
THE EFFECT OF INDIVIDUAL VERSUS COLLECTIVE CREATIVE PROBLEM 

SOLVING EXPERIENCES ON FOURTH- AND FIFTH-GRADE STUDENTS’ 

COMPOSITIONAL PRODUCTS 

Beatriz E. Aguilar, B.M., M.M.E. 

 

 

  

Dissertation Prepared for the Degree of 

DOCTOR OF PHILOSOPHY 

 

 

 

UNIVERSITY OF NORTH TEXAS 

December 2004 

 

 

 

APPROVED: 

Debbie Rohwer, Major Professor and 
Coordinator of the Ph.D. Program in Music 
Education 

Dahryl Ramsey, Minor Professor 
Robin Henson, Committee Member 
Warren Henry, Committee Member and  

Chair of the Music Education Department 
James C. Scott, Dean of the College of Music 
Sandra L. Terrell, Dean of the Robert  

Toulouse School of Graduate Studies 



 Aguilar, Beatriz E., The effect of individual versus collective creative problem 

solving experiences on fourth- and fifth-grade students’ compositional products. Doctor 

of Philosophy (Music Education), December 2004, 208 pp., 27 tables, 7 figures, 

references, 76 titles.  

 The purpose of the study was to explore the effects that individual vs. collective 

structured creative musical problem solving tasks had on students’ compositional 

products. Subjects in a convenience sample of 32 fourth-graders and 32 fifth-graders 

were randomly assigned to either the individual or collective condition. The 3 treatment 

sessions were characterized by an open-ended creative problem solving task, which 

included questions intended to guide subjects through 3 stages of the creative problem 

solving process: Understanding the Problem, Generating Ideas, and Planning for 

Action. Subjects participated in the pre- and posttest individually. Three experienced 

music educators assessed the compositional products in terms of pattern use, 

cohesiveness, and creativity.  

 The originally intended MANCOVAs could not be carried out because the data 

did not meet the necessary assumptions. Pretest and posttest scores were explored 

with individual ANOVAs. The Bonferroni technique was used to adjust the alpha level. 

The statistical analyses showed that subjects exposed to the individual condition 

obtained higher scores than subjects exposed to the collective condition on six of the 

eight explored subtests, but these differences were not significant. The level of 

interjudge reliability decreased at each of the three measurements of the study: pilot 

test, pretest, and posttest. 



 The study’s results suggest that music educators interested in observing specific 

characteristics of individual students’ compositional products, such as the levels of 

cohesiveness, creativity, and pattern use, could do so regardless of the condition under 

which students were exposed to compositional tasks, either individually or collectively. 

Recommendations for future research include the use of a measurement instrument 

specifically designed for open-ended tasks, and the exploration of the current study’s 

measurement instrument with closed-ended tasks. The study highlights the need for 

appropriate measurement instruments designed for the compositional tasks at hand, 

and the need for research results reported clearly, so that more advancement of this 

field is possible. 



 ii

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Copyright 2004 
 

by 
 

Beatriz E.Aguilar 
 



 

 iii

ACKNOWLEDGMENTS 

  My most sincere thanks go to the following people, without whom this research 

project would not have been possible: the National Autonomous University of Mexico 

(Universidad Nacional Autónoma de México) for funding my graduate studies; the 

students who participated in the project, for their willingness to share their music with 

me; the teachers Jennifer Florez, Laura Kinnaird, Cecile Johnson, Julie Scott, Melissa 

Hartshorn, and the Principal Teresa Andress, for offering their time, effort, and access 

to their students and facilities; to Dr. Dahryl Ramsey and Dr. Henry for sharing their 

insights and serving as members of my committee, and for allowing me to adopt them 

as members of my family while far away from home; to Dr. Robin Henson for his help 

with the statistical analyses, and for serving as member of my committee; to Dr. 

Hildegard Froehlich for sharing her wisdom with me, and providing the original seed for 

this project; and special thanks to Dr. Debbie Rohwer, for all her support and wisdom 

throughout my graduate studies, and for serving as my major advisor, giving me her 

guidance and excellent feedback throughout all of the stages of this project.  

I want to thank my parents, Miguel and Lucy, for setting an example of dedication 

and discipline, and their endless support as I worked on this project; to my siblings 

Miguel, Alejandro, and Lucy for their support and love; to Miss Hudnall and Paula Rives 

for all their help and friendship; to my friends at North Texas, specially Nora Ceja, the 

Sequeras, the Kinnairds, the Renguilfos, the Morales, Balam Vazquez, Cliff, and Dr. 

Tyler-Wood for their endless help; to my husband Rodrigo and my son Rodriguito, 

whose constant love, patience, and support gave me the courage to take up and to 

finish a project of this magnitude. I could not have done it without all of you. Thank you! 



 iv

TABLE OF CONTENTS 
 

Page 
 

ACKNOWLEDGMENTS................................................................................................iii 

LIST OF TABLES..........................................................................................................vi 

LIST OF FIGURES...................................................................................................... viii 

Chapters 

I.  INTRODUCTION ..................................................................................... 1 
Background................................................................................... 1 
Purpose of the Study................................................................... 10 
Limitations of the Study............................................................... 11 
Assumptions ............................................................................... 12 
Definition of Terms...................................................................... 12 

II.  REVIEW OF LITERATURE ................................................................... 15 
Research on Collective versus Individual Creative Problem Solving
.................................................................................................... 15 
Research on Collective versus Individual Creative Problem Solving 
in Music....................................................................................... 20 
Research on Creative Problem Solving Strategies ..................... 28 
The Exploration and Assessment of Musical Compositions........ 31 

III.  METHODOLOGY .................................................................................. 51 
Design......................................................................................... 51 
Sample Size................................................................................ 53 
Host School................................................................................. 54 
The Task ..................................................................................... 55 
Independent Variable .................................................................. 56 
Sampling Procedures.................................................................. 64 
Pretest Procedures ..................................................................... 66 
Treatment Sessions 1, 2, and 3 Procedures ............................... 68 
Posttest Procedures.................................................................... 69 
Dependent Variable .................................................................... 70 



 v

Statistical Procedures ................................................................. 74 
Validity ........................................................................................ 77 
Pilot Tests Procedures ................................................................ 78 
The Training of the Judges ......................................................... 82 
Reliability..................................................................................... 86 

IV.  RESULTS .............................................................................................. 88 
Interjudge Reliability.................................................................... 88 
Homogeneity of Variance............................................................ 91 
Subtests ...................................................................................... 92 

V.  SUMMARY, DISCUSSION, AND RECOMMENDATIONS................... 137 
Summary................................................................................... 137 
Discussion................................................................................. 146 
Recommendations for Music Educators.................................... 157 
Recommendation for Future Research ..................................... 159 

Appendices  

A.  CONSENT FOR PROJECT PARTICIPATION FORMS....................... 163 
B.  SAMPLING AND TREATMENT ASSIGNMENT .................................. 168 
C.  TREATMENT DESIGN ........................................................................ 172 
D.  JUDGES’ SCORING FORMS FOR MAIN STUDY .............................. 174 
E.  CONSENT FOR PROJECT PARTICIPATION FORMS (PILOT TEST)179 
F.  LETTERS OF APPROVAL .................................................................. 184 
G.  JUDGES’ TRAINING MATERIAL AND SCORING FORMS FOR PILOT 

TEST.................................................................................................... 187 
H.  INTERJUDGE RELIABILITY................................................................ 193 

REFERENCES.......................................................................................................... 200 



 

 vi

LIST OF TABLES 

Table 1. Overall Interjudge Reliability............................................................................ 90 

Table 2. Descriptive Statistics for the Use of Repeated Melodic Pattern Log 

Transformed Posttest Data............................................................................. 98 

Table 3. Analysis of Variance for the Use of Repeated Melodic Pattern Log Transformed 

Posttest Data .................................................................................................. 99 

Table 4. Descriptive Statistics for the Use of Developed Melodic Pattern Log 

Transformed Posttest Data........................................................................... 104 

Table 5. Analysis of Variance for the Use of Developed Melodic Pattern Log 

Transformed Posttest Data........................................................................... 105 

Table 6. Descriptive Statistics for the Use of Repeated Rhythmic Pattern Inverse 

Transformed Posttest Data........................................................................... 110 

Table 7. Analysis of Variance for the Use of Repeated Rhythmic Pattern Inverse 

Transformed Posttest Data........................................................................... 111 

Table 8. Descriptive Statistics for the Use of Developed Rhythmic Pattern Square Root 

Transformed Posttest Data........................................................................... 116 

Table 9. Analysis of Variance for the Use of Developed Rhythmic Pattern Square Root 

Transformed Posttest Data........................................................................... 117 

Table 10. Descriptive Statistics for the Tonal Cohesiveness Posttest Data ................ 121 

Table 11. Analysis of Variance for the Tonal Cohesiveness Posttest Data ................. 122 

Table 13  Analysis of Variance for the Metric Cohesiveness Posttest Data ................ 136 

Table 14. Descriptive Statistics for the Fluency Posttest Data .................................... 131 

Table 15. Analysis of Variance for the Fluency Posttest Data..................................... 132 



 

 vii

Table 16. Descriptive Statistics for the Originality Posttest Data................................. 135 

Table 17. Analysis of Variance for the Originality Posttest Data ................................. 136 

Table 18. Overall Interjudge Reliability, Pilot Test....................................................... 194 

Table 19. Interjudge Reliability for Pattern Use, Pilot Test .......................................... 194 

Table 20. Interjudge Reliability for Cohesiveness, Pilot Test....................................... 195 

Table 21. Interjudge Reliability for Creativity, Pilot Test .............................................. 195 

Table 22. Interjudge Reliability for Pattern Use ........................................................... 196 

Table 23. Interjudge Reliability for Pattern Use by Each Pair of Judges ..................... 197 

Table 24. Interjudge Reliability for  Cohesiveness ...................................................... 198 

Table 25. Interjudge Reliability for Cohesiveness by Each Pair of Judges.................. 198 

Table 26. Interjudge Reliability for Creativity ............................................................... 199 

Table 27. Interjudge Reliability for Creativity by Each Pair of Judges ......................... 199 

 

 



 

 viii

LIST OF FIGURES 

Figure 1. Example of a melodic sequence based on the visual context.. .................... 156 

Figure 2. Sample size and treatment assignment ....................................................... 169 

Figure 3. Example of treatment and testing sessions assignments............................. 170 

Figure 4. Examples of Comment Sheets..................................................................... 171 

Figure 5. Treatment Design......................................................................................... 173 

Figure 6. Transcription of Composition Example A for Judges Training Session ........ 191 

Figure 7. Transcription of Composition Example B for Judges Training Session ........ 192 



 

 1

CHAPTER I 

INTRODUCTION 

Background 

Encouraging the development of children’s problem solving skills has been an 

important consideration for North Americans. In 1994, the U.S. Congress created and 

passed the Goals 2000: Educate America Act. In this act, the Congress declared that 

one of the National Education Goals was, among others, that “…every school in 

America will ensure that all students learn to use their minds well, so they may be 

prepared for responsible citizenship, further learning, and productive employment in our 

Nation's modern economy” (U.S. Congress, 1993, Third clause, p. 5). The second 

objective of this goal was that “the percentage of all students who demonstrate the 

ability to reason, solve problems, apply knowledge, and write and communicate 

effectively will increase substantially” (U.S. Congress, 1993, Third clause, p. 5). 

Throughout history, there have been several efforts to understand and define 

intellectual skills such as the ability to reason, solve problems, apply knowledge, and 

write and communicate effectively. As a post-Sputnik reaction during the 1950s, 

educators became more interested in processes of problem solving. The writings of 

Jerome Bruner (1960) and Benjamin Bloom (1956) were examples of this interest in 

problem solving processes. Bloom (1956) stated that even more important than the 

teaching of information, was the need for “some evidence that students can do 

something with their knowledge, that is, that they can apply the information to new 

situations and problems” (p. 38). According to Bloom, 

This has been labeled as “critical thinking” by some, “reflective thinking” by 
Dewey and others, and “problem solving” by still others. In the taxonomy we 
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have used the term “intellectual abilities and skills.” The most general operational 
definition of these abilities and skills is that the individual can find appropriate 
information and techniques in his previous experience to bring to bear on new 
problems and situations. This requires some analysis or understanding of the 
new situation; it requires a background of knowledge or methods that can be 
readily utilized; and it also requires some facility in discerning the appropriate 
relations between previous experience and the new situation. (p. 38) 
 
According to Robertson (2001), a problem solving situation arises when we do 

not know exactly what steps to take to get to the goal and we have to take some 

“mediating action” (p. 4). If the student knows the needed course of action, that means 

the goal can be achieved by making use of some specific previous experience the 

student had with an equal problem solving situation. In other words, once we know how 

to solve a problem, it is not a problem anymore. Treffinger, Isaksen, and Dorval (1994) 

stressed the idea that creative problem solving “might be termed a problem if, and only 

if, the person does not already know [the] solution” (p. 226).  

Treffinger, Isaksen, and Dorval (1994) are not alone when it comes to include the 

words “creativity” and “problem solving” in the same sentence. Several authors within 

the field of educational research have seen problem solving as closely connected to 

creativity. Mumford and Connelly (1994) recognized that the combination and 

reorganization of existing knowledge structures must be used to generate “new ideas or 

novel problem solutions…creativity achievement is reflected in the production of useful, 

new ideas or products” (p. 2). In fact, Kay (1994) defined creativity as “a process 

whereby the individual finds, defines, or discovers an idea or problem not 

predetermined by the situation or task” (p. 117).  

The creative problem solving process has also been explored in the area of 

music education. According to DeLorenzo, “creative thinking, linked with the cultivation 
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of discovery and invention, seems an essential and necessary component in the 

educational process, since it is through the generation of new questions and ideas that 

a discipline perpetuates itself” (p. 4). 

Further, Elliott (1995) said that music making and musicianship should involve 

not merely the completion of tasks. The process of solving problems, or tasks, should 

be done with enlightenment, with a critical consciousness. When using the word praxis 

to describe the nature of music making and musicianship, Elliott said that, 

Praxis means action committed to achieving goals (telos) in relation to standards, 
traditions, images, and purposes (eidos) viewed as Ideas that are themselves 
open to renewal, reformulation, and improvement…Put in another way, to act 
artistically as a music maker is to engage in music making and music 
listening…as praxis. (p. 69) 
 

The Need for Research on Composition as a Creative Musical Problem Solving Task 

Many music educators have recognized the importance of involving students in 

activities that encourage the development of creative problem solving skills. In 1989, the 

Music Educators National Conference published Dimensions of Musical Thinking 

(Boardman, 1989), where problem solving was identified as a “prerequisite for human 

survival” (p. 45).Throughout the history of music education in the United States, there 

have been many efforts to encourage the development of creative problem solving 

through composition in the music classroom. The importance of composition was 

stressed by the creators of different music education curricula, such as the 

Manhattanville Music Curriculum Program (MMCP) (U.S. Congress, 1989). Ronald 

Thomas, director of the MMPC, stated as one of the basic premises of the MMPC that 

“If [music] is a creative art, learning means creating” (U.S. Congress, 1989, p. 4). These 

efforts to encourage the development of creative problem solving through composition 
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in the music classroom are also reflected in the National Standards for Arts Education 

(Music Educators National Conference, 1994). The fourth of these standards stresses 

the importance of “composing and arranging music within specified guidelines” (p. 27).  

Despite the importance that professional institutions and individual music 

educators have given to it, according to Sloboda (1985), “composition is the least 

studied and least well understood of all musical processes” (p. 103). The lack of 

understanding that music educators have about children’s compositions might be one of 

the reasons for which composition is a rather atypical activity in the music classroom. 

Another possible reason for the lack of compositional activities in music classrooms 

may be that music educators do not feel comfortable themselves as composers. They 

may hold the idea of a composer as an idealized individual with supernatural powers 

touched by the muses. This idea affects both the way they perceive themselves as 

composers, and the way in which they think about children as potential composers. If 

educators do not perceive themselves as having these supernatural powers of 

composition, they may not feel comfortable composing or providing composition 

experiences for their students. Educators may also think that only a musically gifted 

child needs early exposure to composing experiences. Campbell (1998) believed that 

because of this idealized concept about musicians, children who were not perceived as 

talented were not being stimulated enough in the schools. They were mostly being 

“exposed,” but not stimulated to their full potential. Campbell (1998) said that, 

This Eurocentric concept of musical talent evokes thoughts of Mozart, the 
wunderkind, composing at five and performing in the general European courts as 
a schoolchild. It creates images of musical participation for the very few: richly 
endowed geniuses who manifest enormous musical memories while still in the 
nursery…composers who think profound and “universal” musical thoughts and 
structures to commit notes on paper…these prodigies may be seen as so 
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distinguished as t to possess superhuman abilities that separate them from the 
“norm,” the mainstream. (p. 169) 
 
Even when music educators have added composition to their curricular activities, 

assessing the compositional products has been yet another challenge. According to 

Perkins (1984), there has been a propensity among schools to rely on activities that 

require simple cognition and where learning outcomes can be clearly defined and 

measured with standardized instruments. As a result, there is a tendency to perceive 

music composition as depending on the ability to read and notate music. Further, 

DeLorenzo (1987) pointed out that, while music curricula often reflect an emphasis on 

the acquisition of music reading skills, fingering patterns, and factual information, it was 

possible that students’ musical thinking could be at a more advanced level than their 

music reading and writing skills. Alas, DeLorenzo (1987) observed during her study, 

music classroom activities “did not appear to enhance the student’s quality of thinking or 

attitude toward artistic process, goals that teachers deemed important in the 

instructional program” (p. 11).  

Clearly, music educators do not have enough information about the ways in 

which children compose. Research exploring the creative musical problem solving skills 

involved in the compositional process, and the compositional products that result from 

these process, is relatively new in music education (Richardson & Whitaker, 1992). 

Research focusing on the ways in which children compose in various settings and with 

different tasks structures, and on the music compositions children create, may provide 

music educators with insight as to how to structure creative musical problem solving 

experiences in the classroom. It could also give them ideas for the assessment of 

children’s compositions in a practical manner.  
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Individual versus Collective Musical Problem Solving 

When exploring children’s compositional process, we need to understand music’s 

social nature. Early in childhood, children are exposed to musical laws specific to the 

culture within which they are born. The musical environment to which children are 

exposed is often reflected in their compositions. According to Elliott (1995), when 

individuals compose, they are not acting alone. Their culture situates the composition in 

three ways: 

First, the musicianship required to compose particular kinds of music develops in 
relation to the thinking of other composers and performers, past and present, 
who have immersed themselves in the achievements and authority (or de 
standards and traditions) of particular compositional practices…Second, 
composing is highly contextual in that composers do not generate and select 
musical ideas in abstraction…They compose particular forms of music…Third, 
among the most important guidelines that composers use to channel and 
evaluate their composing are performance practices. (p. 162) 
 
Another social aspect of music is reflected in the ways in which children use 

music. As Campbell (1998) said, children socialize through music. They get together 

and sing, play, dance, and even exercise to music. Immigrant children can learn basic 

rules of interaction and language of their new social group through songs and musical 

games. Children can make new friends through their participation in music. Campbell 

added that “Music appears to be everywhere in the lives of children” (p. 168).  

However, there are times in which children do not share music with anyone else. 

They “take music into themselves at their most private of times…. They interpret it for its 

messages to them and absorb and rework it in new configurations as their very own 

music” (Campbell, 1998, p. 168). As a result of these moments, children’s compositions 

speak of their own individual musical preferences, their own individual musical values. 
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Because the process of composition involves these two aspects of music, the 

collective and the individual, it is not easy to determine if children who are exposed to 

composition activities would benefit more from a collective experience or an individual 

one. It might be that students absorb musical concepts presented by their peers and 

use them to expand their own musical vocabulary. But it might also be that children 

have their musical vocabulary shaped early in life, and interaction with their peers would 

not necessarily enrich their musical creations.  

In her book, Wiggins (1990) suggested the use of both collective and individual 

composition activities. According to Wiggins, “Group composition…reinforces social 

skills such as the building of interpersonal relationships and skills in group discussion, 

organization, listening, and valuing the ideas of others” (p. 2). Individual composing 

activities, Wiggins suggested, provide the teacher with the opportunity to assess 

individual students’ musical knowledge and ability. But we do not have enough 

information about the comparison of individual and collective creative musical problem 

solving experiences in relation to children’s compositional products. Clearly, and as it 

was suggested by Kaschub (1999), “music educators need information regarding the 

efficacy of task structure and the learning potential inherent in individual and 

collaborative creative engagements as both conditions are possible within the 

classroom and rehearsal hall” (p. 7). 

Historically, there has been a controversy within the area of educational 

psychology over whether collaborative or individual problem solving is more conducive 

to learning. Marzano, Brandt, et al. (1988) and Marzano, Pickering, et al. (1997) 

perceived complex thinking as a social process and insisted on the importance of 
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children’s interactions with their teachers and peers. However, in a contrasting position, 

Dewey (1910) perceived the processes that take place during a reflective thinking 

experience as highly individualistic. Different people may spend more or less time at 

each phase, or even proceed through the phases in a different order. This may depend 

on the way in which each person perceives the problem, as well as on the degree to 

which the problem is perceived to be personally relevant (Dewey, 1910). Another similar 

contrast can be found between Piaget (1967), who saw children’s developmental 

process going from individualistic to social, and both Vygotsky (1978) and Mead (1970), 

who believed that individuals develop from social to more individualistic.  

According to Piaget (1967), it is not until children are seven years old that they 

can have a real interchange of ideas. Before then, children “speak as if they were 

talking to themselves” (p. 20). Based on Piaget’s ideas, collaborative problem solving 

cannot take place in reality during children’s early stages of development. If children 

were asked to solve a problem together, there would be egocentric monologues, but 

there would not be a real interchange of ideas, or a joint effort to solve the problem at 

hand. At this age, children’s social behavior remains “midway along the road between 

egocentrism and true socialization” (Piaget, 1967, p. 21). At about age seven, children 

become able to concentrate when working individually, and they also become able to 

collaborate effectively in a group. Piaget (1967) said that at this stage, 

…the child becomes capable of cooperation because he no longer confuses his 
point of view with that of others. He is able both to dissociate his point of view 
with that of others and to coordinate these different points of view…True 
discussion are now possible in that the children show comprehension with 
respect to other’s point of view and search for justification of proof with respect to 
their own statements. (p. 39) 
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Piaget believed that children’s development moves from highly individualistic, or 

egocentric, towards social cooperation. Collaborative problem solving could take place 

and would be more effective as the older children reach the stage of formal operations, 

in which they would not merely be imitating adults or more experienced peers, but they 

would be identifying, comprehending, and respecting the viewpoints of others. Because 

of this recognition of others’ points of view from their own, older children or young adults 

could take the input provided by others during different problem solving processes, 

assimilate it to their own, and collaborate in making a final decision. 

In contrast to Piaget’s developmental process going from individualistic to social, 

Mead (1970) and Vygotsky (1978) believed that individuals develop from social to more 

individualistic. In fact, Mead (1970) said that, 

The Self…is essentially a social structure, and it arises in social experience. After 
a self has arisen, it in a certain sense provides for itself its social experiences, 
and so we can conceive of an absolutely solitary self. But it is impossible to 
conceive of a self arising outside of social experience. When it has arisen we can 
think of a person in solitary confinement for the rest of his life, but who still has 
himself as a companion, and is able to think and converse with himself as he had 
communicated with others. (p. 140) 
 
According to Mead, the very process of thinking is “simply an inner conversation 

that goes on” (p. 141). Once the self has been established and the individual is able to 

undergo inner conversations, there is a need for an audience that listens to one’s ideas. 

The individual internally identifies the importance of what s/he is going to express, and 

prepares the discourse before actually expressing it. The individual would then think out 

his idea, expressing it perhaps in the form of a book or in the form of a musical 

discourse, but this expression would still be a part of a social intercourse “in which one 

is addressing other persons and at the same time addressing one’s self” (p.142). 
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Thinking, Mead said, “is a conversation of gestures which in its completion implies the 

expression of that which one thinks to an audience” (p. 141).  

