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Abstract

This study evaluated using music as an instructional tool, specifically in phonics and language arts in a kindergarten class. The 17 participants in this study attend an elementary school in a suburb of a large southeastern metropolitan city. The research project used quantitative research methods to collect and analyze the data. Using pre and post tests, the studied compared the student growth in letter sound recognition with and without the use of music as part of the phonics and language arts instruction. The results from the quantitative study were statistically significant with a p value of .0004, showing that the use of music during language arts instruction notably impacted the student’s acquisition of letter sounds. 
Introduction 

The purpose of this study was to determine whether the use of phonemic based music, as part of language arts instruction, can affect the growth of student development in phonemic awareness, specifically letter sound recognition. The rationale behind studying the relationship between music and learning has been researched and evaluated for many years. Research suggests phonemic awareness may be the connection between the use of music instruction and the increase of reading skills (Gromko, 2005).   Lamb found a significant difference in academic achievement in children who received music instruction, as part of the language arts curriculum, in comparison to those who did not (1993).  

In kindergarten, learning letter sounds is one of the fundamental skills for acquiring the ability to read and write. This study researched the effectiveness of using music as an instructional tool, which in the future can be used as a strategy to support literacy instruction. The question for the study was: Will the student’s acquisition of letter sounds improve through the use of phonemic-based music in addition to the normal phonics and language arts instruction?
Literature Review

In education there is a plethora of theories and methods of how students learn best. In reality, educators know that all students learn differently and a variety of ideas and strategies must be implemented to meet the needs of every student. For the purpose of this research, this literature review will analyze the theories behind musical intelligence, the different ways that children learn language arts and phonics, and the effectiveness of using music as a method of acquiring and retaining phonological awareness. 
Musical Intelligences

Gardner (1999) has researched the different ways that people learn and has developed a theory of multiple intelligences, which encompasses eight intelligences including: linguistic, logical-mathematical, spatial, bodily-kinesthetic, interpersonal, intrapersonal, naturalistic, and musical. Through her research about the connection between multiple intelligences and literacy development, Brand (2006) found that students’ literacy skills increased through the implementation of strategies and techniques based on Howard Gardner’s theory of multiple intelligences. Brand states, “the multiple intelligence theory is gaining widespread recognition as a useful approach to ensuring the diverse needs of all children are addressed in curricular planning and implementing” (2006, p. 134). For the purpose of this study, the focus will be on musical intelligence. 
The connection between musical intelligence and cognitive intelligence has been researched, debated, and discussed for years. Many people have dismissed the connection between music and cognitive development, unaware of the benefits it brings to students (Snyder, 1997). Many believe there may not be a direct correlation between musical and academic intelligence. However, there are connections between how the ideas are processed and formed in the brain (Colwell & Davidson, 1996). It is important to acknowledge the benefit of using music in school because most children have an interest and some capability in music. Even if students do not excel in music, Colwell and Davidson (1996) remind us that “not everyone is gifted mathematically or verbally, yet the schools have undertaken the task of enabling all children to be mathematically and verbally literate” (p. 58). Introducing music to students at an early age is important because the critical period for the brain to develop musical intelligence is before the age of nine (Snyder, 1997).  Research suggests that not only is music a way for children to make connections with symbols and patterns, it is also an important basis for reading. Snyder (1997) supports this theory when she writes, “Music is preliterate and aural, it becomes a perfect pre-reading tool for understanding language patterns before symbolic codes are understood” (p. 167). 
Phonics and Language Arts Instruction
Language arts and phonics instruction are a vital part of the kindergarten curriculum. By providing students with the solid foundation in reading the teacher is giving students the tools they need to be lifelong learners. Brand (2006) states, “Phonemic awareness and letter knowledge are highly correlated with later reading accuracy and fluency” (p. 133). There have been many debates over the most effective way to teach language arts. Should educators teach students phonics or incorporate a whole language approach?
The whole language approach incorporates language arts instruction into all areas of the curriculum, not in small sections or lessons. Many educators today integrate the whole language learning theory into their classrooms. The whole language theory has often been described as a teaching philosophy, not a series of planned activities (Hempenstall, 1997). When discussing the whole language instruction program Water (1999) states, “The philosophy is based on the view that when learners are learning to read and write they are not just learning a set of skills, but they are acquiring a network of strategies for operating on or with text.” Music is a commonly used strategy in the whole language approach because it empowers the individual learner, can be integrated into all lessons, and meets the needs of a diverse group of students (Hempenstall, 1997). 
Phonics instruction is a language arts program that is frequently implemented in elementary schools all over the country. The most commonly used phonics programs are planned and scripted, discouraging teachers from varying the lessons and leaving little room for individuality (Milosovic, 2007).  Phonics is the study of sounds and how these sounds are used to make words. Successful phonics work depends on children listening well and speaking clearly. Many educators do not support the phonics teaching theory. Milosovic (2007) says, “Scripted curriculum has failed to meet the objective of increased literacy in part due to the fact that it does not meet the needs of the individual children” (p. 28). There is also concern because many phonics programs are focused on teaching phonemic awareness and they fail to teach the students vocabulary, which is a vital piece of achieving reading fluency and comprehension (Milosovic, 2007). 
In order to improve reading and writing skills, educators need to implement a reading program that applies both phonics instruction and whole language approaches into the curriculum. It is important to focus on the development of literacy skills and provide the students with a variety of language arts experiences every day. Jones (2006) states, “Researchers recommend providing every student with two to four hours of literacy instruction every day. For most students, this means receiving literacy instruction and support throughout the day, in every course from physical education to calculus” (p. 33). It is important to train teachers on how to effectively use literacy-based strategies with the students. Teachers in every subject and at every grade level must work together to provide students with a language rich, literacy based education (Jones, 2006). 
The Connection between Music and Cognitive Development

