commenting on engagement, the same student commented, “Yes, [response to were you engaged?] because we were learning when we were making the lyrics to the rap. And listening to other raps helped us learn more about things.”  Concerning creativity, one student commented, “I liked the Let’s Rock activity the most because [we] had a chance to be creative, we learned, and it was very fun.” Lastly, other students commented on the collaboration aspects stating, “I liked the Rock project because I had time to discuss with my friends,” and “It was fun to interact with my friends as a group” (refer to appendix d for some of the survey responses).  Themes that emerged were: song and dance as a learning tool in science, song and dance as a means of promoting creativity and inquiry in science, increasing motivation/engagement through the implementation of song and dance in science, and song and dance as a means to build teamwork in science.  

Rigor and Validity

In addressing rigor and validity in my research, I addressed debriefing, outliers, and triangulation.  To debrief, I asked my sister whom is Chemistry major and whom has taught honors and advanced placement physics and chemistry to look over my data. She was also provided with my lesson plans.  The themes she saw emerge was: music and dance as a “creative outlet” and “music and dance as a motivator.” 

`
In my research were some outliers, there were some students who did not prefer the LRP project and preferred the traditional lessons.  Out of the 20 students surveyed, 4 students felt that the other lessons were more engaging to them.  To arrive at this data and to make solid conclusions in order to arrive at my final conceptual model, I utilized triangulation of data. I analyzed the result of direct observation, classroom artifacts, and surveys to arrive at a fuller picture of my research context and findings.

Findings/Discussion

From the themes that emerged: song and dance as a learning tool in science, song and dance as a means of promoting creativity and inquiry in science, increasing motivation/engagement through the implementation of song and dance in science, and promoting teamwork,  the conceptual framework I arrived at is music and dance as a bridge to science.  This conceptual framework ties back to my research question: what influence does music and kinesthetic learning play in engaging urban learners and their perception of science education?  My research supports the notion that both music and dance can serve as effective tools to engage urban learners.  

As the literature review suggested, urban learners need authentic contexts  in which to thrive and be engaged
.  In my research, I focused on the two factors of music and dance as these were important aspects of my learners’ background and culture. It is when I examined my learners’ culture, interests, and backgrounds  that I began see how to best help them  make meaningful connections to the science content that they were learning. This examination of culture and interest led me to focus on the factors of dance and music. This is the same cultural connection that Irrizary (2009), Beachum & Obiakor (2005), and Duncan-Andrade &Morrell (2002) reference.  It is when one asks the question how to bridge content, context, and cultural that one truly begins to make an effort to engage urban learners.  While engagement is an important aspect of learning, in a high-stakes test environment, one cannot dismiss the need for an instructional strategy to not only be engaging but to also produce academic gains.  Jensen (2008) and Weinberger (2003) contended that music and movement not only provide an enlightening experience but led to improvements in cognition.  My research also supports this notion that student retain content knowledge better when music and dance are incorporated into the classroom.  Thus music and dance as a means to reach urban learners not only provides a fun experience for these learners but an experience with long lasting implications when it comes to cognition and learning.  

Conclusion

Thus, in the quest to increase the participation of minority students in STEM disciplines, one needs to look no further than implementing the arts as a way to embrace urban learners.  I believe this has huge future implications for STEM education in America as our population becomes more urban and as minority populations continue grow.  I would like to further this study by incorporating an exploratory class dedicated to music, movement, and science, where music and movement are the two main instructional strategies used.  I believe it would be a unique experience for both instructor and learner.  I am not advocating for the replacement of the traditional science classroom, but to supplement the traditional approach with music, movement, and science  elective/exploratory classes.  I believe strongly that  it would be a good idea from this experience for a student to be able to take a traditional science course but then have the choice to select a more “fun” science course as an elective as a student  has the option to select teen living, art, music, or physical education as an exploratory course (science would be among these “fun” /enrichment options.  However, to make such a choice competitive option against a class like teen living, where students get to bake cookies and cupcakes, it must be engaging.   My research supports the literature that music and dance makes science more engaging for learners. While I would like to see science and other STEM subjects more embedded in the general curriculum as both a traditional and enrichment class options, I do acknowledge that there are some limitations.   One of the main limitations faced in implementing such a project and one that while conducting my research is time and resources.  While students enjoy lessons incorporating music and dance, these lessons take more time and planning than the typical science lesson.  If done right, the science class basically becomes a production studio with students creating scientific creative works of art, and while my research supports that these methods are engaging and can be effective in increasing content retention, there is still a strong educational reform movement prevailing that focuses on high stakes test and student achievement.  In some districts, it maybe that if the instructional strategy does not mirror a high stakes test setting (appears too non-conventional), then it may be dismissed as non-effective.  However, from my findings, I do believe there is future and place for music and dance in the science classroom.
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