Vygotsky (1978) agreed with both Piaget and Mead in that speech was of central 

importance for complex thinking processes such as problem solving. In relation to 

problem solving, Vygotsky said that a child who is able to use speech divides a problem 

solving activity into two consecutive parts. First, the child plans how to solve the 

problem through speech and then carries out the prepared solution through overt 

activity. Vygotsky thought that egocentric speech, as described by Piaget, increased as 

the difficulty of the problem to be solved by the child increased. Vygotsky (1978) 

hypothesized that “children’s egocentric speech should be regarded as the transitional 

form between external and internal speech” (p. 27). When children are not able to solve 

a problem by themselves, they turn to an adult, verbally describe the part of the problem 

solving process that they had not been able to carry out by themselves, and ask for 

help. According to Vygotsky,  

The greatest change in children’s capacity to use language as a problem-solving 
tool takes place somewhat later in their development, when socialized speech 
(which has previously been used to address an adult) is turned inward. Instead of 
appealing to the adult, children appeal to themselves; language thus takes on an 
intrapersonal function in addition to its interpersonal use. (p. 27) 
 

Purpose of the Study 

The purpose of the study was to explore the effects that individual versus 

collective structured creative musical problem solving tasks had on students’ 

compositional products. The null hypothesis stated that there would be no difference on 

scores obtained from students trained under collective condition with those obtained by 

students trained under individual condition. The specific research questions are: 
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1. Is there a significant difference between the level of tonal and metric 

cohesiveness identified on the compositional products of fourth- and fifth- 

grade students who participated in individual creative problem solving 

activities, and the level of tonal and metric cohesiveness identified in the 

compositional products of students who participated in collective creative 

problem solving activities? 

2. Is there a significant difference between the melodic and rhythmic pattern-

use identified on the compositional products of fourth- and fifth- grade 

students who participated in individual creative problem solving activities, 

and the melodic and rhythmic pattern-use identified on the compositional 

products of fourth- and fifth- grade students who participated in collective 

creative problem solving activities? 

3. Is there a significant difference between the level of fluency and of 

originality found in the compositions of fourth- and fifth- grade students 

who participated in individual creative problem solving activities from that 

found on the compositions of fourth- and fifth- grade students who 

participated in collective creative problem solving activities? 

Limitations of the Study 

Because there were time and space limitations at the host school, it was not 

possible to select students through true randomization. Therefore, the findings of the 

study can not be generalized to every fourth- and fifth-grade student. Also because of 

these time and space limitations, the study took place during a five-week period, which 

included one week for the pretest, three weeks for the treatment sessions, and one 
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week for the posttest. It was not possible to have a longer experimental condition, which 

might have produced different results.  

Assumptions 

 The following assumptions were made in this study: 

1. It is possible to familiarize subjects with the different stages required by 

the creative problem solving process through the posing of questions 

related to this process, and without an open discussion between the 

subjects and the person in charge of the treatment sessions. 

2. All subjects possessed normal physical and mental abilities. 

3. All subjects possessed basic musical knowledge that enabled them to 

work on the task. 

4. All subjects had been acculturated within the traditional western music 

style. Therefore, it was possible to explore their compositions in terms of 

their tonal and metric cohesiveness, and the use of melodic and rhythmic 

patterns as basic structural components. 

Definition of Terms 

For the purpose of this study, creative musical problem solving was operationally 

defined as the process through which children (a) became aware of the compositional 

challenge, analyzed the situation, considered musical options, technical concerns, and 

any other circumstances involved in the composition of a final product; (b) gathered 

their musical knowledge and previous experiences in order to test different 

combinations of notes and silences, and identify specific musical ideas; (c) examined 
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promising sounds and silence combinations to determine the steps needed to achieve 

the ultimate goal of solving the problem; (d) presented a final compositional product. 

Musical composition was operationally defined as the combination of sounds and 

silences that subjects declared to be the result of their creative problem solving process, 

throughout which they had the time to revise their work. Subjects were neither 

requested nor forbidden to write down their compositions.  

For the purpose of this study, the terms included in the measurement instrument 

were defined as follows: 

Tonal cohesiveness was defined as the degree to which the pitches in a 

composition are constructed around a tonal center or tonal centers (Kratus, 1994, p. 

121).  

Metric cohesiveness was defined as the degree to which the durations in a 

composition are constructed of regularly occurring accented and unaccented beats 

(Kratus, 1994, p. 121). 

Melodic pattern was defined as two to seven pitches that form a distinct pitch 

pattern that is perceived as a unified whole (Kratus, 1994, p. 121). 

Repeated melodic pattern was defined as a melodic pattern that is identical to a 

previously occurring melodic pattern (Kratus, 1994, p. 121). 

Developed melodic pattern was defined as a melodic pattern that is similar to, yet 

different from, a previously occurring melodic pattern. In most cases, the rhythm is held 

the same, the melody changes, and the melodic contour is similar (Kratus, 1994, p. 

121). 
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Rhythmic pattern was defined as two to seven durations that form a distinct 

duration pattern that is perceived as a unified whole (Kratus, 1994, p. 121). 

Repeated rhythmic pattern was defined as a rhythmic pattern that is identical to a 

previously occurring rhythmic pattern (Kratus, 1994, p. 121). 

Developed rhythmic pattern was defined as a rhythmic pattern that is similar to, 

yet different from, a previously occurring rhythmic pattern. In most cases, the melody is 

the same or similar and the rhythm changes (Kratus, 1994, p. 121). 

Musical fluency was defined as the ability to generate a number of clearly defined 

musical ideas (Webster, 1977, p. 137). 

Musical originality was defined as the ability to create a composition that contains 

elements of unique expression (Webster, 1977, p. 137). 
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CHAPTER II 

REVIEW OF LITERATURE 

The theoretical foundations for this study are found in different areas, including 

individual and collective problem solving, creative problem finding and solving, and 

children’s musical composition processes and products. The following review of the 

literature covers these related theories and research, which have served as the 

theoretical framework for the present study.  

Research on Collective versus Individual Creative Problem Solving  

Most researchers within and outside the realm of music education have explored 

creative problem solving processes and products in collective settings. The comparison 

between collective and individual creative problem solving experiences has seldom 

been investigated. Most studies comparing the effect that collective versus individual 

problem solving experiences have on children’s problem solving products, have 

established that the collective experience benefited low-ability subjects, but it did not 

have a significant effect on high-ability subjects (Azmitia, 1988; Duran & Gauvain, 1993; 

Garton & Pratt, 2001). Average-ability subjects were not included in these analyzes. 

When comparing students without grouping them according to their ability, Chiara, 

Schuster, Bell, and Wolery (1995) found that individual performance in creative problem 

solving tasks improved when subjects were trained individually. Larey and Paulus 

(1999) found that individuals preferred to work in groups, but that subjects working 

individually outperformed subjects working collectively. From these studies, then, it 

might be inferred that individual students may not benefit from the collective creative 
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problem solving experience as much as they do from the individual creative problem 

solving experience. 

Azmitia’s study (1988) investigated children’s solitary and collaborative 

performance on a construction task that involved reproducing a Lego model. If it was 

found that subjects benefited from interaction, the author wanted to find out if this also 

benefited subjects’ subsequent individual performance. Also, if subjects benefited from 

interaction, the author was interest in identifying the features of interaction that 

promoted learning.  

As a result of the pretest, where subjects were asked to copy a Lego model, 

Azmitia (1988) classified subjects as either novices or experts. Then, the author 

assigned the subjects to one of three experimental conditions: (a) individual, (b) same 

ability dyads, and (c) expert-novice dyads. Dyads were formed pairing same-sex 

children. During the second and third sessions, subjects in the three experimental 

conditions were asked to build a new house copying a Lego model. As a posttest, 

subjects were tested with the same task, but all of them worked individually. 

Data analysis revealed that experts’ performance did not change over sessions. 

Novices paired with novices, and those who worked individually, did not show a 

significant improvement. In contrast, novices who worked with experts showed a 

significant improvement in each of the treatment sessions. The significant difference 

between novices who were exposed to the individual condition and novices who were 

exposed to the expert-novice condition was maintained in session 4, when all novices 

were working by themselves.  
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Azmitia (1988) also found that high-ability subjects spent more time on the task 

than low-ability subjects. Experts and novices working with experts tended to look more 

frequently at the model than novices working alone or with other novices. Same-ability 

dyads engaged in more task-related conversation than mixed-ability dyads. Experts 

gave more correct explanations and demonstrations than novices, and more 

explanations and demonstrations were given during the first than during the second 

interactive session. The author concluded that during the preschool years, collaboration 

seemed to be a more effective learning condition, but only for novice subjects. Expert 

subjects did not seem to benefit from the collective experience. However, in the case of 

expert subjects, the lack of improvement could not be interpreted easily because it was 

possible that, prior to the study, they had already reached their highest building skill 

level. The author stressed that only novices who worked with an expert showed a 

significant improvement during the individual posttest. Experts seemed to contribute to 

novice’s learning.  

In a study exploring the role of age and ability in collective problem solving, 

Duran and Gauvain (1993) compared 7-year-old high-ability subjects paired with 5-year-

old novice-ability subjects, to 5-year-old experts paired with same-age novices. The 

author found that the posttest performance of novice subjects working with same-age 

experts was significantly better than the performance of subjects paired with 7-year-old 

high-ability subjects. Duran and Gauvain (1993) also found that novices working with 

same-age experts had more involvement in the task than novices in different-age 

dyads. The performance of 7-year-old high-ability subjects, and that of the 5-year-old 

expert subjects, did not improve significantly after the treatment. The author concluded 
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that the collective experience benefited novice subjects when they were paired with 

high-ability subjects in the same age group, but did not have a significant effect on the 

performance of high ability subjects. 

Garton and Pratt (2001) explored the extent to which the creation of a context 

which facilitates conversation and communication would enhance the cognitive 

capacities of 4- and 7-year old children working on a problem solving task involving 

sorting skills. The authors assigned subjects to one of three experimental conditions: (a) 

individual, (b) same ability dyads, and (c) expert-novice dyads. Similarly to Azmitia 

(1988) and Duran and Gauvain (1993), Garton and Pratt (2001) found that problem 

solving facilitated novice subjects’ subsequent individual problem solving when they 

were paired with higher-ability children. 

Chiara, Schuster, Bell, and Wolery (1995) compared the effect that training in 

small groups versus individual settings had on preschool children’s capacity to solve a 

problem. For the small group condition, subjects were not interacting or solving the 

problem together. All subjects participated in both conditions and were present during 

both conditions. For both conditions, subjects were taught the name of one pair of 

pictures. Another pair of pictures was not taught “and served as a control for history and 

maturation effects” (p. 206). For the small group condition, the teacher asked each 

subject to touch each picture and to identify what it was. No prompts were used to have 

subjects attend to each others’ trials. For the individually administered trial, the teacher 

approached each individual subject and asked for the identification of the pictures. The 

researchers found that the individualized approach resulted in “at least minimally more 

efficient learning…for most children” (p. 214).   
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According to Peel (1998), “problem-based learning in groups has been widely 

used in medical education” (p. 35). Peel investigated a problem-solving strategy known 

as Think Tanks. The Think Tanks in this study involved subjects working together in 

small groups for about seven weeks. Each group was assigned to solve a problem and 

was to present the results as a poster display.  By exploring subjects’ evaluations of the 

project, the author found that most of the subjects were very positive about the 

opportunity to work with peers in the project. However, the effectiveness of collective 

work was not assessed. The authors reported only subjects’ preference for working in 

groups. 

Larey and Paulus (1999) explored the impact that preference for working in 

groups had on subjects’ interactions during a brainstorming session. These authors 

developed a multiple-item scale to measure general preference for working in groups. 

Subjects were placed in either high-preference interactive, high-preference nominal, 

low-preference interactive, or low-preference nominal groups. The interactive condition 

involved face-to-face brainstorming. The nominal group condition involved the exchange 

of written ideas. All subjects were asked to solve a problem. At the end of the activity, 

subjects were given a questionnaire that dealt with perception of performance on the 

brainstorming task. Larey and Paulus (1999) found that nominal groups were 

significantly more active than interactive groups. Interactive high-preference groups 

were more active than interactive low-preference groups, and nominal low-preference 

participants were more active than nominal high-preference participants. Nominal 

groups generated more ideas than interactive groups. Nominal low-preference groups 

were more productive than nominal high-preference groups. Nominal groups explored 
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significantly more options than interactive groups, but they indicated that they would 

have generated more ideas in a group setting.  

Research on Collective versus Individual Creative Problem Solving in Music 

The effects that either individual or collective creative problem solving 

experiences could have on students’ compositions have seldom been researched in the 

area of music education. Most of the investigations looking at social factors affecting 

students’ problem solving skills have focused on the effects of individual versus 

collective activities on students’ pitch perception or production, or some other music 

variable other than creative problem solving skills. For example, McCarthy (1979) 

investigated the effect that individual and collective instruction and students’ 

demographic characteristics had on two measures of music reading and dropout of fifth- 

and sixth-grade beginning instrumental music students. McCarthy concluded that 

“individualized instruction by itself was not a significant positive or negative influence on 

either of the music achievement measures, nor did it interact with any of the remaining 

variables used in the study” (McCarthy, 1979, p. 68).  

Researchers in the area of music education have tended to study either 

individual or collective creative processes and products. There are few examples of 

studies that compared the individual with the collective creative problem solving 

experience. When analyzing the research studies that have taken place in the area of 

music education, it is interesting to notice that the findings are in contrast to those 

obtained in other educational areas. As was seen earlier in this chapter, studies 

exploring the effect that individual versus collective experiences have on subjects’ 

creative solving products have tended to favor individual experiences for students in 
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general, or have tended to favor the collective experience only for the low-ability 

subjects. In contrast, research studies in the music education area have tended to favor 

collective experiences, or collective and individual experiences equally. 

Kaschub (1999) explored sixth-grade students’ descriptions of their individual 

and collective music composition processes and products. Subjects in this study were 

asked to complete one prompted and one unprompted task. For the prompted task, 

subjects were given a poem and were asked to set it to a piece of music. The 

unprompted task did not include the text. Subjects in both conditions completed the 

prompted task before the unprompted one. At the end of the compositional process, 

subjects described and assessed their compositional processes and products.  

According to Kaschub (1999), subjects working individually reported difficulty with 

generating ideas, and often used the first idea they came up with as the germinal idea 

for their final composition. Subjects working in the collective condition seemed to have 

generated more ideas than subjects working in the individual condition, and often used 

ideas that “emerged during latter portions of compositional work time” (p. 239). 

According to the author, individual composers reported taking time to plan their 

composition, which Kaschub (1999) qualified as “hesitancy and uncertainty” (p. 239). In 

contrast, collaborators initiated their compositions immediately, by choosing their 

individual musical instruments. Finally, individuals reported “moderate levels of interest 

while collaborators reported a slightly higher level of interest overall” (p. 240).  

In relation to the evaluations of their final products, individual composers tended 

to describe individual musical elements, such as melody or style, whereas collaborators 

expressed more of their feelings about the overall quality of their compositions. In 
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relation to the task, Kaschub (1999) concluded that setting the text to music was difficult 

for the subjects, whose evaluation of the final composition was affected by how much 

they liked or disliked the poem. The author also found that, “although not significantly 

different by proportion, the ratings given to musical ideas and performances associated 

with the products generated from the unprompted task were slightly higher overall than 

the ratings given to compositions generated from the prompted task” (p. 242). Kaschub 

(1999) suggested that, “students should be exposed to both collaborative and individual 

compositional experiences so that they may enjoy the support of their peers and also 

experience the freedoms afforded by individual work” (p. 250). 

Among the few studies that have explored some aspect of students’ participation 

in collective musical problem solving experiences, MacDonald and Miell’s study (2000) 

examined the impact of social factors on children’s interaction while engaged in music 

making or listening. The authors assumed, based on Vygotsky’s ideas, that children co-

construct knowledge “through joint action and discourse, mediated through the use of 

cultural tools and artifacts” (p. 59). Further, the authors stated that “by actively engaging 

with each other’s ideas, modifying and extending them, the children develop their 

understanding and their critical thinking skills” (p. 59).  

In their study, MacDonald and Miell (2000) asked 10- and 11-year-old children to 

compose a piece of music in any style they chose which reflected the idea of a rain 

forest. Half of the children were asked to work with their best friend, and the other half 

worked with a child from a different class who was not their friend. Since the authors 

were interested not only in the compositional product, but also in the process, the 

sessions were videotaped and recorded on audiocassette. Subjects’ talk was coded as 
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un-transactive or transactive, with transactive communication being defined as 

communication that builds upon and extends ideas that have already been voiced. A 

teacher from another school who was unaware of the hypothesis being tested and of 

the experimental conditions rated the final compositions for quality.  

Based on their results, the authors concluded that the compositions produced by 

friends were ranked significantly higher than those produced by non-friendship pairs. 

Also, musical and verbal communication were considered qualitatively different between 

the two groups, with the friend groups speaking and producing more music than the 

non-friend groups. The style of interaction presented by friend-pairs was found to be 

significantly related to the teacher’s higher score for these pairs, leading the authors to 

conclude that the presence of more transactive communication was what led to the 

higher quality compositions from the pairs of friends. 

From a qualitative perspective, Claire (1993) examined the nature and 

importance of peer social interactions, “as influenced by the structure of classroom work 

processes, for fifth-graders’ academic and artistic creative activity” (p. 21). The author 

observed 3 fifth-grade classes in three different schools with teachers committed to 

fostering children’s creative abilities, and made comparisons both within and across 

classrooms. Claire found the terms “hierarchical” and “mutual” as the ones that most 

accurately and fully described the nature of differing work processes. According to the 

author, hierarchical work processes have a linear delineation of power and control over 

decision-making. Under this circumstance, one child or the teacher accepts, claims, 

and/or has responsibility for all decisions and the others must comply. In contrast, 
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mutual work processes have a collaborative structure for sharing decision-making 

among teachers and students.  

Claire (1993) found that, during mutual work processes, subjects focused on their 

work. There were few and brief interruptions of concentration. In mutually oriented work 

processes, subjects generally appeared neither to copy nor to compete with each other. 

The author said that “instead of concentrating themselves with obtaining ‘right’ answers 

or products that were ‘better’ than their peers, subjects usually worked with their own 

ideas until they achieved satisfaction. Subjects also took more frequent risks to explore 

their own ideas” (p. 24).  

In contrast, in hierarchical work processes, the subjects’ focus of attention shifted 

from deep involvement with work to issues of safety, preoccupation to achieve the right 

answer and acquire status, control, fun, and sociable exchange. Subjects’ interactions 

were less frequent, and there were evidences of power struggles. Subjects “rarely 

considered risking exploration of their own ideas and even less frequently pursued such 

risks” (p. 25). The author concluded that the structure of the work process shaped peer 

social processes which influenced subjects’ creative activity. The author suggested that 

“music teachers have the responsibility to design creative musical activities which are 

structurally congruent with the creative process, and to establish mutually oriented 

classroom work processes which facilitate student creative activity” (p. 27). 

In a descriptive field study, Christensen (1992) developed a protocol for 

assessing children’s musical understanding.  Subjects for this study were fourth-grade 

students, grouped in three teams of 4 subjects each. One of the teams comprised girls 

only. The other two teams comprised boys only. Assignments to the teams were done 
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through self-selection. Christensen (1992) asked subjects to collectively create and 

perform instrumental compositions, to invent visual representations for notating the 

compositions, and to reflect in writing and orally about themselves as musicians and 

about their compositional processes and products.  

From subjects’ written reflections, tape recorded oral interviews, and individual 

sketches and group representations of the compositions, the researcher drew 

conclusions about subjects’ understanding of music, subjects’ responses to 

collaboration, and subjects’ metacognition about the compositional process. 

Christensen (1992) concluded that “music learning is enhanced when based on an 

instructional model that includes perception, production, and reflection” (p. 172). In 

relation to the collaborative work structure, Christensen (1992) concluded that it proved 

to be a positive component of the compositional task. The author reported, however, 

that subjects were hesitant to participate in collective activities, and became at ease 

once they were informed that the members of the teams would be self-selected. “The 

researcher interpreted this as an indication that there may have been some aspects of 

working in the highly organized cooperative styles that were not always satisfying to 

students” (p. 207). 

Also from a qualitative perspective, Wiggins (2000) explored the ways in which 

shared musical understanding could influence students’ problem solving processes. The 

author selected examples from 600 audiotapes and videotapes that the author had 

collected through previous studies of children’s creative processes in classroom 

settings. With these data, Wiggins explored the nature of shared understanding about 
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music as it was present in six representative situations in which subjects were engaged 

in either composing or improvising with peers and/or with their teacher.  

For the first situation, data included videotapes of two target students as they 

participated in a general music class, and a journal of the teacher’s plans, reflections, 

and field notes. In the analysis, the author found that the subjects were engaged in a 

series of unrelated verbal conversations as they were composing a piece for soprano 

recorder. Wiggins concluded that “the students’ shared understanding of both their 

process and product was so complete that the composing did not seem to occupy their 

full attention” (p. 72).  

For the second situation, Wiggins (2000) transcribed a music lesson in which a 

third-grade general music class worked together with the teacher to write a song.  In this 

instance, the author observed that motivic material was generally conceived by 

individuals within the group and then suggested to the group. Wiggins also observed 

that there was a common understanding of how the final product should sound. 

In the third situation, Wiggins (2000) explored the data obtained through 

interviews, audiotapes, videotapes, and observations as 5 fifth-grade students were 

working together to compose an original song. In this instance, Wiggins found that most 

of the conversations between the group members took place in the form of melodic 

phrases or motives. The verbal interactions were mostly evaluative comments.  

According to the author, the shared understanding of what the subjects thought the 

song ought to sound like guided the subjects’ choices. Wiggins concluded that “the 

group’s broader vision of what would constitute an appropriate song seemed larger than 

each individual idea, providing a basis for evaluation of individual ideas as each was 
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suggested to the group” (p. 79). However, Wiggins also reported that there were some 

disagreements between the group members, which generated the need on the part of 

individuals to justify, defend, and reshape their ideas. According to Wiggins, “the need 

for constant justification also promoted a more solid formulation of the thematic 

material” (p. 79).  

For her fourth, fifth, and sixth situations, Wiggins selected three audiotapes from 

the original 600 recordings of students’ compositions and improvisations. The author 

considered the selected three recordings as particularly successful products that 

resulted from shared understanding among children. In the first tape, the teacher 

encouraged a group of first-graders to create a musical conversation. One student 

volunteered to start the conversation by asking a musical question on the xylophone. 

The teacher answered, and the conversation continued under these lines. According to 

Wiggins, it was evident that the student understood the role of each individual in the 

conversation, and that this understanding grew throughout the experience. Wiggins 

concluded that this was “a clear example of how one student’s participation in a 

collaborative creative experience empowered his individual ability to generate original 

musical ideas” (p. 81).  

For the fifth and sixth situations, Wiggins analyzed the improvisation of 2 fifth-

grade students, and the composition of 4 fifth-grade students respectively. For the 

improvisation task, the students played chord tones on resonator bells. Through an 

analysis of the melodic product, Wiggins concluded that the students showed a high 

level of shared musical understanding. The author arrived at the same conclusion when 

she analyzed the sixth situation, the composition of the 4 fifth-graders. In this case, the 
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author pointed out that a work with the level of complexity found in the composition, 

“could only have been developed by four individuals who possessed an extremely high 

level of shared understanding of both their intentions and what it took to carry those 

intentions out” (p. 83). In conclusion to the analysis of the six musical situations, 

Wiggins said that “when individuals need to make their ideas public, explain, justify, 

defend, and alter them to accommodate someone else’s viewpoint, the process 

strengthens the individual’s ability to initiate ideas” (2000, p.87). 