The rationale behind this research project was to study and observe the connections made by using music as an instructional tool in language arts. Many researchers believe that literacy can be developed through the use of music. McIntire (2007) said, “Music and literacy go hand in hand” (p. 44). Music educators continue to stress the significance of incorporating music into the general education classroom (Lamb, 1993). The basis of both reading and music is listening; by focusing on the similarities in music and literacy both skills will improve (McIntire, 2007). Lamb (1993) states, “children achieving high scores on pitch discrimination also did well on phonemic awareness and showed good reading performance” (p. 25).  Singing is an exciting and beneficial way for students to learn that letter sounds can be manipulated to create spoken words (Smith, 2000).  It has also been found that using music can positively impact the literacy skills of students with special needs (McIntire, 2007). McIntire (2007) goes on to say, “By adding rhythm, music, and movement we send messages to the brain through various pathways and create a richer learning experience” (p. 46). John Smith (2000) offers many ways to incorporate music into reading. For example, pointing to letters on a chart while the students sing the song helps children make visual representations for the letters in the alphabet. Putting academic content into a well known song can give students a strategy and tool to help them access and remember their learning (Smith, 2000). 
Research has been done on the effect of musical melodies on learning and memory. Rainey and Larsen (2002) researched how setting information to music can increase a person’s ability to remember and learn information. While integrating music and melody may help recall information, there is no way to calculate music’s effectiveness on long-term memory (Rainey & Larsen, 2002).  Although children may memorize the words in a song, it is important to realize that children can sing a song without knowing the meanings of the lyrics or having the ability to grasp the content within the song (Calvert, 2001). Teachers must realize the importance of students understanding the content they are hearing through music, rather than simply recalling lyrics. Calvert (2001) states, “the challenge remains to make this type of format maximally effective for deeper levels of learning, not just superficial verbatim recitation of lyrics” (p. 340). 
In order to recognize the correlation between music and learning, it is critical to understand the way that the brain processes information. Rainey and Larsen (2002) state, “A number of studies suggest that memories for music and lyrics are at least partially integrated” (p. 177). The findings from these studies provide a foundation for why learning content set to music could improve the recall of the information. Rainey and Larsen (2002) state, “In attempting to recall information, the individual can rely upon the familiar music as a retrieval cue” (p. 178).  However, it is possible that musical training or experiences may have an impact on the helpfulness of using music as a way to remember information. For example, Rainey and Larsen (2002) said, “Individuals with a good ‘ear’ for melody and/or a good sense of rhythm might be able to use these elements more effectively than those with average or poor sensitivity to these characteristics of music”(p. 184).   
Music activities complement a wide-range of literacy learning strategies. Educators have implemented music as a way to help students learn alphabet sounds and letters (Page, 1995). John A. Smith (2000) states, “Meta-analyses of arts education research studies suggests that music activities in particular are strongly associated with nonmusical curricular outcomes. Music activities can enhance the students’ academic performance, social skills, and content learning” (p. 646). Taking into account the theory of multiple intelligences, the educational profession is increasing the role that music plays in the education of students (Colwell & Davidson, 1996). One way that using music as a learning tool supports a students education is through active participation. John Smith (2000) states, “Anyone who has appreciated the shining faces of children in song can testify that music provides emotional security and active participation” (p. 649). 
In conclusion, there are a variety of different viewpoints about the use of music in the classroom. Many researchers question whether learning information through music leads to the retention of knowledge or if the learner only temporarily remembers the information. Others note strong connections between music and learning, supporting the theory of using music as an instruction tool. In addition, researchers have found that music can significantly enhance children’s language literacy as well as support aural skill development (Gromko, 2005).  In the classroom, using a variety of teaching strategies and developmentally appropriate activities is essential in creating a successful learning environment. When working with young children, it is important to note the social and emotional benefits of music, in addition to the academic principles. McIntire (2007) said, “As teachers and music lovers, we want to share the joy and power that music can bring to our students lives” (p. 48). 
Methodology