Research on Creative Problem Solving Strategies 

Some educational psychologists have theorized that students’ creative problem 

solving skills within a specific content area would improve through the learning of 

general problem solving strategies. There have been some general education and 

music education researchers who have explored the effect that teaching students 

strategies required by the creative problem solving process has had on various 

educational goals. The findings of most of these research efforts seem to indicate that 

when students are provided with specific problem solving strategies, they can solve 

creative problems more efficiently. 

Within the music education area, Eisman (1975) devised and tested the relative 

effectiveness of two methods of teaching listening skills. Eisman compared the lecture-

demonstration approach with a problem-solving approach. For the lecture-

demonstration approach, the researcher established the class objectives. For the 

problem-solving approach, the class had to discover the lessons’ objectives. Toward 

this end, the researcher posed questions to encourage subjects to offer solutions to the 

problem. Finally, subjects’ questions were rephrased, and presented as problems to be 
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solved. As a pretest and a posttest, Eisman used Colwell’s (1969) Music Achievement 

Test (MAT) to measure listening skills. The researcher found that there were no 

significant differences between the test scores of the groups. It is important to point out 

that the researcher found the MAT to be inappropriate for this investigation, given the 

fact that it measures components such as pitch and rhythm perception, while the study’s 

subjects were to perceive less specific music qualities, such as melodic and rhythmic 

repetition or variation and tone color. 

Outside of music education, Cope and Murphy (1981) investigated if the learning 

of specific problem solving strategies was a necessary step for successful problem 

solving. A known strategy, Cope and Murphy sustained, could be used as a guide to 

organize the solutions that have been used to solve problems in the past, into a form 

that could achieve the final solution of a problem to be solved in the present. Both 

experimental and control groups were given two problems. Subjects in the experimental 

group received an extra document in which the elements of a successful problem 

solving strategy were explained. The authors found that 78 percent of the experimental 

group managed to solve at least one of the problems when they used the suggested 

strategy, whereas only 27 percent of the control group had similar success. The authors 

concluded that, even when subjects had no previous experience in higher mathematics, 

they had a better chance at solving the posed problem when they used a problem 

solving strategy. The authors said that “the possession of a strategy is a necessary 

condition for problem solution” (p. 15).  

Tomic (1995) investigated the effects that a specific training program designed to 

foster the development of inductive reasoning and problem solving skills had on 
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children’s performance on inductive reasoning tasks. First, Tomic wanted to find if there 

was any effect. Second, the author was interested in observing if the effect had any 

durability. Third, Tomic wanted to determine the range or types of transfer induced by 

the training program. Analysis of the results showed that the experimental group scored 

significantly higher than the control group. When the subjects were again measured four 

months later, the results showed that the experimental group continued to score 

significantly higher than the control group. The author concluded that training in 

inductive reasoning was successful in teaching third-graders to transfer inductive 

reasoning procedures and strategies and that the effects of this training had a long-term 

effect on students’ inductive reasoning and problem solving skills. 

Mumford, Feldman, Hein and Nagao (2001) explored variables that could 

influence the performance of groups and individuals on creative problem solving tasks. 

Interested in comparing individual and collective performance, these authors explored 

the effect that providing subjects with a wide range of alternative solutions for use in 

problem solving would have for both, groups and individuals. A group of 432 

undergraduate students attending management courses watched a video intended to 

provide a common mental model that might be used in working on creative problem 

solving tasks. After the presentation of the video and the surveys, subjects were 

assigned to either individual or collective condition and were asked to work on one of 

two creative problem solving tasks. The first task was cognitive in nature and the 

second task was social in nature. The subjects had to provide alternative solutions to 

the problems. Subjects working individually were asked to write a two or three 

paragraph description of the proposed solution. Subjects working in groups were asked 
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to discuss alternatives, reach a consensus decision, and then provide a two or three 

paragraph description of the proposed solution.  

There were two dependent variables: (a) the number of alternative solutions 

generated by each individual or group, and (b) the level of creativity of the solutions 

proposed by each individual or group. Mumford, Feldman, Hein and Nagao (2001) 

found that the presentation of the video that provided subjects with a wider range of 

alternative solutions for use in solving the problem had a positive effect on subjects’ 

performance in the creative problem solving task. The authors also found that having 

more ideas available for the solution of a creative problem led to better individual 

performance, but not for a better collective performance. The authors believed that “the 

availability of a larger number of alternative solutions was, in turn, related to the 

tendency of individuals to produce more creative solutions to the cognitive and social 

problems” (p. 16). In a collective setting, however, it appeared as if the availability of a 

large number of diverse alternative solutions tended to disrupt group performance. 

Mumford, Feldman, Hein and Nagao (2001) concluded that, 

…groups…tended to produce more workable, but not necessarily more original, 
solutions to novel problems. Thus, when highly original solutions are needed, 
and a wide range of alternatives must be considered, individuals, relatively 
unconstrained by preconceptions and external structure, may show better 
performance. (p. 19) 
 

The Exploration and Assessment of Musical Compositions 

Compositional processes and products have been assessed from both qualitative 

and quantitative perspectives, depending on the theoretical framework that supported 

each research study. Some researchers have seen verbal protocols, or what the 

composers say is going through their minds during their compositional processes, as 
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the data to be analyzed in order to better understand such processes. Other 

researchers have explored the sounds and silences that take place during the 

compositional processes and products as the data to be analyzed. Either qualitatively or 

quantitatively, researchers have looked at adult music education experts, theoreticians, 

or composers, as well as at children themselves, as the assessors of children’s 

compositional products. 

DeTurk (1989) stressed the difficulty of evaluating thinking processes in general, 

but especially in the area of music. DeTurk suggested that essays produced by students 

reflected their musical thinking. A content analysis of essays could, therefore, be used 

as an assessment instrument. Some authors have used content analysis of texts to 

describe musical thinking processes. An example of this type of research is that of 

Whitaker (1989). Whitaker’s study (1989) investigated the decision making of 

professional musicians while addressing real life problems. The content analysis was 

done using Dewey’s definition of critical thinking as a framework.  

Whitaker (1989) used two sources of data for her study. First, the author selected 

writings published in the form of books and articles written by pianists, conductors, and 

arrangers. Second, the researcher devised several tasks to generate verbal protocols of 

musical thinking. The tasks consisted of: (a) examining the score of a piece of music 

from the literature of their area of expertise, (b) studying a score, (c) practicing a piece 

of music, (d) reflecting on the practice session, (d) performing at least part of the piece, 

and (e) reflecting on the performance after listening to the taped performance.  

The subjects were asked to think aloud and record their talking while working on 

the prescribed tasks. Based on her analysis, Whitaker concluded that individuals used 
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reflective thinking according to the problem and the context in which they were trying to 

solve the problem. The use of reflective thinking depended also on the subjects’ past 

experiences. The author explained this by saying that, 

One individual, encountering a situation may, in Dewey’s terms, read the 
situation at sight and find no element of doubt: he has encountered the problem 
at some point previously and has resolved it. The solution is in his funded 
experience, and he resolves the problem using non-reflective thinking. When the 
second individual encounters a similar problem he experiences a doubt or 
perplexity that causes him to experience some form of reflective thinking. 
(Whitaker, 1996, p. 10) 
 
The author concluded that it was important to acknowledge the individual’s past 

academic knowledge, feelings, imagination and experiences in the music classroom in 

order to foster reflective thinking. Whitaker also suggested that it was important to 

provide students with a “variety of experiences involving the direct experience of music 

as a performer, listener, and creator: the ‘objective’ conditions” (Whitaker, 1996, p. 12).  

Instead of using verbal materials for her analysis, DeLorenzo (1987, 1989) 

assumed that the exploration and evaluation of musical material, manifested through 

production, selection, and organization of sounds, reflected the students’ inner musical 

thought processes. From her observations of sixth-grade students involved in musical 

problem solving tasks, DeLorenzo identified four characteristics of musical problem 

solving processes and used them as a framework for interpreting, describing and 

comparing students’ thinking processes. These four characteristics were the degree of 

openness with which the students perceived the task, the degree with which the musical 

events determined the compositional form, the students’ capacity to sense musical 

options, and the students’ degree of personal investment. DeLorenzo concluded that, 

although the problems were constructed by the teacher and this might have influenced 
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musical decision making to some degree, “it seemed that the student’s perceptions of 

the problem structure – how the student cognitively represented the problem structure 

to himself or herself – had a far greater effect on the student’s perception of choice in 

the problem situation than the teacher-constructed choices” (DeLorenzo, 1989, p. 195). 

The students organized their musical compositions along the following lines: “(a) The 

given problem structure served as a matrix for inserting sound material, (b) a 

nonmusical plan such as a story or chain of events became the organizing structure, or 

(c) the musical character of sound events directed the shape of the resulting piece” 

(DeLorenzo, 1989, p. 195).  

In relation to the degree of personal involvement, the author concluded that the 

more fully a student participated in the musical decision making process, “the greater 

investment he or she demonstrates in the emerging creative product” (p. 196). This, 

according to the author, may have had to do with the subjects’ perception of possibilities 

to solve the problem, and their capacity to shape musical events. In addition, “the 

perceived relevance of the task, as it relates to the student’s personal definition of 

music, may also have influenced individual involvement” (DeLorenzo, 1989, p. 197). 

Finally, DeLorenzo observed that, while the teachers participating in the project 

encouraged divergent thinking, they placed little emphasis on students evaluating the 

expressive import of sound material or organizing sound events into musical ideas.  

Besides the need to qualitatively describe the processes and products of musical 

problem solving, there have been some attempts to quantitatively measure creative 

problem solving in music. In a quantitative approach to the exploration of musical 

thinking processes, Vold (1986) developed a Measure of Musical Problem Solving 
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(MMPS) to assess kindergarten children’s fluency and flexibility, relating sound to feel-

states, and divergent thinking with musical ideas. The study explored the relationship 

between the MMPS scores and scores on the test Thinking Creatively with Action and 

Movement (Torrance, 1981). The author expected that there would be no correlation 

between scores on the MMPS and teacher ratings of general classroom activities, and 

teacher ratings of general classroom creativity.  

In order to measure divergent thinking, subjects in Vold’s (1986) study were 

asked to produce different sounds using percussion instruments. To measure flexibility, 

the author observed the subjects’ ability to produce sounds with different duration, 

intensity, and timbre. The author found that the more flexible the musician was in 

approaching the musical problem from different angles, the more musical ideas he was 

able to generate (divergent thinking). The author concluded that it was possible to 

construct a measure of musical problem solving ability in young children. 

In a study described earlier in this chapter, Kaschub (1999) used sixth-grade 

children’s descriptions of their individual and collective music composition processes 

and products as the focal data. The author believed that “the voices of the students 

must be heard in order for practitioners to structure effective and meaningful musical 

experiences for their students” (p. 245). Kaschub (1999) explored both oral interviews 

and written questionnaires answered by the subjects participating in the compositional 

projects. 

 Also interested in students’ perspectives, McCoy (1999) explored the effect that 

open-ended versus well-defined problem solving tasks and guided self-reflection, had 

on students’ compositional quality, self-assessments, and attitudes towards 



 

 36

composition. For the well-defined tasks, the participants were engaged in activities that 

focused on specific skills and concepts, and that progressed from easy to more difficult. 

McCoy labeled this type of task as problem solving. The final product of this process 

was an original composition. The open-ended tasks emerged from a philosophy of free 

play and exploration. In this case, participants started where the participants assigned 

to the problem solving condition ended. They were asked to compose an original piece 

by selecting a poem and developing it into a song. Subjects were expected to discover 

the need for the skills and concepts that had been compulsory for the participants 

assigned to the problem solving condition, and to take the necessary steps to attain 

these skills and concepts. McCoy (1999) labeled this type of task as problem finding. 

For the second independent variable of his study, self-reflection, McCoy (1999) 

designed a questionnaire intended to encourage participants to engage in an ongoing 

monitoring of their compositional processes, expressing and assessing their intentions, 

feelings, motivations, and efforts during and about the compositional process.  

Participants were distributed into three different conditions: problem solving, 

problem solving with guided self-reflection, and problem finding with guided self-

reflection. There was no control group. For the data collection, McCoy (1999) designed 

three measurement instruments. The first one was based on Amabile’s (1982) 

Consensual Assessment Technique, and asked experienced music educators to 

indicate with a point on a line, how musical each composition was. Following Amabile’s 

(1982) suggestions, judges were asked to use their own definitions of musicality. The 

second measurement instrument employed Likert-type, dichotomous, and open-ended 

items designed to identify participants’ understandings of the compositional process and 
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participants’ attitudes abut their compositional experiences. For the third measurement 

instrument, participants were asked to rate their compositions using Likert-type and 

dichotomous scale items. 

McCoy (1999) found that the subjects assigned to the problem solving with 

guided self-reflection condition obtained lower scores for their compositions’ musicality 

than subjects assigned to the other two conditions. Although the differences were not 

significant, the author reported that the effect size was considerably large, which could 

mean that the results could have been significant if the sample size had been larger. In 

relation to the self-assessment variable, McCoy (1999) found that participants assigned 

to the problem finding task structure were more critical of specific aspects of their 

compositions, such as rhythm and melody, than participants assigned to the problem 

solving task structure. McCoy also found that participants assigned to the problem 

finding condition were more likely to indicate that they looked forward to composing 

music in the future than participants assigned to the problem solving with guided self 

reflection condition. 

Hickey (2001) tested the reliability of Amabile’s (1982, 1983) Consensual 

Assessment Technique on fourth and fifth-grade children’s musical compositions. The 

author also compared the different reliability coefficients provided by music teachers, 

composers, theorists, seventh-grade children, and second-grade children. The five 

groups of judges were divided into (a) 10 instrumental music teachers, (b) 4 mixed-

experience teachers, (c) 3 general/choral music teachers, (d) 3 professional composers, 

(e) 4 theorists, (f) 14 seventh-grade children, and (g) 24 second-grade children.   



 

 38

For the collection of data, Hickey (2001) used original compositions generated by 

fourth- and fifth-grade subjects. The subjects recorded their compositions in a MIDI file 

format. There were no compositional parameters, and the subjects were encouraged to 

record their compositions as many times as they wanted. The composers and the 

theory teachers independently listened to and assessed the compositions. The music 

teachers and the groups of children listened to the compositions together and then rated 

them independently. Hickey (2001) indicated that, 

Following Amabile’s suggestion for proper consensual assessment  technique 
procedures (1996), the judges were instructed to rate products relative to one 
another rather than against some “absolute” standard in the domain of music…. 
Some craftsmanship and aesthetic-quality items were also included on the music 
composition rating forms, as recommended by Amabile (1983), in order to assure 
discriminant validity between these areas and creativity. 
 
The rating form contained 18 items that fell under the dimensions of creativity, 

craftsmanship, and aesthetic appeal. All of the items consisted of 7-point Likert scales 

with anchors marked low, medium, and high. As recommended by Amabile (1983), 

judges were asked to rate the compositions’ degree of creativity by using their own 

subjective definition of creativity. 

Hickey’s (2001) findings showed interjudge reliability coefficients ranging from 

.04 for the music composers, to .81 for the general/choral music teachers. The author 

reported that not only the level of reliability among the composers and between the 

composers and the other groups was very low, but also there were “instances of 

negative correlations between the composers with themselves and others” (p. 240). The 

author concluded that “the Consensual Assessment Technique for rating the ‘creativity’ 

of musical compositions proves to be reliable when used by the most knowledgeable (in 

that context) group of judges” (p. 242). 
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In a study exploring the relationship between children’s compositional strategies 

and products, Daignault (1996) used Amabile’s Consensual Assessment Technique 

(1982) to assess the creative and craftsmanship qualities of the compositional products. 

Daignault also explored the compositional processes using a combination of 

quantitative and qualitative methods. For her study, Daignault asked 10 to 11-year old 

students to improvise three to eight musical ideas using an electronic keyboard 

connected to a computer. Each of these improvisations was recorded into a sequencer 

computer program. Then, participants were asked to listen to all recorded 

improvisations and select one as the germinal idea for a composition. The final 

compositions were assessed by five judges according to the categories of 

craftsmanship and creativity (Amabile, 1982).  

Following Amabile’s suggestions, the judges were instructed to rate children’s 

compositions relative to their own understanding of the abilities of children aged 10 to 

11. Daignault (1996) concluded that Amabile’s (1982) Consensual Assessment 

Technique “can be applied to children’s musical compositions with an adequate level of 

reliability” (Daignault, 1996, p. 218). The author reported, however, that the categories 

of craftsmanship and creativity were highly correlated, and that the judges did not have 

adequate levels of agreement on the middle cluster of scores. The author concluded 

that there was a need to use research design that “systematically excludes the middle 

one-third groups of participants of the comparative analysis, and concentrates 

exclusively on the highest and lowest rated products” (p. 218). 

In another study using Amabile’s (1983, 1996) Consensual Assessment 

Technique, Byrne, Macdonald, and Carlton (2003) examined the link between the 
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concept of flow (Csikszentmihalyi, 1992) and the creative output of college students’ 

compositions. The authors were interested in finding “whether or not optimal experience 

would occur if three of the conditions of flow [clear goals, immediate feedback, and 

balance between challenge and skill] were present during completion of the composing 

task” (p. 282). The authors used 16 compositions produced by 45 college students 

composing in groups of no more than 3 subjects. The compositions were rated by 31 of 

the subjects participating in the study, by 9 experienced music teachers at the college 

level, and by 15 posgraduate students in education, using Amabile’s (1983, 1996) 

Consensual Assessment Technique. The experienced music college teachers also 

assessed the compositions on a standard set of criteria. 

Byrne, Macdonald, and Carlton (2003) found a significant correlation between the 

standard criteria scores and the creativity scores. The authors also reported a 

significant correlation between the levels of creativity and the levels of optimal 

experience, as well as significant differences between the creativity scores provided by 

each of the three groups of judges. The Consensual Assessment Technique was found 

to be reliable at the .89 level. No individual reliability coefficients were provided for each 

of the three groups of judges. The authors concluded that the Consensual Assessment 

Technique “has a potential to be used as an alternative to more problematic criteria-

based approaches” (p. 286). The authors suggested that it was possible that 

experienced judges may take into account the factors included in a criteria-based 

assessment method “while subjectively rating musical compositions on the single 

dimension of creativity. However, further research is required in order to ascertain fully 

the psychometric validity and reliability of this approach” (p. 286).  
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Webster and Hickey (1995) discussed the idea that decisions on what 

approaches are used to assess students’ compositions should be based “in large part 

on whether the focus of the work is on the objective analysis of content in the products 

of composition or if the goal is to make some kind of overall quality judgment about the 

product” (p. 28). In their study, Webster and Hickey (1995) wanted to provide 

information about interjudge reliability and concurrent validity when using a set of scales 

that were based on two styles (explicit and implicit), and two types of musical content 

(specific and global).  

Webster and Hickey (1995) asked 10 fifth and sixth-graders to compose a piece 

of music. Four music educators were asked to rate the compositions using two different 

rating forms. Webster and Hickey (1995) found that “the rating scale which contained 

items that were very open-ended and implicit in nature was in fact extremely reliable, 

and in the case of global music content items, significantly more reliable than subscores 

from the form which was explicit” (p. 36). The authors concluded that the use of rating 

forms that were very explicit in the definitions of music qualities did not contribute to a 

better understanding of the constructs of originality, creativity, and aesthetic value. “The 

subscores of global ratings from the implicit form prove to be the most predictive for the 

constructs of the originality/creativity qualities and aesthetic value of children’s 

compositions” (p. 36). 

In an earlier study, Webster (1977) intended to establish a set of valid and 

reliable criteria measures for the assessment of potential creative thinking ability during 

composition, improvisation, and analysis experiences. He also investigated the 

relationship between these criteria and selected measures of musical ability, general 
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creative ability, and general intelligence. Webster looked at the relationships between 

these criteria measures and the variables of grade level, age, sex, performance 

medium, and years of piano study.  

For the purposes of his study, Webster (1977) assumed that there were three 

separate kinds of musical creative products: (1) compositions, (2) improvisation, and (3) 

analysis. Webster designed three separate measures that reflected each mode 

independently. Each set of measures assessed fluency, flexibility, elaboration, and 

originality for each kind of musical creative product.  

Webster defined musical fluency in composition as the ability to generate a 

number of clearly defined musical ideas through a notational system. Musical flexibility 

in composition was defined as the ability to generate a number of different ideas 

through a notational system. Musical elaboration in composition was defined as the 

ability to extend, reshape, and refine musical ideas through a notational system. Musical 

originality in composition was defined as the ability to create a musical composition 

containing elements of unique expression.  

For the mode of improvisation, Webster defined musical fluency as the ability to 

respond freely to musical ideas as a performer; musical flexibility as the ability to 

generate a number of different ideas through performance; musical elaboration as the 

ability to extend, reshape, and refine musical ideas as a performer; and musical 

originality as the ability to create an improvisation containing elements of unique 

expression.  

For the mode of analysis, Webster defined musical fluency as the ability to 

generate a number of clearly expressed ideas about the structure of music; musical 
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flexibility as the ability to generate a number of different ideas about the structure of 

music; musical elaboration as the ability to add to or extend the original ideas; and 

musical originality as the ability to seek out and find relationships or observations that 

represent unique thinking.  

In his analysis of a pretest study using a test-retest approach, Webster found 

levels of interjudge reliability for the three measures of musical creativity ranging from 

.75 to .85. A panel of composers, performers with improvisation skills, and theorists, 

established the content validity of the test. Face validity was established during the 

pretest phase of the study. When comparing the three musical creativity measures with 

other variables, Webster found that music achievement strongly correlated with creative 

potential. Figural creativity was significantly related to both improvisation and analysis. 

I.Q. was significantly related only to improvisation. Age and grade level had no 

significant relationship to any of the three musical creative modes. 

Using Dewey’s (1910) definition of reflective thinking as synonymous to 

creativity, Laycock (1992) investigated whether relationships existed between the 

musical characteristics of original compositions produced by high-school students, aged 

15 to 18 years old, and their musical experience, musical aptitude, self-concept as 

musicians, age, and academic achievement as represented by their GPA. The 

researcher viewed composition as a problem-solving task. In the study, subjects had at 

least 10 minutes and no more that 20 minutes to compose and rehearse an original 

melody on an acoustic piano. The subjects were asked to start on middle C, and to use 

only the white keys on the keyboard in order to avoid harmonic conflicts. 
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Once the subjects finished their composition, they were asked to perform their 

melody twice while the researcher recorded them. These two performances were 

analyzed and graded by the researcher and two other teachers. The grading was based 

on the following concepts: tonal strength as demonstrated by key centrality; metrical 

coherence; rhythmic and melodic motive variation and coherence; phrasing; originality, 

as demonstrated by melodic and rhythmic content “entirely new to the norm for the 

population of the experiment” (p. 70); general cohesiveness; ability to reproduce the 

composed melody; and complexity. Laycock found that the image that participants had 

about themselves as musicians was “the variable most frequently correlated with the 

musical characteristics of the original composition” (p. 117). From 14 variables, 12 were 

correlated with self-concept, 10 with in- and out-of-school musical experience, 8 with 

aptitude, 5 with age, and 2 with GPA. 

In another quantitative effort to explore creative musical problem solving, Kratus 

(1989) examined the amount of time that children of different ages, genders, and 

proficiency levels spent on various compositional processes while creating a melody. 

Based on Webster’s ideas (Webster, 1987), Kratus believed that the creative process 

alternated between convergent and divergent thinking. Kratus theorized that the 

transition between convergent and divergent thinking took place through four stages: 

preparation, incubation, illumination, and verification.  

Kratus (1989) believed that the phase of preparation was equivalent to the 

exploration that takes place during the compositional processes of children and adults. 

In this phase, composers improvise music patterns subconsciously. In a conscious 

phase, equivalent to the idea of incubation, the composer elaborates and develops 
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musical ideas through the application of musical principles such as association, 

contrast, and balance. The phase of illumination takes place as the relationship 

between the parts and the whole become clear for the composer. Finally, the composer 

verifies the work through the repetition of selected rhythmic and melodic patterns.  

In order to explore the ways in which these four phases take place during 

children’s compositional processes, Kratus (1989) randomly selected 60 children, ages 

7, 9, and 11, from an elementary school. The participants were asked to compose a 

song using an electronic keyboard. The restrictions were that subjects could only use 

white keys, begin on middle C, and have 10 minutes to compose their songs. After 10 

minutes, participants were asked to play their compositions twice. For the analysis of 

the data, the 10-minute sessions were divided into 120 intervals of five seconds each. 

Each interval was categorized as being exploration, if the music sounded unlike 

anything played earlier; development, if the music sounded similar yet different from 

anything played earlier; repetition, if the music sounded the same as music played 

earlier; or silence, if no music was heard because the participant was silent or because 

the participants or the researcher were talking. Two independent judges were in charge 

of evaluating the degree to which each participant’s song and its replication sounded 

alike.  

Kratus (1989) found that as children become older, repetition is more prevalent 

during their compositional processes. According to the author, “the creative act of 

composition for the 7-year-olds was very similar to the act of improvisation, and they 

used compositional time to explore new ideas rather than modify ideas “(p. 17). Kratus 

found that 9- and 11-year-old participants spent more time developing their ideas and 



 

 46

significantly less time on exploration than 7-year-olds did. Comparing his results with 

those of other authors, Kratus concluded that 9 and 11-year-olds use compositional 

processes “that are similar to those used by adult composers” (p. 17). Kratus also 

concluded that his results support the idea that participants’ emphasis on exploration at 

the beginning of the composition period “is indicative of preparation; the emphasis on 

development is indicative of incubation; and the emphasis on repetition toward the end 

of the period is indicative of verification“(p. 17). Kratus did not, however, find these 

stages as discrete and clearly defined. They seemed to be intermingled processes, with 

one process predominating at various times.  

In reference to the replication of their compositions, Kratus (1989) found that 7-

year-old participants, who had spent little time developing their ideas, were significantly 

less able to replicate their compositions than 9- and 11-year-olds. Kratus (1989) 

concluded that participants who understood that in order to solve the problem they 

needed to repeat the melody they were composing were product oriented. “On the other 

hand, the subjects who were unable to replicate their songs…were process oriented” (p. 

18). Finally, Kratus concluded that 7-year-olds can engage in creative musical 

improvisation, and that 9- and 11-year-olds can meaningfully compose and shape their 

musical ideas. 

In a later study, Kratus (1994) examined the relationship among music audiation, 

the process of composition, and the musical characteristics of songs composed by 9-

year-olds. Kratus selected 40 third-graders who were 9 years old at the time of the 

testing, and who had not taken piano lessons for longer than a year. To measure their 

audiation skills, Kratus administered the Intermediate Measures of Music Audiation 
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(Gordon, 1982). For this study, Kratus used a compositional task similar to that used in 

the 1989 study, in which the author gave the subjects 10 minutes to compose a song. 

The only difference was that, for this study, Kratus connected the electronic keyboard to 

a computer running Performer 2.31, which provided a transcription of the composed 

piece. Similar to the 1989 study, two judges determined when the subjects were 

exploring, developing, repeating, or silent during the compositional processes. Two 

other judges rated the compositions’ tonal and melodic cohesiveness, and repetition or 

development of melodic and rhythmic patterns.  

Based on the obtained results, Kratus concluded that audiation was related to the 

subjects’ sense of tonality and meter. Subjects with higher levels of audiation tended to 

spend less time in exploration. According to Kratus (1994), “Too much exploration does 

not, in itself, produce a musical result…. Tests of musical creativity measure primarily 

divergent behaviors, like exploration, but composition apparently requires other 

behaviors as well” (p. 127). In contrast, the positive correlation between the process of 

development and audiation led Kratus to think that audiation allowed subjects to think 

about a musical idea before developing it. There was also a positive correlation 

between audiation and the use of silence. Kratus noticed that, during silence intervals, 

children tended to move their fingers over the keyboard without pressing the keys, as if 

reviewing their songs silently. In regard to the final products, Kratus found that subjects 

who spent more time on exploration created songs that were less structured and more 

extensive than did subjects who spent more time on development, repetition, and 

silence.  
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In another study, Kratus (2001) investigated the effect that different melodic 

configurations of an Orff xylophone had on fourth-graders’ compositional processes and 

products. The underlying principle in this study was that subjects needed some 

restrictions in order to be able to create, because the lack of restrictions could make 

subjects’ creative choices more difficult. Since Kratus had earlier found (Kratus, 1989, 

1994) that children younger than 9-years-old had more difficulty composing songs that 

they could replicate, he selected 48 fourth-graders, ages 9 to 10, for this study. Subjects 

were randomly assigned to one of four groups of equal size. The first group composed 

on a xylophone that had a pentatonic scale with 5 bars (C-D-E-G-A). The second 

group’s xylophone had a pentatonic scale with 10 bars (C-D-E-G-A-C’-D’-E’-G’-A’). The 

third group’s xylophone had a harmonic minor scale with 5 bars (C#-D-E-F-G). The 

fourth group composed on a xylophone that had a harmonic minor scale with 10 bars 

(C#-D-E-F-G-C#’-D’-E’-F’-G’). 

As in previous studies (Kratus 1989, 1994), Kratus tested subjects individually, 

giving them 10 minutes to compose their songs. He found that no subject required the 

full 10 minutes. Following the procedures that he used in previous studies, Kratus 

divided the time spent on the compositional processes into five-second intervals in order 

to determine how much time was spent exploring, developing ideas, repeating ideas, 

and silent. The characteristics of the composed products included in the analysis were: 

length of the song in seconds, final pitch of the song, tonal cohesiveness, metric 

cohesiveness, the use of melodic patterns, the use of rhythmic patterns, and the 

subjects’ ability to replicate the song. Except for the length of the song, which was 
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determined by the researcher, two independent judges evaluated all the variables using 

a 7-point rating scale.  

Kratus (2001) found that a more limited number of pitch options resulted in less 

use of exploration, shorter songs, and songs that were more readily replicated. The 

available tonalities and pitch options had no effect on the compositional processes of 

development, repetition, or silence, or on the cohesiveness or use of patterns in the final 

compositions. Kratus also found that subjects composing on diatonic xylophones were 

three times as likely to end on the starting tonic pitch (D in this case) than were subjects 

working on pentatonic configurations. Kratus suggested that “music educators may wish 

to include the leading tone in composing projects as a means to encourage students to 

develop a stronger sense of tonality” (p. 304). 

Using Kratus’ measurement instruments of compositional processes and 

products, Henry (1995) investigated if the compositional processes and products of 

fourth-grade students were affected by subjects’ music aptitude and different 

instructional methods. Music aptitude was measured using the Intermediate Measure of 

Music Aptitude (Gordon, 1982). For the treatment, one class received repeated 

composing opportunities on a keyboard and pattern instruction; another received 

repeated composing opportunities on a keyboard, but no pattern instruction; the third 

class received only pattern instruction; and the fourth class served as the control group. 

The treatment took place during a 12-week period. After the treatment sessions, 

subjects met with the researcher, and were asked to compose an original song. The 

subjects had 10 minutes to compose their songs. After the 10 minute session, subjects 

were asked to play their compositions twice.  
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For the analysis of the data, the 10-minute sessions were divided into 120 

intervals of 5 seconds each. Two independent judges categorized each interval as 

exploration, development, repetition, or silence. Each category was totaled and 

averaged to represent the amount of time each subject spent in each activity. Using a 

seven-point Likert scale, two independent judges analyzed the compositional products, 

and rated them for melodic cohesiveness, metric cohesiveness, and replication. The 

two judges also evaluated the use of melodic and rhythmic patterns in the compositions. 

For the data analysis, the researcher used an ANOVA for each independent variable.  

Based on his results, Henry (1995) concluded that repeated keyboard 

compositional activities combined with pattern instruction seemed to be the most 

effective instructional method.  Pattern instruction alone seemed to have a positive 

effect on the compositional process, but the effect was not significant when combined 

with repeated composing opportunities.  
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CHAPTER III 

METHODOLOGY 

Several considerations were important in determining the present study’s design, 

number of subjects, experimental procedures, and data collection. First, the sample size 

had to be sufficient to approximate normality, and at the same time it had to respond to 

the schedule, time and location limitations of the host school. Second, in response to 

the request made by the host school’s principal, the study needed to take place only 

during the 50 minute general music classes. Third, there were only four locations at the 

host school where the experimental sessions and the pre- and posttests could take 

place: the second grade, third grade, fifth grade, and special education work rooms.  

As it will be described later in this chapter, the pre- and posttests were designed 

to last a maximum of 25 minutes per subject. With these limitations on time and space, 

only 4 subjects could record their pre or posttest at the same time, which left space and 

time for the recording of eight individual tests during each music lesson period. Fourth, 

in order to avoid a threat to the internal validity of the study’s design, the posttest ideally 

needed to take place the week after the subjects participated in the treatment. 

Therefore, it was decided that only 8 subjects would be randomly chosen from each 

class to participate in the study. The study’s design, sample, statistical procedures, and 

independent and dependent variables, will be described in the following sections of this 

chapter. 

Design 

The selected design for this study was the nonequivalent control group design 

(Campbell & Stanley, 1963). This quasi-experimental design is used in instances in 
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which there is a pretest and a posttest, but where there is not a possibility for true 

randomization, when there are not formal means “of certifying that the groups would 

have been equivalent had it not been for the X” (Campbell & Stanley, 1963, p. 12). 

Campbell and Stanley (1963) diagramed this design as follows:  

O X O 

O  O 

Campbell and Stanley (1963) also specified that the second group in this design 

is not necessarily a control group in which there is not a treatment. It can be a group in 

which another form of treatment will take place. That is the case for the present study. 

In this case, the diagram of the study would be better represented as follows: 

O XA O 

O XB O 

Even though subjects participating in the study were pulled out from intact 

classrooms, the selection for participation in the study and the assignment of either one 

of the two treatments were random and under the experimenter’s control, as indicated 

by Campbell and Stanley (1963).  

A consent letter was sent to every parent. In the letter, the parents were asked to 

give their permission to have their child participate in a study exploring creative problem 

solving through musical composition. The letter stressed the importance for students to 

participate in every stage of the study, as well as their freedom to drop from the study at 

any moment they considered there was a need. The letter also explained that the 

activities that the students would be involved in for the study were part of the music 

curriculum of their grade level, and were specified in the National Standards for Arts 
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Education (MENC, 1994). Therefore, the students would not be losing valuable time 

from their music learning, but continuing with their musical growth while participating in 

the study. Finally, the letter explained that, because of time and space restrictions, 

subjects participating in the study would be randomly chosen from each class, and that 

students who did not participate in the study would participate in similar activities with 

their music teacher while the randomly chosen students participated in the study’s 

activities. The consent letter is displayed in Appendix A. 

The pretest took place during the first week of the study. The subjects were 

measured on an individual basis. There were 3 weeks of treatment, during which 4 

subjects from each class participated in treatment A and 4 in treatment B. The posttest 

took place during the 5th week of the study. The activities that took place during the 

treatment sessions will be described in the section in this chapter devoted to the 

independent variable. The pretest and posttest will be described in the section in this 

chapter devoted to the dependent variable. 

Sample Size 

Subjects participating in this study were 32 fourth graders and 32 fifth graders 

attending general music classes at one elementary school, making a total of 64 

subjects. The subjects were randomly chosen from eight different classes receiving 

general music instruction from one music educator. There were 8 subjects randomly 

chosen from each of the eight classes. Four of these classes were fourth grade, and 

four were fifth grade. The selection procedures took place as follows: the subjects 

whose parents returned the consent letter were listed in alphabetical order. Using the 

computer program SPSS® 10.0 for Windows® 1998, 8 subjects were randomly chosen 
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from each of the eight classes. Hence, there were four groups of 8 fourth graders and 

four groups of 8 fifth graders participating in the study, making a total of 64 subjects. A 

graphic description of the sample is displayed in figure 2. The sampling procedures will 

be described in more detail later in this chapter.  

Host School 

Three public elementary schools with established general music programs were 

identified as possible sites for the study. Each of the three schools had only one general 

music teacher.  The three music teachers were interviewed to find out which site could 

provide the space and time requirements for the study. All music teachers received a 

description of the procedures, and of the space and time requirements of the study. Two 

of the music teachers could not find the time to schedule the study.  However, both of 

these teachers agreed to participate in the pilot study. The school chosen for the study 

was located in a suburban area in northern Texas. The principal of the school agreed to 

participate in the study, and offered the use of five working rooms. The researcher was 

asked to limit the students’ participation in the study to the hours of their music classes. 

Subjects 

The population attending the host school was predominantly middle class. 

Approximately 74% of the population were white Americans, 12% African-Americans, 

7% Hispanics, and the other 7% were Asians and Middle Easterners. There was only 

one general music educator in the school who taught all of the kindergarten to fifth 

grade classes. The groups participating in the present study were receiving a 50 minute 

music lesson once a week. Fifth graders met from 8:00 a.m. to 8:50 a.m., and fourth 

graders met from 9:00 a.m. to 9:50 a.m. Fourth A and fifth A met on Monday; fourth B 
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and fifth B on Tuesday; fourth C and fifth C on Wednesday; and fourth D and fifth D on 

Thursday. According to the music teacher, these students knew basic musical 

theoretical concepts, such as rhythmic values of quarter, eight, half, and whole notes 

and rests, and the concepts of contrast, repetition, melodic contour, dynamics, and 

phrase. The teacher felt that most subjects were beat competent, could match pitch, 

and read successfully in either letter names or solfegge. Finally, the teacher reported 

that the subjects had not been exposed to composition or improvisation activities since 

she was appointed as their music teacher a year and a half prior to the present study. 

The Task 

The task for the current study was intended to give participant subjects the 

opportunity to exercise their creativity as much as possible. With that goal in mind, the 

ideas suggested by Getzels and Csikszentmihalyi (1975) were considered an important 

foundation for the design of the task. Getzels and Csikszentmihalyi (1975) identified 

three types of problems. In the first type, the problem is known as well as the solution 

method. The problem solvers only need to look for the solution. According to Getzels 

and Csikszentmihalyi, and DeLorenzo (1987) whose findings support this idea, this type 

of problem does not encourage high levels of creativity because the problem solvers 

only needs to make use of their memory and retrieval. In a second type of problem, the 

problem is clearly defined, but no method of solution is known by the problem solvers. 

For this type of problem, the problem solvers need to make use of their reason and 

rationality. In the third type of problem, the general task is presented but the specific 

question or problem must be discovered by the problem solvers. According to Getzels 

and Csikszentmihalyi (1975), the third type of problem requires the problem solvers to 
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not only make use of their reason and rationality as with the second type of problem, but 

also use their imagination and creativity so that they can find, articulate, and solve the 

problem. Since the primary focus of the independent variable of the present study is on 

creative problem solving skills, the task was designed taking into account the 

characteristics of the third type of problem, as described by Getzels and 

Csikszentmihalyi (1975).  

The task was also designed to guide the subjects into the exploration of the three 

stages of creative problem solving as described by Treffinger, Isaksen, and Dorval 

(1994): Understanding the Problem for the first treatment session, Generating Ideas for 

the second treatment session, and Planning for Action for the third treatment session. 

The task was designed in such a way that the subjects were encouraged to explore 

each of these three stages through questions asked to the subjects during each 

treatment session. A graphic depiction of the study’s design can be found in Appendix 

C. The researcher and research assistants were only in charge of posing the questions. 

They did not provide any guidance in order to avoid a teaching-learning situation that 

would have constituted an extraneous variable to the study. 

Independent Variable 

The current study explored the effects of creative musical problem solving 

collectively versus individually on students’ compositional products. The independent 

variable for this study was the condition under which subjects were exposed to problem 

solve. For treatment A, subjects were asked to solve a creative problem task 

individually. For treatment B, subjects were asked to solve a creative problem task in 

teams of four.  
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Treatment sessions took place in five different locations. For treatment A, one 

subject was taken to the second grade work room, another to the third grade work 

room, another to the fifth grade work room, and another to the special education work 

room. Subjects assigned to treatment B were taken in teams of four to the physical 

education work room. All of the rooms looked similar. The researcher was in charge of 

one of the settings, and three other musicians were in charge of the other three settings. 

The research assistants were instructed to read to the subjects the specific instructions 

and questions designed for each treatment session. They were asked to avoid giving 

instructions other than the ones specified, and to answer only the questions related to 

the specific mechanics of the task. In the case were subjects had questions related to 

the creative musical product or the creative problem solving process, the researcher 

and the research assistants would not answer these specific questions. They would 

repeat the instructions and the specific questions related to the task, and encourage the 

subjects to think about them and make their own decisions.  

It was decided that, since the person in charge of the treatment sessions would 

basically read the instructions to the subjects, research assistants did not necessarily 

have to be music educators. The research assistants were a percussionist with a 

master’s degree in jazz; a pianist and a clarinetist at the last stage of their DMA studies; 

a pianist with a bachelor’s degree; and a music educator who was at the early stage of 

his music education doctoral degree. All of the research assistants, except for the Ph.D. 

student in music education, were international students. All of them spoke English 

fluently but with evident foreign accents. The Ph.D. student in music education was 

male, and was able to assist for only one day. The DMA piano student and the 
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researcher were females. The other research assistants were males. The ages of the 

research assistants and the researcher ranged from 25 years old to 36 years old. The 

researcher attended every day of the study. Once it was determined the days that each 

of the assistants could attend, the assistants were randomly assigned to the treatment 

and testing sessions. An example of treatment and testing session assignments is 

displayed in figure 3. 

For treatment sessions 1, 2 and 3, there was a two-octave chromatic song bell 

RBI RB 2206 and either a tape recorder Tascam™ 424 or a Sony® minidisk MZ-R700, 

both with a unidirectional microphone, at each of the four different settings. Prior to the 

study, the recording devices were tested by the researcher and research assistants, all 

of whom agreed that the produced recordings were very similar in quality. Each 

chromatic song bell had a red tag marking middle C. The recordings of the treatment 

sessions were implemented to familiarize subjects with the presence of recording 

equipment in the room. Subjects also had paper and pencil at hand, but were neither 

asked nor forbidden to use them. A digital clock was placed where the subjects could 

clearly see it, so that they could keep track of the time. For treatment session 1, the 

researcher and research assistants read the following instructions to each subject: 

I would like you to compose a piece of music on your bells. It will be a brand new 
piece of music that no one has ever heard before. There are no right or wrong 
answers to this task. There are three rules. First, you will only have ten minutes 
to work on your piece of music. As soon as you start working on your piece of 
music, I will start this clock, and you will have to stop working when ten minutes 
have passed. Second, your piece of music must start on middle C, which is 
marked with the red tag. Third, you will play your piece of music twice for me at 
the end. The tape recorder will be on the whole time. If you finish your piece of 
music earlier than the ten minutes, let me know by saying “I am finished.” Then, I 
will ask you to play the piece of music for me twice, and we will record it. Do you 
have any questions? Before you start working, I would like for you to think about 
all of your options. What types of melodies can you compose and comfortably 
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perform? Are there any difficulties that you have to consider? You do not have to 
tell me your answers. Just think about it before you start working on your 
composition, and tell me when you are ready to start. 
 
The last questions posed by the researcher were intended to lead the subjects 

into the problem solving stage that Treffinger, Isaksen, and Dorval (1994) called 

Understanding the Problem. In this phase, the subjects analyze the situation, consider 

musical options, technical concerns, and any other circumstances involved in the 

composition of a final product. At this point, the subjects also find the specific question 

on which to focus their subsequent efforts. The person in charge was not to discuss 

subjects’ answers to these questions in order to avoid a teaching-learning situation. 

Since there were four different persons in charge of the treatment sessions, this would 

have added an extraneous variable to the study. 

Treatment sessions 2 and 3 followed the same procedures as those followed for 

treatment session 1. However, there were changes in the questions posed by the 

researcher and research assistants. During treatment session 2, the subjects were told: 

I would like you to compose a piece of music on your bells. It will be a brand new 
piece of music that no one has ever heard before. There are no right or wrong 
answers to this task. There are three rules. First, you will only have ten minutes 
to work on your piece of music. As soon as you start working on your piece of 
music, I will start this clock, and you will have to stop working when ten minutes 
have passed. Second, your piece of music must start on middle C, which is 
marked with the red tag. Third, you will play your piece of music twice for me at 
the end. The tape recorder will be on the whole time. If you finish your piece of 
music earlier than the ten minutes, let me know by saying “I am finished.” Then, I 
will ask you to play the piece of music for me twice, and we will record it. Do you 
have any questions? Before you start working, I would like for you to think about 
all of your options. What types of melodies can you compose that are different, 
but all start on middle C? How can you make the melodies sound like phrases 
and not just random sounds? Is there anything that you can change besides the 
melody? You do not have to tell me your answers. Just think about it before you 
start working on your composition, and tell me when you are ready to start. 
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The questions added for the second treatment session were intended to 

familiarize the subjects with the second phase of the creative problem solving process 

described by Treffinger, Isaksen, and Dorval (1994), Generating Ideas. In this stage, the 

subjects find specific musical ideas. This could be accomplished by varying the musical 

elements.  

During treatment session 3, the subjects were told: 

I would like you to compose a piece of music on your bells. It will be a brand new 
piece of music that no one has ever heard before. There are no right or wrong 
answers to this task. There are three rules. First, you will only have ten minutes 
to work on your piece of music. As soon as you start working on your piece of 
music, I will start this clock, and you will have to stop working when ten minutes 
have passed. Second, your piece of music must start on middle C, which is 
marked with the red tag. Third, you will play your piece of music twice for me at 
the end. The tape recorder will be on the whole time. If you finish your piece of 
music earlier than the ten minutes, let me know by saying “I am finished.” Then, I 
will ask you to play the piece of music for me twice, and we will record it. Do you 
have any questions? Before you start working, I would like for you to remember 
all of the problems that you found in our previous sessions, and think about the 
ways in which you could avoid these problems. How can this composition be 
better than the ones you did in our previous sessions? You do not have to tell me 
your answers. Just think about it before you start working on your composition, 
and tell me when you are ready to start. 
 
The questions posed during treatment session 3 were intended to familiarize the 

subjects with the third and last phase of the creative problem solving process described 

by Treffinger, Isaksen, and Dorval (1994), Planning for Action. In this stage, the subjects 

examine promising options to determine the steps needed to achieve the ultimate goal 

of solving the problem. This stage also involves acceptance-finding, which helps the 

problem-solver identify ways to make the best possible use of assisters and avoid 

possible sources of resistance. Acceptance-finding also involves formulating an action 

plan that describes the specific steps that are taken in order to implement a proposed 

solution.  
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Once the directions had been read and all the questions answered, the 

researcher turned the tape recorder on, and moved to another part of the room. Once 

the subject indicated that s/he had finished, or the allowed time had passed, the subject 

played the piece of music. After the subject played the piece of music, the recording 

was turned off, and the researcher thanked the subject for participating, and walked the 

subject back to the music classroom. 

For treatment B, subjects were asked to solve the same creative problem solving 

task used for treatment A, but subjects assigned to treatment B solved the problem in 

teams of four instead of individually. For treatment sessions 1, 2, and 3, the researcher 

or the research assistants pulled out the four subjects assigned to this treatment from 

the classroom during the time their music lesson was taking place. The subjects were 

taken to the physical education work room, where four two-octave chromatic song bells 

RBI RB 2206 were placed. The bells were set in a circle, so that subjects could face 

each other. A digital clock was placed in front of each subject. There was either a tape 

recorder Tascam 424 or a Sony minidisk MZ-R700, both with a unidirectional 

microphone. As in treatment A, subjects participating in treatment B also had paper and 

pencil at hand, but were neither asked nor forbidden to use them. There were also 

differences in the instructions provided during each of the three treatment sessions, 

which were related to the creative problem solving processes. For treatment session 1, 

the researcher told the subjects: 

I would like you to work together and compose a piece of music on your bells. It 
will be a brand new piece of music that no one has ever heard before. There are 
no right or wrong answers to this task. There are three rules. First, you will only 
have ten minutes to work on your piece of music. As soon as you start working 
on your piece of music, I will start this clock, and you will have to stop working 
when ten minutes have passed. Second, your piece of music must start on 
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middle C, which is marked with the red tag. Third, you will play your piece of 
music twice for me at the end. The tape recorder will be on the whole time. If you 
finish your piece of music earlier than the ten minutes, let me know by saying “we 
are finished.” Then, I will ask the four of you to play the piece of music together 
for me twice, and we will record it. Do you have any questions? Before you start 
working, I would like for you to think about and discuss with your partners all of 
your options. What types of melodies can you compose and comfortably 
perform? Are there any difficulties that you have to consider?  
 