The purpose of this study was to determine the effectiveness of using music, as part of language arts instruction, on student’s letter sound acquisition. 
Design:


A quantitative research design was used for this study. All assessments during this study were given to the students individually. The pre-tests and post tests were given to the students using flashcards containing the alphabet in D’Nealian handwriting, which is the handwriting program that the school uses in all kindergarten classrooms. The students were asked to look at the letter and state the sound the letter makes. The students were assessed on both upper case and lower case letters in random order. In an effort to evade the test-retest effect, each time the letter sounds were assessed they were in a different order. Also, the students were not given the correct answer during the assessment.  Each student was given a score based on the number of letter sounds they correctly stated (out of 52). The overall score out of 52 is derived from testing the students on the letter sounds of the 26 upper-case and 26 lower-case letters. 
Participants: 

The research project took place in a public elementary school in a suburb community of a major metropolitan southeastern city.  Looking at the history of the school, the ethnicity of the student population continues to widen and change each year. In 2007, approximately 63% the school’s population were Caucasian, 14.9% were African American, 7.9% were Asian, 8.3% were Hispanic, 6.2% were multi-racial, and less than 1% were Native American. The socio-economic range of the students at the school was diverse. There were students that came from families of high incomes, average incomes, and others that qualified for free and reduced lunch. In 2007 the number of students who were served free and reduced lunches rose from 15% to over 16% (Mauldin & Adeli, 2007). 

The participants in this study were seventeen kindergarten students enrolled in a regular education classroom. There were eight boys and nine girls involved in this study. The ethnic background of the students is as follows: 12 Caucasian students, one Asian student, and four multi-racial students. Four of the students in the class participated in the Early Intervention Program and one student has been retained in kindergarten. The students in the study all received parental consent to participate in the research project. The students were organized as a whole group for the purpose of this study. 
Instruments Used in the Study:

· D’Nealian alphabet flash cards were used to collect the data from the students. The students were assessed on both upper and lower case letter sounds. 

· The letter sounds checklist was used to record the data from the pre and post tests, form A located in the appendix. 

· A data collection sheet was used to organize the data collected, form B located in the appendix. 