Once the directions had been read and all the questions answered, the 

researcher turned the tape recorder on, and moved to another part of the room. Once 

the subjects indicated that they had finished, or the allowed time had passed, the 4 

subjects played the piece of music together. After the subjects played the piece of 

music, the recording was turned off, and the researcher thanked the subjects for 

participating, and walked them back to the music classroom. 

Treatment sessions 2 and 3 followed the same procedures described above, but 

the questions addressed collective processes instead of individual processes. For 

treatment session 2, subjects were told:  

I would like you to work together and compose a piece of music on your bells. It 
will be a brand new piece of music that no one has ever heard before. There are 
no right or wrong answers for this task. There are three rules. First, you will only 
have ten minutes to work on your piece of music. As soon as you start working 
on your piece of music, I will start this clock, and you will have to stop working 
when ten minutes have passed. Second, your piece of music must start on 
middle C, which is marked with the red tag. Third, you will play your piece of 
music twice for me at the end. The tape recorder will be on the whole time. If you 
finish your piece of music earlier than the ten minutes, let me know by saying “we 
are finished.” Then, I will ask the four of you to play together the piece of music 
for me twice, and we will record it. Do you have any questions? Before you start 
working, I would like for you to think about and discuss with your partners all of 
your options. What types of melodies can you compose that are different, but all 
start on middle C? How can you make them sound like phrases and not just 
random sounds? Is there anything that you can change besides the melody? 
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For treatment session 3, subjects were told: 

I would like you to work together and compose a piece of music on your bells. It 
will be a brand new piece of music that no one has ever heard before. There are 
no right or wrong answers to this task. There are three rules. First, you will only 
have ten minutes to work on your piece of music. As soon as you start working 
on your piece of music, I will start this clock, and you will have to stop working 
when ten minutes have passed. Second, your piece of music must start on 
middle C, which is marked with the red tag. Third, you will play your piece of 
music twice for me at the end. The tape recorder will be on the whole time. If you 
finish your piece of music earlier than the ten minutes, let me know by saying “we 
are finished.” Then, I will ask the four of you to play together the piece of music 
for me twice, and we will record it. Do you have any questions? Before you start 
working, I would like for you to remember all of the problems that you found in 
our previous sessions, and think about the ways in which you could avoid these 
problems. Discuss with your partners how can this composition be better that the 
ones you did in our previous sessions. 
 
Each session lasted no more than 25 minutes, including the time required to go 

from the music classroom to the treatment room and back to the classroom. Since the 

treatment sessions took place during the 50-minute music class, there was time to meet 

with one group of 4 subjects working together, and 4 subjects working individually. 

Subjects were randomly assigned to a person in charge. The researcher and research 

assistants were randomly assigned to a room, unless they had been assigned the 

collective condition. In this case, the person in charge was assigned to the physical 

education work room, and the other persons in charge were randomly assigned to one 

of the other four locations. Because the collective condition required more equipment, 

and because there was only enough time for the treatment sessions, it was decided that 

treatment sessions for the collective condition would always take place at the same 

location. There were four persons in charge each day, one of whom was assigned to 

two treatment sessions per class, so that there was enough time for all the subjects to 

participate in the treatment sessions.  
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Sampling Procedures 

The week of the pretest constituted the first week of the study. All 64 participating 

subjects took the pretest and posttest individually. The researcher hired and trained five 

research assistants to help her with the testing and with the treatment sessions, so that 

there would be one person in charge at each location. The week before the experiment 

started, the researcher met with the research assistants. During this session, the 

researcher explained to the assistants the procedures they would follow and the 

functioning of the equipment to be used. The assistants were told that the researcher 

would be in charge of one of the locations, and, depending on their schedules and the 

random assignments, each of the assistants would be in charge of the other three 

locations. They were also told that they were to memorize the instructions they would 

give to the subjects, and that they should avoid giving instructions other than the ones 

specified by the researcher. The researcher and the assistants practiced using the 

equipment, making sure the equipment was working appropriately and that all of them 

could manage the equipment efficiently. They also checked that the recordings 

produced by the tape recorders Tascam 424 and the recordings produced by the Sony 

minidisks MZ-R700 were qualitatively equivalent. 

The weekend before the experiment began, the researcher made the random 

assignments [by using the computer program SPSS 10.0 for Windows 1998]. First, 4 

subjects from each group were randomly assigned to treatment A, and the other 4 

subjects were assigned to treatment B. An example of treatment and testing session 

assignments is displayed in figure 3. Then, the researcher and research assistants were 

randomly assigned to a different room for each of the days they would participate in the 
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study. One individual was assigned to the second grade work room, one to the third 

grade work room, one to the fifth grade work room, and one to the special education 

work room. The two tape recorders, Tascam 424, and the two Sony minidisks MZ-R700, 

were randomly assigned to one of the four rooms. In order to avoid logistic 

complications, the recording equipment was assigned to a specific room, and stayed at 

that location during the duration of the experiment.  

All of these rooms had a very similar look. Therefore, it was decided that the 

researcher and research assistants would work in the same room during one testing 

day. In cases in which subjects did not use the entire 10 minutes to compose the piece 

of music, the person in charge could therefore, proceed to the testing of the next 

subject, without having to wait until someone else was done with the testing in another 

room.  

Subjects were randomly assigned to a person in charge for each of the days that 

they would participate in the study. The order in which the subjects were going to 

participate in the study was also randomly assigned. In summary, the researcher 

randomly assigned who would be in charge of the pretest, posttests, and treatment 

sessions of each subject, as well as the order in which each subject would be tested or 

receive the treatment. An example of treatment and testing session assignments is 

displayed in figure 3. Every morning during the pretest week, as well as during the rest 

of the experiment, the research assistants received Comment Sheets containing the 

names of the subjects that they would be working with, the order at which the subjects 

would be tested that day, and the location at which they would be working that day. 

Examples of the Comment Sheets can be seen in figure 4. 



 

 66

Pretest Procedures 

There was a tape recorder with a unidirectional microphone placed in front of a 

two-octave chromatic song bell in each room. A clock was also placed where the 

subjects could clearly see it. There were paper and pencils on hand, but subjects were 

neither asked nor forbidden to use them. The person in charge told the subjects: 

I would like you to compose a piece of music on your bells. It will be a brand new 
piece of music that no one has ever heard before. There are no right or wrong 
answers to this task. There are three rules. First, you will only have ten minutes 
to work on your piece of music. As soon as you start working on your piece of 
music, I will start this clock, and you will have to stop working when ten minutes 
have passed. Second, your piece of music must start on middle C, which is 
marked with the red tag. Third, you will play your piece of music twice for me at 
the end. If you finish your piece of music earlier than the ten minutes, let me 
know by saying “I am finished.” Then, I will ask you to play the piece of music for 
me twice, and we will record it. Do you have any questions?  
 
When the subject finished, or after the ten minutes passed, the person in charge 

started the recording of the compositional product. Each subject’s tape/minidisk was 

assigned a code number to ensure anonymity. The person in charge started the 

recording by saying “Subject number x, first time,” before the subject performed the 

composition for the first time, and “second time,” before the subject performed the 

composition for the second time. This allowed for the identification of each of the two 

performances on the recording. It was decided that the first performance would be used 

for the analyses because of its proximity in time to the compositional process. It was 

possible that subjects would more accurately remember the decisions they made during 

the compositional process right after it had taken place, and that they could introduce 

new musical ideas during a second performance. Kratus (1989, 1994, 2001) and Henry 

(1995) followed this procedure.  
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Once the first subject finished the pretest, the person in charge took the subject 

back to the music classroom. The next subject was then called and taken to the location 

assigned to that person in charge, to record the pretest. The same procedures were 

followed with the eight groups until all 64 subjects had recorded their pretest. The 

recordings of the pretest took no more than 25 minutes per subject. Since 4 subjects 

were recording their pretest at the same time, it was possible to record 8 subjects from 

a fourth grade class, and 8 subjects from a fifth grade class every day, making a total of 

16 subjects per day. An example of treatment and testing sessions assignments can be 

seen on figure 3. At the end of the four days, Monday through Thursday, all 64 subjects 

had recorded their pretests. 

For the pretest, subjects were assigned a code number. Once the 64 

compositional product recordings were coded, the researcher copied the first 

performance of the compositions on a single compact disc, following the subjects’ code 

numbers ordered from 1 to 64. In order to facilitate the identification of each subject’s 

composition, the researcher included in the recording the moment in which the person 

in charge said the subject’s code number before the recording of each composition. 

Once the 64 pretest compositions were recorded on a single compact disc, the 

researcher made three copies of this compact disc, so that each judge could receive 

one copy to work with. For the purpose of making the evaluation process more feasible 

for the judges, all of the compositions were transcribed from the same compact disc that 

the judges received. Once transcribed, the compositions were printed by using the 

computer program Finale 2000 for Windows 1998. Then, the Instructions Letter, the 

compact discs, the compositions’ transcription, and the Judge’s Scoring Forms were 
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distributed among the three judges. The Instructions Letter and the Judge’s Scoring 

Form used in the study are displayed in Appendix D. 

Treatment Sessions 1, 2, and 3 Procedures 

The week after the pretest took place, the treatment sessions started. On 

Monday of that week, the research assistants received Comment Sheets containing the 

names of the subjects that they would be working with, the order in which the subjects 

would participate that day, and the location at which they would be working for the day. 

Examples of the Comment Sheets can be seen in figure 4. Treatment sessions lasted 

no more than 25 minutes, including the time required to go from the classroom to the 

indicated room. For both conditions, subjects had only 10 minutes to work on their 

compositions. The rest of the time was spent on explanations and on the performance 

of the compositions. Once the first subject or team had received the treatment, the 

person in charge took them back to the music classroom. The next subjects was then 

called and taken to the location assigned to that person in charge. The same procedure 

was followed during the next hour with the fourth graders, and the following days with 

the rest of the groups.  

During one music class, there was time for four treatment A sessions and one 

treatment B session. Eight treatment A sessions and two treatment B sessions (with two 

teams of 4 subjects each) took place in one day, making a total of 16 subjects 

participating in the study per day. After four days, Monday through Thursday, all 64 

subjects participated in the first treatment session. Monday through Thursday of the 

following week, the subjects participated in the second treatment session, following the 

same procedures of the first treatment session. Monday through Thursday of the 
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following week, the subjects participated in the third treatment session, following the 

same procedures of the first treatment session. After 3 weeks, each of the 64 subjects 

had participated in three treatment sessions, with 32 subjects participating in treatment 

A, and 32 subjects participating in treatment B.  

Posttest Procedures 

The recording of the posttest took place from Monday through Thursday during 

the 5th week of the study. The procedures followed for the posttest were exactly the 

same as those followed for the pretest. As described earlier in this chapter, the 

weekend before the experiment began, the researcher made the random assignments 

[by using the computer program SPSS 10.0 for Windows 1998]. The researcher and 

research assistants were randomly assigned to a different room for each of the days the 

posttest took place. Subjects, rooms, and the order in which the subjects were going to 

be tested, were randomly assigned. The research assistants received Comment Sheets 

containing the names of the subjects that they would be working with, the order in which 

the subjects would be tested that day, and the location at which they would be working 

that day. Examples of the Comment Sheets can be seen in figure 4. 

As in the pretest, subjects had a maximum of 25 minutes to complete their 

posttest. The person in charge read the instructions to each subject, and allowed 10 

minutes for the subjects to work on the compositions. After this time, the subjects were 

asked to perform their compositions twice. The compositional products were recorded 

on individual tapes or minidisks.  

Once each subject finished the recording of the posttest, the person in charge 

brought the subject back to the classroom, and took the second subject assigned to that 
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particular location. The researcher and the three research assistants followed this 

procedure until the 8 subjects in that class recorded their posttests. The same 

procedure took place in each of the fifth and fourth grade classes, until all 64 subjects 

had recorded their posttests.  

For the posttests, subjects were assigned a new code number, so that the judges 

could not identify one specific pretest recording with the same subject’s posttest 

recording. Once the recordings of the 64 compositional products were coded, the 

researcher copied the first performance of the compositions on a single compact disc, 

following the subjects’ code numbers ordered from 1 to 64. In order to facilitate the 

identification of each subject’s composition, the researcher included in the recording the 

moment in which the person in charge said the subject’s code number before the 

recording of each composition. Once the 64 posttest compositions were recorded on a 

single compact disc, the researcher made three copies of this compact disc, so that 

each judge could receive one copy to work with. For the purpose of making the 

evaluation process more feasible for the judges, all of the compositions were 

transcribed from the same compact disc that the judges received. Once transcribed, the 

compositions were printed by using the computer program Finale 2000 for Windows 

1998. Then, the compact discs and the Judge’s Scoring Forms were distributed among 

the three judges. The Judge’s Scoring Form used in the main study is displayed in 

Appendix D. 

Dependent Variable 

In this study, the dependent variable was the measures obtained from the 

compositional products. The dependent variable tests were each labeled as subtests for 
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the purposes of this study. The measurement process followed the procedures used in 

Kratus’ studies (1989, 1994, 2001), and Webster’s study (1977). The selection of the 

measurement instrument responded to the fact that these authors had systematically 

explored young students’ musical compositions. In addition, Kratus (1994) reported 

interjudge reliability ratings ranging from .80 to .95. In another study, Kratus (2001) 

reported interjudge reliability ratings ranging from .68 to .83. 

For one of his studies, Kratus (1994) based the selection of his variables on 

Laycock’s study (1993). Laycock explored students’ compositions in terms of the tonal 

and metric structure, cohesiveness, originality, rhythmic complexity, phrasing, and use 

of developed melodic patterns. Kratus (1994) rated the compositions’ cohesiveness, 

pattern use, and extensiveness based on analytical constructs of children’s 

compositions developed by Laycock (1993) in prior investigations. Webster (1977) 

explored musical fluency, musical flexibility, musical elaboration, and musical originality, 

based on Guilford’s (1956) tests of general creativity. For the purposes of this study, it 

was decided that between both Kratus’ (1994) and Webster’s (1977) measurement 

instruments, structural and creative aspects of students’ musical compositions were 

taken into account appropriately. 

Three independent judges, all of whom were general music educators with 

extended professional experience, analyzed the audiotapes of each subject’s final 

creative problem solving product. The three judges were females. Judge A had 30 years 

of experience teaching kindergarten to fifth grade, and held a National OAKE 

Endorsement as a Certified Kodály Teacher. Judge B had 16 years of experience 

teaching kindergarten to fifth grade students in public elementary schools, had a 
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Certification in Orff Schulwerk, was teaching music education courses at a major 

university in north Texas, and was working toward her Ph. D. in Music Education. Judge 

C had 5 years of experience teaching kindergarten to fifth grade, and was in the 

process of finishing her National OAKE Endorsement as a Certified Kodály Teacher as 

well as her master’s degree in music education. 

For the purposes of this study, the compositional products were evaluated in 

terms of their pattern use with four subtests, cohesiveness with two subtests, and 

creativity with two subtests. The first four subtests were related to melodic and rhythmic 

pattern use, and were intended to be used in one statistical analysis. The measurement 

scale used the same variables as Kratus (1994), but measured the variables in a slightly 

different way. In his study, Kratus (1994) indicated the percentage of the total time the 

judges believed the subjects spent making use of each type of pattern. To obtain 

optimal measurement objectivity, the present study had the judges indicate the number 

of times the subjects made use of repeated melodic patterns, developed melodic 

patterns, repeated rhythmic patterns, and developed rhythmic patterns. The judges 

indicated this by writing one tally on the Judge’s Scoring Form for each time they heard 

a recognizable melodic or rhythmic pattern being repeated or developed. The Judge’s 

Scoring Form used in the main study is displayed in Appendix D. At the end, the total 

number of tallies for each type of pattern was summed in order to obtain the total 

number of occurrences of each type of pattern during the composition. Kratus (1994) 

defined the use of melodic and rhythmic patterns as follows: 

Melodic Pattern: two to seven pitches that form a distinct pitch pattern that is 

perceived as a unified whole. 
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Repeated Melodic Pattern: a melodic pattern that is identical to a previous 

occurring melodic pattern. 

Developed Melodic Pattern: a melodic pattern that is similar to, yet different from, 

a previously occurring melodic pattern. In most cases, the rhythm is held the same, the 

melody changes, and the melodic contour is similar.  

Rhythmic Pattern: two to seven durations that form a distinct duration pattern that 

is perceived as a unified whole. 

Repeated Rhythmic Pattern: a rhythmic pattern that is identical to a previous 

occurring rhythmic pattern.  

Developed Rhythmic Pattern: a rhythmic pattern that is similar to, yet different 

from, a previously occurring rhythmic pattern. In most cases, the melody is the same or 

similar and the rhythm changes. (p. 121) 

The measures obtained for tonal and metric cohesiveness, were intended to be 

used in another statistical analysis. For these subtests, a 7-point Likert-scale was used, 

as suggested by Kratus (1994, 2001), with a 7 representing very strong cohesiveness, 

and a 1 indicating no cohesiveness. Kratus (1994) defined these terms as follows: 

Tonal Cohesiveness: The degree to which the pitches in a composition are 

constructed around a tonal center or tonal centers. (7=very strong cohesiveness, 1 = no 

tonal cohesiveness) 

Metric Cohesiveness: The degree to which the durations in a composition are 

constructed of regularly occurring accented and unaccented beats. (7 = very strong 

metric cohesiveness, 1 = no metric cohesiveness) 
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The last two subtests, the creativity measures obtained through a fluency and an 

originality test, were intended to be used in another statistical analysis. These two 

subtests, fluency and originality, were central in Webster’s suggested measurement 

instrument designed to assess the musical creativity of students’ original compositions 

(Webster, 1977). Webster defined musical fluency as “the ability to generate a number 

of clearly defined musical ideas” (p. 137), and musical originality as “the ability to create 

a composition that contains elements of unique expression” (p. 137). Both variables 

were measured with a 7-point Likert-scale. In the case of musical fluency, a 1 indicated 

that the composition could not be reproduced, and a 7 indicated that someone else 

could reproduce the composition without trouble. In the case of originality, a 1 indicated 

that the composition had no originality at all, and a 7 indicated that the composition had 

marked originality. The Judge’s Scoring Form used in the main study is displayed in 

Appendix D. 

Statistical Procedures 

The statistical procedure indicated for a study with the design that the present 

study followed was a MANCOVA. This responded to the fact that there was more than 

one dependent variable subtest and there was at least one covariate. The covariate in 

the present study was the pretest, and was intended to be used in an attempt to 

statistically control for pre-existing differences between the groups.  

There were eight subtests obtained for the compositional products:  

1. Repeated melodic patterns 

2. Developed melodic patterns 

3. Repeated rhythmic patterns 
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4. Developed rhythmic patterns 

5. Tonal cohesiveness 

6. Metric cohesiveness 

7. Fluency 

8. Originality. 

The first four subtests, the measures obtained for the repeated melodic patterns, 

developed melodic patterns, repeated rhythmic patterns, and developed rhythmic 

patterns, were grouped and intended to be used in a statistical analysis. Kratus (1994) 

referred to these subtests as grouped under a general concept of pattern use. The next 

two subtests, the measures obtained for tonal and metric cohesiveness, were intended 

to be used in another statistical analysis. Kratus (1994) found tonal and metric 

cohesiveness functioned as a composite in composition, “rather than as discrete tonal 

and rhythmic components” (p. 127).  

The last two subtests, the measures obtained for fluency and originality, were 

intended to be used for a third statistical analysis. These subtests were grouped on 

Webster’s (1977) measurement instrument for the general concept of creativity. In his 

instrument, Webster (1977) also included a measure for elaboration, which he defined 

as “the ability to extend, reshape, and refine a musical idea” (p. 137). This description 

was found to be very similar to that provided by Kratus for the developed rhythmic and 

melodic patterns. Kratus (1994) considered that both melodic and rhythmic patterns 

could be repeated when they are identical to a previous occurring pattern, or developed 

when they are similar to, yet different from, a previously occurring pattern. It was 

decided that Webster’s concept of elaboration, meaning the extension, reshaping, and 
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refining of music ideas, was already accounted for by the four variables related to the 

development of melodic and rhythmic patterns included in Kratus’ instrument. 

Therefore, only the concepts of fluency and originality (Webster, 1977) were held for the 

assessment of creativity. 

Once the judges completed the Judge’s Scoring Forms for each subject, the 

researcher used the computer program SPSS 12.0 for Windows XP to carry out the 

statistical analyses. The first statistical analysis tested the homogeneity of regression of 

the covariate. As Henson (1998) pointed out, the homogeneity of regression assumption 

must be met before [ANCOVA] can be accurately utilized” (p. 4). According to Henson 

(1998):  

…the regression slopes of the covariate and the dependent variable in the 
individual groups must be the same if the single pooled regression slope can be 
accurately used with all groups. If the individual regression slopes are notably 
different, then the pooled regression slope will not effectively represent any of the 
groups! (p. 10). 
 
The results of the initial analysis showed that the homogeneity of regression 

assumption was not met. Accordingly, the pretest data could not be used as a covariate, 

and MANCOVA was not the appropriate procedure. Instead of three MANCOVAs, the 

appropriate procedure was the exploration of the differences between the two groups’ 

means on the posttest with a one-way ANOVA for each of the eight subtests. For this 

procedure, the pretest was not used as a covariate, which in a MANCOVA would have 

controlled for initial differences among the groups. Instead, the eight pretests were 

explored with individual ANOVAs in order to find if there were significant initial 

differences between the two groups. Because there were eight ANOVAs, the α level 
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was adjusted with the Bonferroni technique. That is, the original α level (.05) was 

divided by the number of tests being run (eight). The new α level was set at .006. 

Prior to the analyses of variance, the assumptions of normality and homogeneity 

of variance were explored. The data obtained for the tonal cohesiveness, metric 

cohesiveness, fluency, and creativity pretests met the assumptions of normal 

distribution and homogeneity of variance. Therefore, these subtests were each explored 

with a one-way ANOVA. Since no initial differences were found, it was possible to test 

the null hypotheses of no differences between the two groups’ posttest means on tonal 

cohesiveness, metric cohesiveness, fluency, and creativity with one-way ANOVAs.  

The data obtained for the use of repeated melodic pattern, developed melodic 

pattern, repeated rhythmic pattern, and developed rhythmic pattern pretests did not 

meet the assumptions of normality. Therefore, the square root, the log, and the inverse 

transformation of the data were explored. The transformed data that provided the best 

approach to normality for each of the subtests’ was used for the analyses of variance. 

Results showed that there were no significant initial differences between the two groups’ 

transformed pretest scores on the four subtests related to pattern use. Therefore, the 

null hypotheses of no differences between the two groups’ posttest means on the use of 

repeated melodic pattern, developed melodic pattern, repeated rhythmic pattern, and 

developed rhythmic pattern were tested with a one-way ANOVA for each subtest. The 

results obtained from these analyses are reported in the next chapter. 

Validity 

Three independent judges established the validity of the measurement 

instrument. These three judges had extended experience in research related to 
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creativity, and to the assessment of students’ compositional products. One of these 

judges had extended experience in research related to the assessment of musical 

creativity. The other two judges had experience in the assessment of compositional 

products by using the Judge’s Scoring Form designed by Kratus (1994).  

The three judges received the Judge’s Scoring Form with a detailed explanation 

of the study’s purposes and methodology via e-mail. The Judge’s Scoring Forms used 

in the pilot study are displayed in figures 8 and 9.They were asked to determine if they 

believed that (a) this measurement tool gave representative breadth of information 

about compositional products; (b) there was any way to improve the tool to make it 

more inclusive of compositional product information; and (c) this measurement 

instrument was appropriate to assess the compositional products of fourth and fifth 

grade students. One of the judges suggested the replacement of the word uniqueness 

for the word originality. He considered that the word uniqueness implied a characteristic 

that compositions can either have or not, but that could not exist only to a certain 

degree. However, he said this was a valid measurement instrument. In response to his 

suggestion, the word uniqueness was replaced by the word originality on the 

measurement instrument. The other two judges also considered that, for the purpose of 

this study, the measurement instrument was a valid one. 

Pilot Tests Procedures 

The pilot test took place in a different elementary school than the host school, 

with a population socio-economically equivalent to that of the host school. A consent 

letter was sent to the parents of 2 fourth and 2 fifth grade classes. The Consent for 

Project Participation Forms are displayed in Appendix E. In the letter, the parents were 



 

 79

asked to allow their child to participate in a study to determine the interjudge reliability of 

a measurement instrument designed to assess musical composition. The letter stressed 

the importance for students to participate in the study, as well as their freedom to drop 

from the study at any moment they considered there to be a need. The letter also 

explained that the activities that the students would be involved in for the study were 

part of the music curriculum of their grade level, and were specified in the National 

Standards for Arts Education (MENC, 1994). Therefore, the students would not be 

losing valuable time from their music learning, but continuing with their musical growth 

while participating in the study. Finally, the letter explained that, because of time and 

space restrictions, subjects participating in the study would be randomly chosen from 

each class, and that students who did not participate in the study would participate in 

similar activities with their music teacher while the randomly chosen students were 

participating in the study’s activities. The University of North Texas Committee for the 

Protection of Human Subjects approved the consent letters. The approval letter is 

displayed in Appendix F. 

Two research assistants were in charge of collecting the data for the pilot test. 

One of the assistants was a doctoral student in music education and the other was at 

the end of her master’s degree program in music education. These assistants met 

individually with the researcher the week before the pilot test took place. During this 

session, the assistants were trained in the use of the equipment. They were informed 

about the way to connect the microphone into the tape recorder Tascam 424, and the 

general functions of the tape recorder. They received a copy of the statement that they 

were to tell the subjects, and asked to memorize it. They were informed about the way 



 

 80

in which they were to place the two-octave chromatic song bell, the tape recorder, the 

timer, and the paper and pencil, in front of the subjects. Finally, they were asked to 

arrive at the host school at least half an hour before the class in order to be ready. 

The pilot test took place on a Monday and a Tuesday. The fourth and fifth grade 

groups attending the music class during these days participated in the study. Consent 

letters signed by the parents were still being turned in during the days the pilot test took 

place. Therefore, the selection of subjects participating in the study took place the day 

of the test. From the letters received, each research assistant pulled out two letters from 

the first fourth grade group, and two letters from the first fifth grade group. Sampling 

procedures were the same the following day, making a total of 16 subjects participating 

in the pilot test. Subjects participated in the pilot test in the order in which their letters 

were pulled out from the stack of consent letters turned in. 

Once subjects were chosen, the research assistants took them to the school’s 

stage. One of them worked in a small area behind the stage, and the other one worked 

on the stage. Even though it was requested that the study take place at the same 

location both days, in a last minute situation, the school had to use the stage for a 

different activity during the second day without giving the researcher previous notice. 

Therefore, the second day the research assistants were placed in two classrooms, with 

similar lightning, carpeting, and decoration. 

For both of the pilot testing days, the research assistants placed the tape 

recorders with the unidirectional microphones in front of the two-octave chromatic song 

bell before taking the subjects to the locations. A timer was also placed where the 
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subjects could clearly see it. There were paper and pencils on hand, but subjects were 

neither asked nor forbidden to use them. The research assistants told the subjects: 

I would like you to compose a piece of music on your bells. It will be a brand new 
piece of music that no one has ever heard before. There are no right or wrong 
answers to this task. There are three rules. First, you will only have ten minutes 
to work on your piece of music. As soon as you start working on your piece of 
music, I will set this timer to ring in ten minutes, and you will have to stop working 
when ten minutes have passed. Second, your piece of music must start on 
middle C, which is marked with the red tag. Third, you will play your piece of 
music twice for me at the end. If you finish your piece of music earlier than the 
ten minutes, let me know by saying “I am finished.” Then, I will ask you to play 
the piece of music for me twice, and we will record it. Do you have any 
questions?  
 
When the subject finished, or once the ten minutes passed, the research 

assistants started the recording of the compositional product. Each subject’s tape was 

assigned a code number to ensure anonymity. The person in charge started the 

recording by saying “Subjects number x, first time,” before the subject performed the 

composition for the first time, and “second time,” before the subject performed the 

composition for the second time. This allowed for the identification of each of the two 

performances on the recording. It was decided that the first performance would be used 

for the analyses because of its proximity in time to the compositional process. It was 

possible that subjects would more accurately remember the decisions they made during 

the compositional process right after it had taken place, and that they could introduce 

new musical ideas during a second performance. The same procedures were followed 

with the two groups participating on Monday and the two groups participating on 

Tuesday, until all 16 subjects had recorded their tests.  

Other than the change of location during the second day of the pilot test, the 

research assistants did not confront any problems. They reported that most subjects 
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were able to finish their compositions during the provided 10 minutes or even before. 

From the 8 fifth grade subjects participating in the pilot test, 7 used the provided paper. 

From the 8 fourth grade subjects participating in the pilot test, 5 used the provided 

paper. They also reported that all subjects understood the instructions that they gave 

them, and seemed comfortable using the two-octave chromatic song bell and recording 

their compositions.  

Once the tapes were returned to the researcher, she listed the numbers 1 to 16 

using the computer program SPSS 10.0 for Windows 1998. The computer program was 

used to randomly choose two of the tapes. Subjects with the code numbers five and 

nine were chosen as samples to train the judges. The other 14 of the 16 tapes were 

used to assess interjudge reliability. Once the 14 compositional product tapes were 

coded, the researcher copied the first performance of the compositions on a single tape, 

following the subjects’ code numbers ordered from 1 to 16. Because they were 

randomly chosen by the computer as samples to train the judges, the compositions of 

subjects with code numbers five and nine were missing from the final recording. In order 

to facilitate the identification of each subject’s composition, the researcher said each 

subject’s code number before the recording of each composition. Once the 14 

compositions were recorded on a single tape, the researcher made three copies of this 

tape, so that each judge could receive one copy to work with. The tapes and the 

Judge’s Scoring Sheets were distributed among the three judges.  

The Training of the Judges 

First session. As described earlier in this chapter, three independent judges were 

responsible for the analysis of the compositional products. The three independent 
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judges were already described in the section devoted to describe pretest procedures in 

this chapter. Prior to the study and to the pilot test, the researcher met individually with 

each of the judges in order to train them. During these sessions, the researcher 

explained the definitions of the concepts included in the evaluation forms, such as tonal 

and metric cohesiveness, use of rhythmic and melodic pattern, and gave examples of 

fluency and originality. The judges also received these definitions in writing.  For the 

training, the researcher used the two tapes with subjects’ compositional products that 

were randomly chosen from the pilot test sessions.  

On the form that the judges received, they were asked to listen to the 

composition once before starting the scoring. After listening to the first composition, the 

judges and the researcher tried to come to consensus on what fragments could be 

considered units of analysis, and which of these constituted an example of each of the 

concepts to be measured. Once the judges and the researcher seemed to agree on 

each concept, the judges were asked to fill out a Judge’s Scoring Form for each of the 

two tapes. The Judge’s Scoring Form used in the pilot study is displayed in Appendix G. 

The researcher explained and gave in written form the description of the scoring forms 

to the judges. The judges were told that the first two scoring items were done in a Likert-

scale format.  

Tonal and metric cohesiveness were assessed using a 7-points Likert-scale, with 

1 indicating a lack of tonal and/or metric cohesiveness, and 7 indicating very strong 

cohesiveness. The use of repeated and developed rhythmic and melodic patterns was 

determined by the number of times the judges documented that each type of pattern 

was used throughout the composition. They wrote a tally in the provided space for each 
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time they heard a repeated or developed melodic or rhythmic pattern. The level of 

fluency and originality was to be indicated by a 7-point Likert-scale, with 1 indicating the 

lack of each of these characteristics, and 7 indicating the highest level possible of each 

of these characteristics. After the training session, the judges were asked to assess the 

14 remaining compositions individually. Judges were asked to listen to each tape once 

before scoring, and then they could listen to each as many times as they needed.  

The three judges agreed that it was easier to assess tonal and metric 

cohesiveness after they had assessed the use of repeated and developed metric and 

melodic patterns. Judge A also suggested that the Scoring Form should include the 

sentence “Very strong tonal cohesiveness, no tonal cohesiveness, Very strong metric 

cohesiveness, no metric cohesiveness” above the appropriate numbers, so that it would 

be easier for them to keep in mind what number represented what concept. Judge C 

suggested that the distribution of the Likert-scale points should be equal for every 

concept in the scoring form. As a result of these comments, the Judges’ Scoring Form 

was modified for the main study. The section devoted to assess the use of repeated and 

developed metric and melodic patterns was placed at the top of the page. The phrases 

requested by Judge A were placed in the appropriate place for the section devoted to 

the assessment of metric and melodic cohesiveness, and the 7-points of the Likert-

scales were distributed in the page in the same way for each of the concepts. Other 

than those changes, the judges reported that every concept was explained clearly to 

them. The final version of the Judge’s Scoring Form is displayed in Appendix D. 

Once the judges completed the Judge’s Scoring Forms for the 14 pilot test 

compositions, the interjudge reliability was determined following the steps described 



 

 85

later in this chapter in the section devoted to the reliability of the measurement 

instrument. The overall interjudge reliability as well as the interjudge reliability for each 

of the subtest were low. It was clear that the judges were not in agreement on any of the 

concepts assessed in the instrument. They did not seem to agree even in what 

fragments of the pieces could be considered rhythmic and/or melodic patterns. It was 

decided that there was a need for a second training session. 

Second session. For the second training session, the researcher met with the 

three judges at the same time. During this session, the researcher explained again how 

each concept was defined for the purpose of the study. The concepts that seemed to be 

causing the most confusion for the judges were developed rhythmic and melodic 

patterns. None of them could isolate rhythmic patterns from melodic ones. They agreed 

on the idea that, in order for them to identify a rhythmic pattern that was being repeated 

or developed independently for its melody, they would need a transcription of the 

composition in order to analyze it visually. They found it difficult to isolate rhythm from 

melody when analyzing aurally. In response to this request, all the pretest and posttest 

compositions of the study were transcribed by the researcher. 

During the second training session, the judges agreed to consider a rhythmic 

pattern as developed when a melodic contour was reproduced with different rhythm but 

a similar note sequence. A melodic pattern would be considered as developed when a 

sequence of notes was slightly modified but was easily identifiable as a close 

reproduction of the original pattern. If a sequence of notes in a pattern was repeated 

with different rhythm, the judges agreed on considering it as a repeated melodic pattern, 

but as a developed rhythmic pattern. 
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In an attempt to unify the concept of melodic and rhythmic patterns, the judges 

received the transcription of the two examples used for their training. The transcription 

of the two compositions used for the training are displayed on figures 11 and 12. In 

these transcriptions, the researcher marked what she considered to be melodic and 

rhythmic patterns, and when she considered the patterns to be developed or repeated. 

After listening to the examples and analyzing the transcriptions, the judges and the 

researcher discussed their ideas until they reached a consensus. Then the judges were 

asked to assess the pilot test’s compositions for the second time. The data obtained 

from this second effort were used to establish the interjudge reliability of the 

measurement instrument.  

Reliability 

In order to determine the level of interjudge reliability, the proportion of 

agreement between judges was determined by adding the total number of times the 

judges agreed on the overall score and for each of the eight subtests. Then, this 

number was divided by the maximum number of possible agreements or 

disagreements. Following Boyle and Radocy’s (1987) suggestion, it was decided that, 

because of the subjective nature of concepts such as originality and fluency, the 

difficulty of identifying rhythmic and melodic patterns aurally, and the ample spectrum 

provided by a 7-point Likert-scale, scores ± 1 from each other would be considered 

agreements.  

For the overall interjudge reliability, there were eight subtests, 14 subjects, and 

three judges, making a total of 336 possible agreements. There was a total of 265 

agreements, which divided by 336 resulted in an interjudge reliability coefficient of 0.79. 
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For the interjudge reliability of the tonal and metric cohesiveness sections, there were 2 

subtests, 14 subjects, and three judges, making a total of 84 possible agreements. 

There was a total of 71 agreements, which divided by 84 resulted in an interjudge 

reliability coefficient of 0.85. For the interjudge reliability of the use of rhythmic and 

melodic patterns, there were 4 subtests, 14 subjects, and three judges, making a total of 

168 possible agreements. There was a total of 129 agreements, which divided by 168 

resulted in an interjudge reliability coefficient of 0.77. For the interjudge reliability of the 

creativity section of the test, there were 2 subtests, 14 subjects, and three judges, 

making a total of 84 possible agreements. There was a total of 76 agreements, which 

divided by 84 resulted in an interjudge reliability coefficient of 0.90. The tables included 

in Appendix H show the coefficients of interjudge reliability obtained by each pair of 

judges, and for the three judges combined together, for the pilot tests, pretests and 

posttests data on each of the subtests related to Pattern Use, Cohesiveness, and 

Creativity.  
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CHAPTER IV 

RESULTS 

The results of the present study will be presented in different sections. First, the 

results obtained for the interjudge reliability test obtained for both the pretest and 

posttest will be presented. Then, the results obtained for the test of homogeneity of 

variance will be presented. Finally, the results obtained for each one of the eight 

subtests will be presented. 

Interjudge Reliability 

There were three independent judges in charge of assessing each subject’s final 

creative problem solving product. The three female judges were general music 

educators with extended professional experience. Judge A had 30 years of experience 

teaching kindergarten to fifth grade, and held a National OAKE Endorsement as a 

Certified Kodály Teacher. Judge B had 16 years of experience teaching kindergarten to 

fifth grade students in public elementary schools, had a Certification in Orff Schulwerk, 

was teaching music education courses at a major university in north Texas, and was 

working toward her Ph.D. in Music Education. Judge C had 5 years of experience 

teaching kindergarten to fifth grade, and was in the process of finishing her National 

OAKE Endorsement as a Certified Kodály Teacher as well as her master’s degree in 

music education.  

In addition to the exploration of the interjudge reliability with the data obtained 

during the pilot test, interjudge reliability was explored for both the pretests and the 

posttests in the main study. There were eight subtests for the compositional products. 

The first four subtests, related to pattern use, were the measures obtained for the use of 
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repeated melodic pattern, developed melodic pattern, repeated rhythmic pattern, and 

developed rhythmic pattern. The next two subtests, related to cohesiveness, were the 

measures obtained for tonal and metric cohesiveness. The last two subtests, related to 

creativity, were the measures obtained for fluency and originality. For the pilot test, the 

pretests, and the posttests, the proportion of agreement between judges was 

determined by adding the total number of times the judges agreed overall, the total 

number of times the judges agreed for pattern use, cohesiveness, and creativity, and 

the total number of times the judges agreed on each one of the eight subtests. Then, 

each number was divided by the maximum number of possible agreements for each 

subtest or group of subtests. Because of the subjective nature of concepts such as 

originality and fluency, the difficulty of identifying rhythmic and melodic pattern, and the 

ample spectrum provided by a 7-point Likert scale, scores ± 1 from each other were 

considered agreements (Boyle & Radocy, 1987).  

The overall interjudge reliability was 0.79 for the pilot test, 0.6 for the pretests, 

and 0.59 for the posttests. Interjudge reliability for pattern use was 0.77 for the pilot test, 

0.66 for the pretests, and 0.68 for the posttests. Interjudge reliability for cohesiveness 

was 0.85 for the pilot test, 0.57 for the pretests, and 0.51 for the posttests. Finally, 

interjudge reliability for creativity was 0.9 for the pilot test, 0.5 for the pretests, and 0.5 

for the posttests. Table 1 shows the overall levels of interjudge reliability found during 

the pilot test, the pretests, and the posttests, when the three judges were compared.  



 

 90

Table 1 

Overall Interjudge Reliability 

Judges A + B + C 
 

Pilot Test Pretest Posttest 

Overall 0.79 0.6 0.59 

Pattern Use 0.77 0.66 0.68 

Cohesiveness 0.85 0.57 0.51 

Creativity 0.9 0.5 0.5 
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The interjudge reliability obtained for each subtest, and for each possible 

combination of the judges on the pilot test, the pretests, and the posttests was also 

explored. The tables included in Appendix H show the coefficients of interjudge 

reliability obtained by each pair of judges, and for the three judges combined together, 

for the pilot tests, pretests and posttests data on each of the subtests related to Pattern 

Use, Cohesiveness, and Creativity.  

Homogeneity of Variance 

Given the fact that the homogeneity of variance of the covariate is one of the 

assumptions that must be met before a MANCOVA analysis could take place, this was 

the first statistical analysis for the present study. In the current study, the covariate was 

the pretest scores. The homogeneity of variance of the two treatment groups on the 

three groups of subtests was compared through a Box test. This statistical procedure 

tests the null hypothesis that the observed covariate matrices of the dependent 

variables are equal across groups. For the subtests grouped under the concept of 

pattern use, the Box test reported a significant difference between the two treatment 

groups (F = 3.39), which meant that these subtests might not be appropriate as 

covariates. Therefore, these variables were explored with one-way ANOVAs. The 

results of these tests will be reported later in this chapter. 

For the subtests grouped under the concept of cohesiveness, the Box test 

reported that there was not a significant difference between the groups at a .059 level (F 

= 2.48). Because this level was found too close to the established α level of .05, it was 

decided that these two subtests would also be explored through one-way ANOVAs. The 

results of these tests will be reported later in this chapter. 
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Finally, for the subtests grouped under the concept of creativity, the Box tests 

reported that groups did not differ at a 0.43 level (F = .91). However, to maintain 

consistency with the statistical analyses of the study, and because of the possibility of 

error due to small sample size, it was decided that these two subtests would also be 

explored with two one-way ANOVAs. The results of these tests will be reported in the 

following section. 

Subtests 

In this study, the dependent variables were the measures obtained from the 

compositional product posttests. One subject did not attend school the day the posttests 

were scheduled to take place. Therefore, these scores were missing from the final data. 

For the purposes of this study, the compositional products were evaluated in terms of 

their pattern use with four subtests, cohesiveness with two subtests, and creativity with 

two subtests. The statistical analyses of the subtests are presented in the following 

section. 

Pattern Use 

There were four subtests grouped under the concept of pattern use: repeated 

melodic pattern, developed melodic pattern, repeated rhythmic pattern, and developed 

rhythmic pattern. The judges indicated the number of times the subjects made use of 

each type of pattern by writing on the Judge’s Scoring Form a tally mark for each time 

they heard a recognizable melodic or rhythmic pattern being repeated or developed. 

The Judge’s Scoring Form used in the main study is displayed in Appendix D.The total 

number of tallies for each type of pattern was summed in order to obtain the total 

number of occurrences of each type of pattern during the composition. 
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Prior to the hypothesis testing, and in order to check if there were initial 

differences between the two conditions, the data obtained from the pretests were 

explored with a one-way ANOVA for each of the four subtests grouped under the 

concept of pattern use. First, the assumptions of normality and homogeneity of variance 

were examined for each subtest. As was the case for the other subtests of this study, 

the assumption of normality was checked through the exploration of skewness and 

kurtosis. The values obtained for the standard error for skewness and kurtosis were 

each multiplied by two standard deviations on each side of the mean (±1.96). If the 

subtests’ obtained statistics for skewness and kurtosis were equal to or below these 

confidence intervals, it was considered that the assumption of normality was met. 

Conversely, if the subtests’ obtained statistics for skewness and kurtosis were higher 

than the confidence intervals, it was considered that the assumption of normality was 

not met. Homogeneity of variance was checked with a Levene test. 

Use of Repeated Melodic Pattern. For the use of repeated melodic pattern 

subtests, the judges indicated the number of times the subjects repeated melodic 

patterns throughout the composition. In order to determine if the groups differed before 

the treatment sessions, the data obtained from the use of repeated melodic pattern 

pretest scores were explored with an ANOVA. Prior to this analysis, the assumptions of 

homogeneity of variance and normality were checked. The assumption of normality was 

checked through the exploration of skewness and kurtosis. In the case of the use of 

repeated melodic pattern pretest scores for the individual condition, the mean was 2.44 

(SD = 4.05), and the distribution did not meet the assumption of normality; the 

skewness level of 2.93 did not fall under the established confidence interval (-.81 to 
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+.81). The obtained kurtosis level of 10.38 did not fall under the confidence interval       

(-1.58 to +1.58). In the case of the use of repeated melodic pattern pretests for the 

collective condition, the mean was 1.18 (SD = 2.92), and the distribution did not meet 

the assumption of normality, with a skewness of 4.38 (CI = -.81 to +.81), and a kurtosis 

of 21.83 (CI = -1.58 to +1.58). Therefore, and as suggested by Huck (2000), the sample 

data were transformed. The log transformation, the square root transformation, and the 

inverse transformation were explored. In order to avoid scores of zero, a constant of 1 

was added to the log and the inverse transformation. Results indicated that the log 

transformation values more closely approximated normality. Accordingly, all subsequent 

statistical tests used log transformed values for the use of repeated melodic pattern.   

In the case of the transformed data for the use of repeated melodic pattern 

pretest scores for the individual condition, the distribution was considered to approach 

normality. The skewness level of .80 fell under the established confidence interval (-.81 

to +.81). The obtained kurtosis level of -.20 also fell under the confidence interval (-1.58 

to +1.58). In the case of the transformed data for the use of repeated melodic pattern 

pretest scores for the collective condition, the distribution was considered to approach 

normality closer than the original data did, with a skewness of 1.70 (CI = -.81 to +.81), 

and a kurtosis of 3.02 (CI = -1.58 to +1.58). Despite the fact that these values did not 

meet the assumption of normality, the obtained values best approached normality of the 

three transformed data options. Therefore, it was decided to proceed with the 

exploration of the pretest scores. The Levene test reported that the pretest log 

transformed values for the use of repeated melodic pattern scores met the assumption 
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of homogeneity of variance at the .11 level. The log transformed values for the use of 

repeated melodic pattern pretest scores were then explored with a one-way ANOVA. 

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8 = .006). The 

new α level was set at the .006 level. The results showed that the groups did not differ 

significantly on the pretest scores (F = 3.45, p = .06). Therefore, it was possible to test 

the null hypothesis of no difference between the groups’ posttest means for the use of 

repeated melodic pattern scores with a one-way ANOVA. 

The range of obtained scores for the individual condition was .00 to 6.33 (M = 

.97; SD = 1.46), and .00 to 17 for the collective condition (M = 1.75; SD = 3.39). Prior to 

running the ANOVA for the use of repeated melodic pattern posttest scores, the 

assumptions of homogeneity of variance and normality were checked. The distribution 

of the use of repeated melodic pattern posttest scores for the individual condition (M = 

.97; SD = 1.46) did not meet the assumption of normality, with a skewness of 2.12 (CI = 

-.81 to +.81), and a kurtosis of 5.16 (CI = -1.58 to +1.58). In the case of repeated 

melodic pattern posttest scores for the collective condition (M = 1.75; SD = 3.39), the 

distribution did not meet the assumption of normality, with a skewness of 3.40 (CI = -.82 

to +.82), and a kurtosis of 13.73 (CI = -1.60 to + 1.60). Therefore, and as suggested by 

Huck (2000), the sample data were transformed. The log transformation, the square 

root transformation, and the inverse transformation were explored. In order to avoid 

scores of zero, a constant of 1 was added to the log and the inverse transformation. 