Procedures:
The research was completed over a six week period in three steps outlined below:
Step 1 (weeks 1-3): The students were given the pretest using the letter sounds checklist (form A) on the first day of week one. Regular language arts and phonics instruction was given for three weeks. On the last day of the three week period, the post test was given to the students using the letter sounds checklist (form A). 
Step 2 (weeks 3-6): The posttest from step one was also used as the pre test for step two. Language arts and phonics instruction continued as usual for the next three weeks. In addition to regular instruction, a phonemic-based song was played every day at the beginning of phonics instruction. The song reviewed the letters of the alphabet, the sounds each letter makes, and a word that begins with each letter sound in the alphabet. 

Step 3 (last day of week 6): The posttest, using the letter sounds checklist (form A), was given to all students.  The data collected was documented onto the data collection sheet (form B).
Figure 1 shows the timeline for the research.
Figure 1: Action Research Timeline  
	Step 1 (weeks 1-3)
	Step 2 (weeks 3-6)
	Step 3 (last day of week 6)

	-Pretest (day one of week one)
-Regular language arts and phonics instruction for three weeks. 

-Posttest 
	-Pretest (posttest from step 1)

-Regular language arts and phonics instruction 
-Phonemic-based song played every day at the beginning of instruction
	- Posttest 
-Data documented on the data collection sheet 




Results


The purpose of the action research paper was to determine if using phonemic-based music impacts the acquisition of letters sounds. A pretest was given to assess the number of letter sounds that each student could state. The teacher then taught phonics and language arts as usual for three weeks, which was the non treatment phase of the research. A posttest was given to obtain the growth in letter sounds recognition over the three week period. This same posttest was used as the pretest for the treatment phase of the research. After three weeks of treatment a posttest was given.  For the purposes of this research, I am focusing on the gains within the two
phases, with treatment and without. The method of analysis for the research included statistics derived from a t- test that compared the gains in the two phases of treatment. From the t-test, statistical significance of the treatment was determined. 

Data was collected from pretests and posttests that were administered at the beginning and end of each phase of the research. In figure 2, the graph is comparing the letter sound gains in phase one and phase two for each student participating in the research. It is important to note that all but 3 students made greater gains in phase 2 (with music) than in phase 1 (without music). 

Figure 2: Student Gains Comparison
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In figure 3, the graph is comparing the means of the four assessments. This graph is showing the average number of letter sounds that each student could state in the different phases of the research. Figure 3 illustrates the success of the study with the average mean rising as a result of the treatment.
Figure 3: Mean Comparison in Pre and Posttests
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The descriptive statistics, outlined in figure 4, show the mean gain without treatment is 3.2, compared to the mean gain with treatment at 17.2, showing a total mean gain of 14. This data also shows that the standard deviation without the treatment is 5.1, compared to the standard deviation with treatment which is 2.2. This data confirms that the students gain scores without treatment more widely distributed, than students gain scores with treatment. 
Figure 4: Descriptive Statistics
Descriptive Statistics

	Without Treatment
	
	With Treatment
	

	Mean
	3.2
	Mean
	17.2

	Standard Error
	2.267156
	Standard Error
	0.969535

	Median
	5
	Median
	18

	Mode
	#N/A
	Mode
	19

	Standard Deviation
	5.069516
	Standard Deviation
	2.167948

	Sample Variance
	25.7
	Sample Variance
	4.7

	Minimum
	-5
	Minimum
	14

	Maximum
	8
	Maximum
	19


A t-test was used to compare the gains in the two phases of the treatment. Results indicate that the pretest-posttest gains the students made because of the treatment had a p value of p<.0004, which is considered statistically significant. The paired samples t-test is outlined in figure 5. 