Results indicated that the log transformation values more closely approximated 
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normality. Accordingly, all subsequent statistical tests used log transformed values for 

the use of repeated melodic pattern. 

The range of obtained transformed scores for the individual condition was .00 to 

.87 (M = .21; SD = .25), and .00 to .1.26 for the collective condition (M = .27; SD = .34). 

Prior to running the ANOVA for the use of repeated melodic pattern posttest scores, the 

assumptions of homogeneity of variance and normality were checked. In the case of the 

transformed data for the use of repeated melodic pattern posttest scores for the 

individual condition, the distribution was considered to approach normality. The 

skewness level of .94 fell closer to the established confidence interval (-.81 to +.81). 

The obtained kurtosis level of -.08 fell under the confidence interval (-1.58 to +1.58). In 

the case of the transformed data for the use of repeated melodic pattern posttest scores 

for the collective condition, the distribution was considered to approach normality closer 

than the original data did, with a skewness of 1.26 (CI = -.81 to +.81), and a kurtosis of 

.90 (CI = -1.58 to +1.58). The Levene test reported that the posttest scores for the log 

transformed values for the use of repeated melodic pattern met the assumption of 

homogeneity of variance at the .13 level. The log transformed values for the use of 

repeated melodic pattern posttest scores were then explored with a one-way ANOVA. 

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8 = .006). The 

new α level was set at the .006 level. According to the statistical analysis, the mean for 

the subjects in the individual condition (M = .21; SD = .25), was slightly, although not 

significantly, lower than the mean for the subjects in the collective condition (M = .27; 

SD = .34) (see Table 2 for descriptive statistics).  
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Table 3 presents the selected output from the SPSS® one-way ANOVA test for 

the use of repeated melodic pattern log transformed data. The results showed that the 

groups did not differ significantly (F = .68, p = .41). The effect size was .01 (SPSS 

partial η²), which can be considered a small effect (Huck, 2000). This could mean that, 

even if the sample size had been larger, the possibility of failing to reject the null 

hypothesis due to lack of differences between the two conditions, would have been 

high. 
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Table 2 

Descriptive Statistics for the Use of Repeated Melodic Pattern Log Transformed 

Posttest Data 

 Descriptive Statistics 

 Mean SD 

Individual condition .21 .25 

Collective condition .27 .34 

Total .24 .30 
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Table 3 

Analysis of Variance for the Use of Repeated Melodic Pattern Log Transformed Posttest 

Data  

Source SS df MS F P 

Treatment .06 1 .06 .68 .41 

Error 5.41 61 .09   

Total 9.19 63    
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Use of Developed Melodic Patterns. For the use of developed melodic pattern 

subtests, the judges indicated the number of times the subjects developed melodic 

patterns throughout the composition. In order to determine if the groups differed before 

the treatment sessions, the data obtained from the use of developed melodic pattern 

pretest scores were explored with an ANOVA. Prior to this analysis, the assumptions of 

homogeneity of variance and normality were checked. The assumption of normality was 

checked through the exploration of skewness and kurtosis. In the case of the use of 

developed melodic pattern pretest scores for the individual condition (M = 2.52; SD = 

3.23), the distribution did not meet the assumption of normality; the skewness level of 

2.45 did not fall under the established confidence interval (-.81 to +.81). The obtained 

kurtosis level of 7.00 did not fall under the confidence interval (-1.58 to +1.58). In the 

case of the use of developed melodic pattern pretest scores for the collective condition 

(M = 1.88; SD = 1.62), the distribution did not meet the assumption of normality, with a 

skewness of 1.92 (CI = -.81 to +.81), and a kurtosis of 4.44 (CI = -1.58 to +1.58). 

Therefore, and as suggested by Huck (2000), the sample data were transformed. The 

log transformation, the square root transformation, and the inverse transformation were 

explored. In order to avoid scores of zero, a constant of 1 was added to the log and the 

inverse transformation. Results indicated that the log transformation values more 

closely approximated normality. Accordingly, all subsequent statistical tests used log 

transformed values for the use of developed melodic pattern.   

In the case of the transformed data for the use of developed melodic pattern 

pretest scores for the individual condition, the distribution was considered to approach 

normality. The skewness level of .57 fell under the established confidence interval (-.81 
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to +.81). The obtained kurtosis level of -.196 fell under the confidence interval (-1.58 to 

+1.58). In the case of the transformed data for the use of developed melodic pattern 

pretest scores for the collective condition, the distribution was considered to approach 

normality, with a skewness of .56 (CI = -.81 to +.81), and a kurtosis of .28 (CI = -1.58 to 

+1.58). The Levene test reported that the pretest scores for the log transformed values 

for the use of developed melodic patterns met the assumption of homogeneity of 

variance at the .02 level. Therefore, the log transformed values for the use of developed 

melodic pattern pretest scores were explored with a one-way ANOVA. 

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8 = .006). The 

new α level was set at the .006 level. The results showed that the groups did not differ 

significantly on the pretest scores (F = .06, p = .81). Therefore, the null hypothesis of no 

difference between the groups’ posttest means for the use of developed melodic pattern 

scores was tested with a one-way ANOVA. 

The range of obtained scores for the individual condition was .33 to 7.33 (M = 

2.03; SD = 1.48), and .00 to 4.67 for the collective condition (M = 1.85; SD = 1.30). Prior 

to running the ANOVA for the use of developed melodic pattern posttest scores, the 

assumptions of homogeneity of variance and normality were checked. The distribution 

of the use of developed melodic pattern posttest scores for the individual condition (M = 

2.03; SD = 1.48) did not meet the assumption of normality, with a skewness of 1.90 (CI 

= -.81 to +.81), and a kurtosis of 4.94 (CI = -1.58 to +1.58). In the case of developed 

melodic pattern use posttest scores for the collective condition (M = 1.85; SD = 1.30), 

the distribution did meet the assumption of normality, with a skewness of .54 (CI = -.82 
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to +.82), and a kurtosis of -.90 (CI = -1.60 to + 1.60). Because the data for the individual 

condition did not meet the assumption of normality, and as suggested by Huck (2000), 

the sample data were transformed. The log transformation, the square root 

transformation, and the inverse transformation were explored. In order to avoid scores 

of zero, a constant of 1 was added to the log and the inverse transformation. Results 

indicated that the log transformation values more closely approximated normality. 

Accordingly, all subsequent statistical tests used log transformed values for the use of 

developed melodic pattern. 

The range of obtained transformed scores for the individual condition was .12 to 

.92 (M = .44; SD = .19), and .00 to .75 for the collective condition (M = .41; SD = .20). 

Prior to running the ANOVA for the use of developed melodic pattern posttest scores, 

the assumptions of homogeneity of variance and normality were checked.  In the case 

of the transformed data for the use of developed melodic pattern posttest scores for the 

individual condition, the distribution was considered to approach normality. The 

skewness level of .34 fell under the established confidence interval (-.81 to +.81). The 

obtained kurtosis level of .42 fell under the confidence interval (-1.58 to +1.58). In the 

case of the log transformed data for the use of developed melodic pattern posttest 

scores for the collective condition, the distribution was considered to approach normality 

with a skewness of -.08 (CI = -.81 to +.81), and a kurtosis of -.98 (CI = -1.58 to +1.58). 

The Levene test reported that the posttest scores for the log transformed values for the 

use of developed melodic pattern met the assumption of homogeneity of variance at the 

.32 level. The log transformed values for the use of developed melodic pattern posttest 

scores were then explored with a one-way ANOVA. 
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Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8). After the 

Bonferroni adjustment, the α level was set at the .006 level. According to the statistical 

analysis, the transformed log mean for the subjects in the individual condition (M = .44; 

SD = .19) was slightly, although not significantly, higher than the mean for the subjects 

in the collective condition (M = .41; SD = .20) (see Table 4 for descriptive statistics).  

Table 5 presents the selected output from the SPSS one-way ANOVA test for the 

use of developed melodic pattern log transformed data. The results showed that the 

groups did not differ significantly (F = .38, p = .54). The effect size was .006 (SPSS 

partial η²), which can be considered a small effect (Huck, 2000). This could mean that, 

even if the sample size had been larger, the possibility of failing to reject the null 

hypothesis due to lack of differences between the two conditions, would have been 

high. 
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Table 4 

Descriptive Statistics for the Use of Developed Melodic Pattern Log Transformed 

Posttest Data 

 Descriptive Statistics 

 Mean SD 

Individual condition .44 .19 

Collective condition .41 .20 

Total .43 .20 
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Table 5 

Analysis of Variance for the Use of Developed Melodic Pattern Log Transformed 

Posttest Data 

Source SS df MS F p 

Treatment .02 1 .02 .38 .54 

Error 2.36 61 .04   

Total 13.75 63    
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Use of Repeated Rhythmic Pattern. For the use of repeated rhythmic pattern 

subtests, the judges indicated the number of times the subjects repeated rhythmic 

patterns throughout the composition. In order to determine if the groups differed before 

the treatment sessions, the data obtained from the use of repeated rhythmic pattern 

pretest scores were explored with an ANOVA. Prior to this analysis, the assumptions of 

homogeneity of variance and normality were checked. The assumption of normality was 

checked through the exploration of skewness and kurtosis. In the case of the use of 

repeated rhythmic pattern pretest scores for the individual condition (M = 4.80; SD = 

7.32), the distribution did not meet the assumption of normality. The skewness level of 

3.00 did not fall under the established confidence interval (-.81 to +.81). The obtained 

kurtosis level of 10.20 did not fall under the confidence interval (-1.58 to +1.58). In the 

case of the use of repeated rhythmic pattern pretest scores for the collective condition 

(M = 3.94; SD = 6.77), the distribution did not meet the assumption of normality, with a 

skewness of 4.27 (CI = -.81 to +.81), and a kurtosis of 20.20 (CI = -1.58 to +1.58). 

Therefore, and as suggested by Huck (2000), the sample data were transformed. The 

log transformation, the square root transformation, and the inverse transformation were 

explored. In order to avoid scores of zero, a constant of 1 was added to the log and the 

inverse transformation. Results indicated that the inverse transformation values more 

closely approximated normality. Accordingly, all subsequent statistical tests used 

inverse transformed values for the use of repeated rhythmic pattern.   

In the case of the inverse transformed data for the use of repeated rhythmic 

pattern pretest scores for the individual condition, the distribution was considered to 

approach normality closer than the original data did. The skewness level of .92 fell 
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closer to the established confidence interval (-.81 to +.81). The obtained kurtosis level of 

.28 fell under the confidence interval (-1.58 to +1.58). In the case of the transformed 

data for the use of repeated rhythmic pattern pretest scores for the collective condition, 

the distribution was considered to approach normality closer that the original data did, 

with a skewness of .70 (CI = -.81 to +.81), and a kurtosis of -1.69 (CI = -1.58 to +1.58). 

The Levene test reported that the pretest scores for the inverse transformed values for 

the use of repeated rhythmic pattern met the assumption of homogeneity of variance at 

the .07 level. The inverse transformed values for the use of repeated rhythmic pattern 

pretest scores were then explored with a one-way ANOVA. 

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8 = .006). The 

new α level was set at the .006 level. The results showed that the groups did not differ 

significantly on the pretest scores (F = .15, p = .70). Therefore, the null hypothesis of no 

difference between the groups’ posttest means for the use of repeated rhythmic pattern 

scores was tested with a one-way ANOVA. 

The range of obtained scores for the individual condition was .00 to 39.33 (M = 

3.88; SD = 6.88), and .00 to 11.33 for the collective condition (M = 2.63; SD = 2.43). 

Prior to running the ANOVA for the use of repeated rhythmic pattern posttest scores, 

the assumptions of homogeneity of variance and normality were checked. The 

distribution of the use of repeated rhythmic pattern posttest scores for the individual 

condition (M = 3.88; SD = 6.88) did not meet the assumption of normality, with a 

skewness of 4.70 (CI = -.81 to +.81), and a kurtosis of 24.33 (CI = -1.58 to +1.58). In the 

case of the repeated rhythmic pattern use posttest scores for the collective condition (M 
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= 2.63; SD = 2.43), the distribution did not meet the assumption of normality, with a 

skewness of 3.40 (CI = -.82 to +.82), and a kurtosis of 13.73 (CI = -1.60 to + 1.60). 

Because the data did not meet the assumption of normality, and as suggested by Huck 

(2000), the sample data were transformed. The log transformation, the square root 

transformation, and the inverse transformation were explored. In order to avoid scores 

of zero, a constant of 1 was added to the log and the inverse transformation. Results 

indicated that the inverse transformation values more closely approximated normality. 

Accordingly, all subsequent statistical tests used inverse transformed values for the use 

of repeated rhythmic pattern. 

The range of obtained transformed scores for the individual condition was .02 to 

1.00 (M = .36; SD = .21), and .08 to 1.00 for the collective condition (M = .40; SD = .24). 

Prior to running the ANOVA for the use of repeated rhythmic pattern posttest scores, 

the assumptions of homogeneity of variance and normality were checked.  In the case 

of the transformed data for the use of repeated rhythmic pattern posttest scores for the 

individual condition, the distribution was considered to approach normality. The 

skewness level of 1.14 fell closer to the established confidence interval (-.81 to +.81). 

The obtained kurtosis level of 1.90 fell closer to the confidence interval (-1.58 to +1.58). 

In the case of the inverse transformed data for the use of repeated rhythmic pattern 

posttest scores for the collective condition, the distribution was considered to approach 

normality with a skewness of 1.11 (CI = -.81 to +.81), and a kurtosis of .63 (CI = -1.58 to 

+1.58). The Levene test reported that the posttest scores for the inverse transformed 

values for the use of repeated rhythmic pattern met the assumption of homogeneity of 
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variance at the .27 level. The inverse transformed values for the use of repeated 

rhythmic pattern posttest scores were then explored with a one-way ANOVA. 

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8). After the 

Bonferroni adjustment, the α level was set at the .006 level. According to the statistical 

analysis, the inverse transformed mean for the subjects in the individual condition (M = 

.36; SD = .21) was slightly, although not significantly, lower than the mean for the 

subjects in the collective condition (M = .40; SD = .24) (see Table 6 for descriptive 

statistics).  

Table 7 presents the selected output from the SPSS one-way ANOVA test for the 

use of repeated rhythmic pattern inverse transformed data. The results showed that the 

groups did not differ significantly (F = .51, p = .48). The effect size was .008 (SPSS 

partial η²), which can be considered a small effect (Huck, 2000). This could mean that, 

even if the sample size had been larger, the possibility of failing to reject the null 

hypothesis due to lack of differences between the two conditions, would have been 

high. 
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Table 6 

Descriptive Statistics for the Use of Repeated Rhythmic Pattern Inverse Transformed 

Posttest Data 

 Descriptive Statistics 

 Mean SD 

Individual condition .36 .21 

Collective condition .40 .24 

Total .38 .23 
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Table 7 

Analysis of Variance for the Use of Repeated Rhythmic Pattern Inverse Transformed 

Posttest Data 

Source SS df MS F p 

Treatment .03 1 .03 .51 .48 

Error 3.16 61 .05   

Total 12.10 63    
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Use of Developed Rhythmic Pattern. For the use of developed rhythmic pattern 

subtests, the judges indicated the number of times the subjects developed rhythmic 

patterns throughout the composition. In order to determine if the groups differed before 

the treatment sessions, the data obtained from the use of developed rhythmic pattern 

pretest scores were explored with an ANOVA. Prior to this analysis, the assumptions of 

homogeneity of variance and normality were checked. The assumption of normality was 

checked through the exploration of skewness and kurtosis. In the case of the use of 

developed rhythmic pattern pretest scores for the individual condition (M = .70; SD = 

.70), the distribution met the assumption of normality. The skewness level of .69 fell 

under the established confidence interval (-.81 to +.81).The obtained kurtosis level of     

-.61 fell under the confidence interval (-1.58 to +1.58). However, in the case of the use 

of developed rhythmic pattern pretest scores for the collective condition (M = .76; SD = 

1.03), the distribution did not meet the assumption of normality, with a skewness of 2.53 

(CI = -.81 to +.81), and a kurtosis of 8.50 (CI = -1.58 to +1.58). Therefore, and as 

suggested by Huck (2000), the sample data were transformed. The log transformation, 

the square root transformation, and the inverse transformation were explored. In order 

to avoid scores of zero, a constant of 1 was added to the log and the inverse 

transformation. Results indicated that the log transformation values more closely 

approximated normality. Accordingly, all subsequent statistical tests used log 

transformed values for the use of developed rhythmic pattern.   

In the case of the transformed data for the use of developed rhythmic pattern 

pretest scores for the individual condition, the distribution was considered to approach 

normality. The skewness level of .25 fell under the established confidence interval (-.81 
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to +.81). The obtained kurtosis level of -1.32 fell under the confidence interval (-1.58 to 

+1.58). In the case of the log transformed data for the use of developed rhythmic pattern 

pretest scores for the collective condition, the distribution was considered to approach 

normality closer that the original data did, with a skewness of .98 (CI = -.81 to +.81), and 

a kurtosis of .81 (CI = -1.58 to +1.58). The Levene test reported that the pretest scores 

for the log transformed values for the use of developed rhythmic pattern met the 

assumption of homogeneity of variance at the .72 level. The log transformed values for 

the use of developed rhythmic pattern pretest scores were then explored with a one-

way ANOVA. 

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8 = .006). The 

new α level was set at the .006 level. The results showed that the groups did not differ 

significantly on the pretest scores (F = .00, p = 1.00). Therefore, the null hypothesis of 

no difference between the groups’ posttest means for the use of developed rhythmic 

pattern was tested with a one-way ANOVA. 

The range of obtained scores for the individual condition was .00 to 5 (M = .90; 

SD = .96), and .00 to 4 for the collective condition (M = .92; SD = .95). Prior to running 

the ANOVA for the use of developed rhythmic pattern posttest scores, the assumptions 

of homogeneity of variance and normality were checked. The distribution of the use of 

developed rhythmic pattern posttest scores for the individual condition (M = .90; SD = 

.96) did not meet the assumption of normality, with a skewness of 2.92 (-.81 to +.81), 

and a kurtosis of 10.70   (-1.58 to +1.58). In the case of developed rhythmic pattern use 

posttest scores for the collective condition (M = .92; SD = .95), the distribution did not 
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meet the assumption of normality, with a skewness of 1.39 (-.82 to +.82), and a kurtosis 

of 2.40 (-1.60 to + 1.60). Because the data did not meet the assumption of normality, 

and as suggested by Huck (2000), the sample data were transformed. The log 

transformation, the square root transformation, and the inverse transformation were 

explored. In order to avoid scores of zero, a constant of 1 was added to the log and the 

inverse transformation. Results indicated that the square root transformation values 

more closely approximated normality. Accordingly, all subsequent statistical tests used 

square root transformed values for the use of developed rhythmic pattern. 

The range of obtained transformed scores for the individual condition was .00 to 

2.24 (M = .83; SD = .47), and .00 to 2.00 for the collective condition (M = .77; SD = .58). 

Prior to running the ANOVA for the use of developed rhythmic pattern posttest scores, 

the assumptions of homogeneity of variance and normality were checked.  In the case 

of the square root transformed data for the use of developed rhythmic pattern posttest 

scores for the individual condition, the distribution was considered to approach 

normality. The skewness level of .50 fell under the established confidence interval (-.81 

to +.81). The obtained kurtosis level of 2.10 fell closer to the confidence interval (-1.58 

to +1.58) than the original data did. In the case of the square root transformed data for 

the use of developed rhythmic pattern posttest scores for the collective condition, the 

distribution was considered to approach normality with a skewness of -.04 (CI = -.82 to 

+.82), and a kurtosis of -.91 (CI = -1.61 to +1.61). The Levene test reported that the 

posttest scores for the square root transformed values for the use of developed 

rhythmic pattern met the assumption of homogeneity of variance at the .05 level. The 
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square root transformed values for the use of developed rhythmic pattern posttest 

scores were then explored with a one-way ANOVA. 

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8). After the 

Bonferroni adjustment, the α level was set at the .006 level. According to the statistical 

analysis, the square root transformed mean for the subjects in the individual condition 

(M = .83; SD = .47) was slightly, although not significantly, higher than the mean for the 

subjects in the collective condition (M = .77; SD = .58) (see Table 8 for descriptive 

statistics).  

Table 9 presents the selected output from the SPSS one-way ANOVA test for the 

square root transformed use of developed rhythmic pattern data. The results showed 

that the groups did not differ significantly (F = .18, p = .68). The effect size was .003 

(SPSS partial η²), which can be considered a small effect (Huck, 2000). This could 

mean that, even if the sample size had been larger, the possibility of failing to reject the 

null hypothesis due to lack of differences between the two conditions, would have been 

high. 
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Table 8 

Descriptive Statistics for the Use of Developed Rhythmic Pattern Square Root 

Transformed Posttest Data 

 Descriptive Statistics 

 Mean SD 

Individual condition .83 .47 

Collective condition .77 .58 

Total .80 .53 
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Table 9 

Analysis of Variance for the Use of Developed Rhythmic Pattern Square Root 

Transformed Posttest Data 

Source SS df MS F p 

Treatment .05 1 .05 .18 .68 

Error 17.06 61 .28   

Total 57.33 63    
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Cohesiveness 

There were two subtests grouped under the concept of cohesiveness: tonal 

cohesiveness and metric cohesiveness. Both subtests were assessed with a 7-point 

Likert scale. The results obtained on these two subtests were each explored with a one-

way ANOVA.  

Tonal Cohesiveness. For tonal cohesiveness, the judges indicated their 

assessment on a 7-point Likert scale, with a 7 representing very strong tonal 

cohesiveness, and a 1 indicating no cohesiveness. In order to determine if the groups 

differed before the treatment sessions, the data obtained from the tonal cohesiveness 

pretest scores were explored with an ANOVA. Prior to this analysis, the assumptions of 

homogeneity of variance and normality were checked. In the case of the tonal 

cohesiveness pretest scores for the individual condition, the mean was 3.49 (SD = 

1.85), and the distribution was considered to approach normality. The skewness level of 

.233 fell under the established confidence interval (-.81 to +.81). The obtained kurtosis 

level also fell under the confidence interval of -1.29 (CI = -1.58 to +1.58). In the case of 

tonal cohesiveness pretest scores for the collective condition, the mean was 3.84 (SD = 

1.81), and the distribution was considered to approach normality, with a skewness of 

.026 (CI = -.81 to +.81), and a kurtosis of -1.26 (CI = -1.58 to +1.58). The Levene test 

reported that the pretest scores for tonal cohesiveness met the assumption of 

homogeneity of variance at the .78 level. Because the assumptions of normality and 

homogeneity of variance were met, the tonal cohesiveness pretest scores were 

explored with a one-way ANOVA.  
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Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8 = .006). The 

new α level was set at the .006 level. The results showed that the groups did not differ 

significantly on the pretest scores (F = .60, p = .44). Therefore, the null hypothesis of no 

difference between the groups’ posttest means for tonal cohesiveness was tested with a 

one-way ANOVA. 

The original range of possible scores was 1.00 to 7.00. Once the scores 

assigned by the three judges were averaged, the range of obtained scores was from 

1.33 to 7.00 for the individual condition (M = 4.69; SD = 1.82), and 1.33 to 6.67 for the 

collective condition (M = 4.30; SD = 1.50). Prior to running the ANOVA for the tonal 

cohesiveness posttest scores, the assumptions of homogeneity of variance and 

normality were checked. The distribution of the tonal cohesiveness posttest scores for 

the individual condition was considered to approach normality, with a skewness of .41 

(CI = -.81 to +.81), and a kurtosis of -1.13 (CI =   -1.58 to +1.58). In the case of tonal 

cohesiveness posttest scores for the collective condition, the distribution was 

considered to approach normality, with a skewness of .107 (CI = -.82 to +.82), and a 

kurtosis of -1.004 (CI = -1.60 to + 1.60). The Levene test reported that the posttest 

scores for tonal cohesiveness met the assumption of homogeneity of variance at the .14 

level. Because the assumptions of normality and homogeneity of variance were met, 

tonal cohesiveness was explored with a one-way ANOVA.  