Figure 5: Paired Samples T-Test
T-Test: Paired Two Sample for Means

	 
	Data without treatment
	Data with treatment

	Mean
	6.0625
	15.0625

	Variance
	30.19583333
	27.92917

	Observations
	16
	16

	Pearson Correlation
	-0.082786986
	

	Hypothesized Mean Difference
	0
	

	df
	15
	

	t Stat
	-4.537975357
	

	P(T<=t) one-tail
	0.000196235
	

	t Critical one-tail
	1.753050325
	

	P(T<=t) two-tail
	0.00039247
	

	t Critical two-tail
	2.131449536
	 


Conclusions


After analyzing and reviewing the results of this quantitative action research project, I discovered that using music as part of the language arts and phonics curriculum increases the growth of letter sound recognition and phonemic awareness. There was a statistically significant growth in the student’s knowledge of letter sounds while using music in instruction. Statistically speaking, the p value of .0004 reinforces the effectiveness of using phonemic-based music in language arts instruction. In addition, these statistics show that the growth in student knowledge is over 99 percent because of the treatment. While analyzing the standard deviation, the gain scores without treatment were widely distributed, but with treatment the gain scores were closer together.  These statistics show that the overall student gain in letter sound recognition with treatment was more consistent than without treatment. 
Limitations

During the course of the research project, I encountered several limitations. First, I was unaware of the amount of practice and work the students were receiving at home. Additional reinforcement of letter sounds outside of school could have influenced the gain in scores. Another limitation that I encountered was the amount of knowledge that the students started kindergarten with. Several of the students started the research project knowing the majority of the letter sounds. Although all of the students showed gains in the letter sounds, some had less room to grow before mastering the content.  
Another noteworthy limitation was the interruptions in the school day. On several occasions, the treatment was interrupted by things such as: fire drills, fieldtrips, assemblies, and unscheduled interruptions. Consistent student attendance was also a limitation to the research project. The length of the study was also another limitation in the research. If the research had stretched over a longer period of time, the student’s retention and application of letter sounds could have been analyzed and interpreted. 

In addition, another possible limitation is the test-retest effect. The students are likely to have improved because of the similarities of the testing situations and content. Efforts were made to circumvent this limitation by changing the order in which the letter sounds were tested and not correcting their answers during the pre and post tests. 

Implications

Through the action research project, my love for using music in the classroom and the benefits of music to student learning has been supported by statistical data. Subsequently, I will continue to use music as a learning strategy to help students acquire letter sound recognition. In the future, I would like to research the effectiveness of using music to teach other content areas such as: math, science, and social studies. I would also like to use qualitative research to measure the student’s enjoyment of using music as part of their learning. In addition, I am interested in researching the use of calming music throughout the day to assess the amount of off task behavior and the affects on student performance. I believe that it would be beneficial for future research to be done on this topic to further improve the quality of education for the students. 
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Appendix
Form A


Student Name _________________

	Upper Case
	Sound (y/n)
	Lower Case 
	Sound (y/n) 

	A
	
	a
	

	B
	
	b
	

	C
	
	c
	

	D
	
	d
	

	E
	
	e
	

	F
	
	f
	

	G
	
	g
	

	H
	
	h
	

	I
	
	i
	

	J
	
	j
	

	K
	
	k
	

	L
	
	l
	

	M
	
	m
	

	N
	
	n
	

	O
	
	o
	

	P
	
	p
	

	Q
	
	q
	

	R
	
	r
	

	S
	
	s
	

	T
	
	t
	

	U
	
	u
	

	V
	
	v
	

	W
	
	w
	

	X
	
	x
	

	Y
	
	y
	

	Z
	
	z
	


Letter Sounds Correct: ___/52
Form B

Data Collection 

	Student
	Pre 1
(out of 52)
	Post 1
(out of 52)
	Growth 1
(post – pre)
	Pre 2
(out of 52)
	Post 2 
(Out of 52)
	Growth 2 (post – pre)

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	

	7
	
	
	
	
	
	

	8
	
	
	
	
	
	

	9
	
	
	
	
	
	

	10
	
	
	
	
	
	

	11
	
	
	
	
	
	

	12
	
	
	
	
	
	

	13
	
	
	
	
	
	

	14
	
	
	
	
	
	

	15
	
	
	
	
	
	

	16
	
	
	
	
	
	

	17
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