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8). After the 

Bonferroni adjustment, the α level was set at the .006 level. According to the statistical 
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analysis, the mean for the subjects in the individual condition (M = 4.69; SD = 1.82) was 

slightly, although not significantly, higher than the mean for the subjects in the collective 

condition (M = 4.30; SD = 1.50) (see Table 10 for descriptive statistics).  

Table 11 presents the selected output from the SPSS one-way ANOVA test for 

tonal cohesiveness. The results showed that the groups did not differ significantly (F = 

.84, p = .36). The effect size was .01 (SPSS partial η²), which can be considered a small 

effect (Huck, 2000). This could mean that, even if the sample size had been larger, the 

possibility of failing to reject the null hypothesis due to lack of differences between the 

two conditions, would have been high. 
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Table 10 

Descriptive Statistics for the Tonal Cohesiveness Posttest Data 

 Descriptive Statistics 

 Mean SD 

Individual condition 4.68 1.82 

Collective condition 4.30 1.50 

Total 4.49 1.67 

 



 

 122

Table 11 

Analysis of Variance for the Tonal Cohesiveness Posttest Data 

Source SS df MS F p 

Treatment 2.35 1 2.35 .84 .36 

Error 170.73 61 2.79   

Total 173.08 62    
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Metric cohesiveness. Metric cohesiveness was assessed with a 7-point Likert 

scale, with a 7 representing very strong metric cohesiveness, and a 1 indicating no 

metric cohesiveness. In order to determine if the groups’ metric cohesiveness differed 

before the treatment sessions, the data obtained from the pretest scores were explored 

with an ANOVA. Prior to this analysis, the assumptions of homogeneity of variance and 

normality for the pretest scores were checked. In the case of the metric cohesiveness 

pretest scores for the individual condition, the mean was 3.57 (SD = 1.66), and the 

distribution was considered to approach normality. The skewness level of -.16 fell within 

the established confidence interval (-.81 to +.81), as well as the kurtosis level of -1.14   

(-1.58 to +1.58). In the case of the tonal cohesiveness pretest scores for the collective 

condition, the mean was 3.75 (SD = 1.77), and the distribution was considered to 

approach normality, with a skewness of .08 (CI = -.81 to +.81), and a kurtosis of -1.21 

(CI = -1.58 to +1.58). The Levene test reported that the pretest scores for metric 

cohesiveness met the assumption of homogeneity of variance at the .77 level. Because 

the assumptions of normality and homogeneity of variance were met, the tonal 

cohesiveness pretest scores were explored with a one-way ANOVA.  

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8 = .006). The 

new α level was set at the .006 level. The results showed that the groups did not differ 

significantly on the pretest scores (F = .19, p = .66). Therefore, the null hypothesis of no 

difference between the groups’ posttest means for metric cohesiveness was tested with 

a one-way ANOVA. 
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The original range of possible scores was 1.00 to 7.00. Once the scores 

assigned by the three judges were averaged, the range of obtained scores was from 

1.67 to 7.00 for the individual condition (M = 4.76; SD = 1.30), and 1.33 to 6.67 for the 

collective condition (M = 4.44; SD = 1.36). Prior to running the ANOVA for the metric 

cohesiveness posttest scores, the assumptions of homogeneity of variance and 

normality were checked. In the case of the metric cohesiveness posttest scores for the 

individual condition, the distribution was considered to approach normality, with a 

skewness of -.66 (CI = -.81 to +.81), and a kurtosis of -.09 (CI = -1.58 to +1.58). In the 

case of the metric cohesiveness posttest scores for the collective condition, the 

distribution was considered to approach normality, with a skewness of -.14 (CI = -.82 to 

+.82), and a kurtosis of -.34 (CI = -1.60 to + 1.60). The Levene test reported that the 

posttest scores for metric cohesiveness met the assumption of homogeneity of variance 

at the .80 level. Because the assumptions of normality and homogeneity of variance 

were met, metric cohesiveness posttest scores were explored with a one-way ANOVA.  

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8). After the 

Bonferroni adjustment, the α level was set at the .006 level. According to the statistical 

analysis, the mean for the subjects in the individual condition (M = 4.76; SD = 1.30) was 

slightly, although not significantly, higher than the mean for the subjects in the collective 

condition (M = 4.44; SD = 1.36) (see Table 12 for descriptive statistics).  

Table 13 presents the selected output from the SPSS one-way ANOVA test for metric 

cohesiveness. The results showed that the groups did not differ significantly (F = .91, p 

= .34). The effect size was .01 (SPSS partial η²), which can be considered a small effect 
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(Huck, 2000). This could mean that, even if the sample size had been larger, the 

possibility of failing to reject the null hypothesis due to lack of differences between the 

two conditions, would have been high. 
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Table 12 

Descriptive Statistics for the Metric Cohesiveness Posttest Data 

 Descriptive Statistics 

 Mean SD 

Individual condition 4.76 1.30 

Collective condition 4.44 1.36 

Total 4.60 1.32 
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Table 13 

Analysis of Variance for the Metric Cohesiveness Posttest Data 

Source SS df MS F p 

Treatment 1.61 1 1.61 .91 .34 

Error 107.69 61 1.77   

Total 109.30 62    
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Creativity 

There were two subtests grouped under the concept of creativity: fluency and 

originality. Both subtests were assessed with a 7-point Likert scale. The results obtained 

on these two subtests were each explored with a one-way ANOVA.  

Fluency. Fluency was assessed with a 7-point Likert scale, with a 1 indicating 

that the composition could not be reproduced, and a 7 indicating that someone else 

could reproduce the composition without trouble. In order to determine if the groups 

differed before the treatment sessions, the data obtained from the fluency pretest 

scores were explored with an ANOVA. Prior to this analysis, the assumptions of 

homogeneity of variance and normality were checked. In the case of the fluency pretest 

scores for the individual condition, (M = 3.76; SD = 1.73), the distribution met the 

assumption of normality. The skewness level of .13 fell within the established 

confidence interval (-.81 to +.81). The obtained kurtosis level of -1.45 fell under the 

confidence interval (-1.58 to +1.58). In the case of the fluency pretest scores for the 

collective condition (M = 3.86; SD = 1.83), the distribution met the assumption of 

normality, with a skewness of .01 (CI = -.81 to +.81), and a kurtosis of -1.01 (CI = -1.58 

to +1.58). The Levene test reported that the pretest scores for fluency met the 

assumption of homogeneity of variance at the .74 level. Because the assumptions of 

normality and homogeneity of variance were met, the fluency pretest scores were 

explored with a one-way ANOVA.  

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8 = .006). The 

new α level was set at the .006 level. The results showed that the groups did not differ 
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significantly on the pretest scores (F = .05, p = .81). Therefore, the null hypothesis of no 

difference between the groups’ posttest means for fluency was tested with a one-way 

ANOVA. 

The original range of possible scores was 1.00 to 7.00. Once the scores 

assigned by the three judges were averaged, the range of obtained scores was from 

1.67 to 7.00 for the individual condition (M = 4.91; SD = 1.49), and 2.33 to 6.67 for the 

collective condition (M = 4.57; SD = 1.51). Prior to running the ANOVA for the fluency 

posttest scores, the assumptions of homogeneity of variance and normality were 

checked. In the case of the fluency posttest scores for the individual condition, the 

distribution was considered to approach normality, with a skewness of -.52 (CI = -.81 to 

+.81), and a kurtosis of -.82 (CI =   -1.58 to +1.58). In the case of the fluency posttest 

scores for the collective condition, the distribution was considered to approach 

normality, with a skewness of -.14 (CI = -.82 to +.82), and a kurtosis of -1.36 (CI = -1.60 

to + 1.60). The Levene test reported that the posttest scores for fluency met the 

assumption of homogeneity of variance at the .90 level. Because the assumptions of 

normality and homogeneity of variance were met, fluency was explored with a one-way 

ANOVA.  

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8). After the 

Bonferroni adjustment, the α level was set at the .006 level. According to the statistical 

analysis, the mean for the subjects in the individual condition (M = 4.91; SD = 1.49), 

was slightly, although not significantly, higher than the mean for the subjects in the 

collective condition (M = 4.57; SD = 1.51) (see table 14 for descriptive statistics).  
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Table 15 presents the selected output from the SPSS one-way ANOVA for 

fluency. The results showed that the groups did not differ significantly (F = .79, p = .38). 

The effect size was .01 (SPSS partial η²), which can be considered a small effect (Huck, 

2000). This could mean that, even if the sample size had been larger, the possibility of 

failing to reject the null hypothesis due to lack of differences between the two 

conditions, would have been high. 

 

 



 

 131

Table 14  

Descriptive Statistics for the Fluency Posttest Data 

 Descriptive Statistics 

 Mean SD 

Individual condition 4.91 1.49 

Collective condition 4.57 1.51 

Total 4.74 1.50 
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Table 15 

Analysis of Variance for the Fluency Posttest Data 

Source SS df MS F p 

Treatment 1.78 1 1.78 .79 .38 

Error 137.87 61 2.26   

Total 139.65 62    
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Originality. Originality was assessed with a 7-point Likert scale, with a 1 

indicating that the composition had no originality at all, and a 7 indicating that the 

composition had marked originality. In order to determine if the groups differed before 

the treatment sessions, the data obtained from the originality pretest scores were 

explored with an ANOVA. Prior to this analysis, the assumptions of homogeneity of 

variance and normality were checked. In the case of the originality pretest scores for the 

individual condition (M = 3.47; SD = 1.18), the distribution met the assumption of 

normality, with a skewness of .33 (CI = -.81 to +.81), and a kurtosis level of -.31 (CI =     

-1.58 to +1.58). In the case of the originality pretest scores for the collective condition 

(M = 3.59; SD = 1.11), the distribution met the assumption of normality, with a skewness 

of .79 (CI = -.81 to +.81), and a kurtosis of .48 (CI = -1.58 to +1.58). The Levene test 

reported that the pretest scores for originality met the assumption of homogeneity of 

variance at the .53 level. Because the assumptions of normality and homogeneity of 

variance were met, the originality pretest scores were explored with a one-way ANOVA.  

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8 = .006). The 

new α level was set at the .006 level. The results showed that the groups did not differ 

significantly on the pretest scores (F = .26, p = .61). Therefore, the null hypothesis of no 

difference between the groups’ posttest means for originality was tested with a one-way 

ANOVA. 

The original range of possible scores was 1.00 to 7.00. Once the scores 

assigned by the three judges were averaged, the range of obtained scores was from 

2.33 to 7.00 for the individual condition (M = 4.48; SD = 1.49), and 2.00 to 6.00 for the 
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collective condition (M = 4.25; SD = .93). Prior to running the ANOVA for the originality 

posttest scores, the assumptions of homogeneity of variance and normality were 

checked. In the case of the originality posttest scores for the individual condition, the 

distribution met the assumption of normality, with a skewness of .33 (CI = -.81 to +.81), 

and a kurtosis of -.06 (CI =   -1.58 to +1.58). In the case of the originality posttest scores 

for the collective condition, the distribution met the assumption of normality, with a 

skewness of -.09 (CI = -.82 to +.82), and a kurtosis of .16 (CI = -1.60 to + 1.60). The 

Levene test reported that the posttest scores for originality met the assumption of 

homogeneity of variance at the .16 level (α = .006). Because the assumptions of 

normality and homogeneity of variance were met, originality was explored with a one-

way ANOVA.  

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8). After the 

Bonferroni adjustment, the α level was set at the .006 level. According to the statistical 

analysis, the mean for the subjects in the individual condition (M = 4.48; SD = 1.15), 

was slightly, although not significantly, higher than the mean for the subjects in the 

collective condition (M = 4.25; SD = .93) (see Table 16 for descriptive statistics). Table 

17 presents the selected output from the SPSS one-way ANOVA for originality. The 

results showed that the groups did not differ significantly (F = .77, p = .38). The effect 

size was .01 (SPSS partial η²), which can be considered a small effect (Huck, 2000). 

This could mean that, even if the sample size had been larger, the possibility of failing to 

reject the null hypothesis due to lack of differences between the two conditions, would 

have been high. 
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Table 16 

Descriptive Statistics for the Originality Posttest Data 

 Descriptive Statistics 

 Mean SD 

Individual condition 4.48 1.15 

Collective condition 4.25 .93 

Total 4.36 1.04 
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Table 17 

Analysis of Variance for the Originality Posttest Data 

Source SS df MS F p 

Treatment .84 1 .84 .77 .38 

Error 66.86 61 1.09   

Total 67.71 62    
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CHAPTER V 

SUMMARY, DISCUSSION, AND RECOMMENDATIONS 

Summary 

Purpose of the Study 

The purpose of the study was to explore the effect that individual versus 

collective structured creative musical problem solving tasks had on students’ 

compositional products. The null hypothesis stated that there would be no difference on 

scores obtained from students trained under collective condition with those obtained by 

students trained under individual condition. The original research questions were: 

1. Is there a significant difference between the level of tonal and metric 

cohesiveness identified on the compositional products of fourth- and fifth- 

grade students who participated in individual creative problem solving 

activities, and the level of tonal and metric cohesiveness identified in the 

compositional products of students who participated in collective creative 

problem solving activities? 

2. Is there a significant difference between the use of melodic and rhythmic 

patterns identified on the compositional products of fourth- and fifth- grade 

students who participated in individual creative problem solving activities, 

and the use of melodic and rhythmic patterns identified on the 

compositional products of fourth- and fifth- grade students who 

participated in collective creative problem solving activities? 

3. Is there a significant difference between the level of fluency and of 

originality found in the compositions of fourth- and fifth- grade students 
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who participated in individual creative problem solving activities from that 

found on the compositions of fourth- and fifth- grade students who 

participated in collective creative problem solving activities? 

Summary of Methodology 

Subjects. The school chosen for the study was located in a suburban area in 

northern Texas. There were 4 fourth grade groups, and 4 fifth grade groups at the 

school. There were 32 fourth graders and 32 fifth graders participating in the study, 

making a total of 64 subjects. A graphic description of the sample is displayed in figure 

2. Except for 1 subject assigned to the collective condition, who did not attend the 

posttest session, all subjects were present during the 5 weeks the experiment lasted. 

Design. This experimental study used the nonequivalent control group design. 

The independent variable for this study was the condition under which students were 

exposed to solve a creative musical problem. For treatment A, students were asked to 

solve a creative musical problem task individually. For treatment B, students were 

asked to solve a creative musical problem task in groups of four. Subjects were 

randomly assigned to the treatment condition. 

Treatment sessions. There were three treatment sessions. During these 

sessions, students were asked to compose an original piece of music. The task was 

designed as an open-ended problem. Subjects were asked to start their composition on 

middle C, but they did not receive any other musical instruction. During each treatment 

session, subjects were asked questions designed to guide them into the three stages of 

the creative problem solving process as described by Treffinger, Isaksen, and Dorval 

(1994): Understanding the Problem, Generating Ideas, and Planning for Action.  
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For treatment A, individual creative problem solving, there was a two-octave 

chromatic song bell at the location. For treatment B, collective creative problem solving, 

there were four two-octave chromatic song bells set in a circle, so that the four students 

would face each other while composing. Subjects in both conditions had paper and 

pencil at hand, but were neither asked nor forbidden to use them.  

The researcher or research assistant in charge read the set of instructions, 

including the specific questions designed for each treatment session. Subjects assigned 

to the individual condition were asked to think about their answers. Subjects assigned to 

the collective condition were asked to discuss the questions until they had reached a 

common answer. Subjects indicated when they were ready to start working. After the 

10-minutes allowed for the compositional process, or when the subjects indicated they 

were done, the person in charge recorded the compositional product twice. Subjects 

assigned to the collective condition were asked to perform the composition together. 

Treatment session products were recorded in order to familiarize subjects with the 

procedure, but the recordings were not used for any analysis.  

Pretest and posttest procedures. The pretests took place a week before the 

treatment sessions. The posttests were completed the week after the treatment 

sessions. Scores obtained for the pretest were intended to be used to control for initial 

differences between the two groups. Scores obtained for the posttest were the 

dependent variable of the study. Subjects were tested individually for both the pretest 

and the posttest. Pretest and posttest procedures were basically the same as those that 

were followed for the three treatment sessions. Subjects were asked to compose an 

original piece of music on a two-octave chromatic song bell with a red tag marking 
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middle C. They were asked to start the composition on middle C, and were allowed 10 

minutes to work on their compositions. The only differences between the treatment 

sessions and the pretest and posttest were that for the pretest and posttest all subjects 

worked on their compositions individually, and that there were no questions related to 

the problem solving process added to the instructions that were read to the subjects. 

For the pretest and posttest, subjects were asked to perform their final composition 

twice. However, only the first performances of the compositions were used for the 

analysis. 

Subtests. There were eight subtests. Four subtests were grouped under the 

concept of pattern use. For the purpose of this study, the judges indicated the number 

of times the subjects made use of repeated melodic patterns, developed melodic 

patterns, repeated rhythmic patterns, and developed rhythmic patterns.  

There were two subtests grouped under the concept of cohesiveness: tonal and 

metric cohesiveness. For these subtests, a 7-point Likert-scale was used, with a 7 

representing very strong cohesiveness, and a 1 indicating no cohesiveness. There were 

two subtests grouped under the concept of creativity: fluency and creativity. Both 

variables were measured with a 7-point Likert-scale. In the case of musical fluency, a 1 

indicated that the composition could not be reproduced, and a 7 indicated that someone 

else could reproduce the composition without trouble. In the case of originality, a 1 

indicated that the composition had no originality at all, and a 7 indicated that the 

composition had marked originality. 

Pilot Test. The pilot test took place in a different elementary school than the host 

school, with a population socio-economically equivalent to that of the host school. Two 
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research assistants were in charge of collecting the data for the pilot test. There were 

16 subjects participating in the pilot test. Subjects were tested individually. Two of the 

tapes were randomly chosen to be used for the training of the three judges. The other 

14 tapes were used to assess interjudge reliability.  

The researcher met individually with each of the three judges in order to train 

them. During these sessions, the researcher explained the definitions of the concepts 

included in the evaluation forms. The judges also received these definitions in writing. 

The instructional letter that the judges received is displayed on Appendix G.  The 

researcher and the judges assessed the two compositions randomly chosen for this 

purpose together, to ensure that there was a common criterion. After the training 

sessions, the judges were asked to assess the 14 compositions individually. 

Because the levels of interjudge reliability were low after the first analysis, the 

researcher met once again with the three judges. For the second training session, the 

researcher met with the three judges at the same time, and discussed every concept 

included in the measurement instrument until all of them were in agreement. Then, the 

judges were asked to assess the pilot test’s compositions for a second time. The data 

obtained from this second effort were used to establish the interjudge reliability of the 

measurement instrument. 

 Reliability. Interjudge reliability was determined prior to the study, using the data 

obtained during the pilot test. In order to determine the level of interjudge reliability, the 

proportion of agreement between judges was determined by adding the total number of 

times the judges agreed on the overall score, as well as for each of the eight subtests. 

Then, these numbers were divided by the maximum number of possible agreements or 
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disagreements. Scores ± 1 from each other were considered agreements. The resulting 

overall coefficient of interjudge reliability for the pilot test was 0.79, and it ranged from 

0.77 to 0.9 for the three groups of subtests: pattern use, cohesiveness, and creativity. 

These levels were considered acceptable to proceed with the experiment.  

 The interjudge reliability was tested again for the pretest and the posttest. For the 

pretest, the overall level of interjudge reliability was 0.6, and it ranged from 0.5 to 0.66 

for the three groups of subtests. For the posttest, the overall level of interjudge reliability 

was 0.59, and it ranged from 0.5 to 0.68. The level of interjudge reliability, therefore, 

decreased at each of the three measurements of the study, from the pilot test to the 

posttest.  

Results 

The homogeneity of variance of the two treatment groups’ scores on the three 

groups of subtests was compared through a Box test in order to determine if the pretest 

scores could be used as covariates. Scores for the subtests grouped under the concept 

of pattern use, and for the subtests grouped under the concept of cohesiveness did not 

meet the assumption of homogeneity of variance. Therefore, it was decided that 

MANCOVA was not the appropriate statistical procedure, and that the posttest scores 

would be explored with individual ANOVAs. Scores for the subtests grouped under the 

concept of creativity met the assumption of homogeneity of variance. However, to 

maintain consistency with the statistical analyses of the study it was decided that these 

two subtests would also be explored with two one-way ANOVAs. 

With the new statistical procedure, there were eight null hypotheses that were 

tested: 
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1. There would be no difference between the groups’ posttest means for the 

use of repeated melodic patterns. 

2. There would be no difference between the groups’ posttest means for the 

use of developed melodic patterns. 

3. There would be no difference between the groups’ posttest means for the 

use of repeated rhythmic patterns. 

4. There would be no difference between the groups’ posttest means for the 

use of developed rhythmic patterns. 

5. There would be no difference between the groups’ posttest means for 

tonal cohesiveness. 

6. There would be no difference between the groups’ posttest means for 

metric cohesiveness. 

7. There would be no difference between the groups’ posttest means for 

fluency. 

8. There would be no difference between the groups’ posttest means for 

originality. 

Hypotheses tests. Prior to the hypothesis testing, and in order to check if there 

were initial differences between the two conditions, the data obtained from the pretest 

were explored with a one-way ANOVA for each of the eight subtests. Prior to these 

analyses, the assumptions of normality and homogeneity of variance were examined for 

each subtest. The scores for the four subtests grouped under the concept of pattern use 

did not meet the assumption of normality. Therefore, and as suggested by Huck (2000), 

the sample data were transformed. The log transformation, the square root 
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transformation, and the inverse transformation were explored for each of the four 

subtests. The obtained values that more closely approximated normality were the ones 

used for all subsequent statistical tests. 

The Levene test reported that the pretest transformed values for the subtests 

grouped under the concept of pattern use met the assumption of homogeneity. The 

transformed values were then explored with one-way ANOVAs. In the case of the other 

four subtests, tonal cohesiveness, metric cohesiveness, fluency, and originality, the 

assumptions of normality and homogeneity of variance were met. Therefore, these 

subtests’ data were also explored with one-way ANOVAs. 

Given the fact that there were eight subtests being explored with one-way 

ANOVAs, the α level was adjusted with the Bonferroni technique (.05 / 8 = .006). The 

new α level was set at the .006 level. The results showed that the groups did not differ 

significantly on any of the eight pretest scores. Therefore, it was now possible to test the 

null hypotheses of no difference between the groups’ posttest means for the use of 

repeated melodic pattern, for the use of developed melodic pattern, for the use of 

repeated rhythmic pattern, for the use of developed rhythmic pattern, for tonal 

cohesiveness, for metric cohesiveness, for fluency, and for originality, with eight one-

way ANOVAs. 

Prior to running the ANOVAs on the posttest data, the assumptions of 

homogeneity of variance and normality were checked. Once again, the scores of the 

four subtests grouped under the concept of pattern use did not meet the assumption of 

normality. Therefore, and as suggested by Huck (2000), the sample data were 
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transformed. The obtained values that more closely approximated normality were the 

ones used for all subsequent statistical tests. 

The Levene test reported that the posttest transformed values for the subtests 

grouped under the concept of pattern use met the assumption of homogeneity. The 

transformed values were then explored with one-way ANOVAs. The other four subtests, 

tonal cohesiveness, metric cohesiveness, fluency, and originality, met the assumptions 

of normality and homogeneity of variance. Therefore, these subtests’ data were also 

explored with one-way ANOVAs. Since there were eight subtests being explored with 

one-way ANOVAs, the α level was adjusted with the Bonferroni technique. The new α 

level was set at the .006 level. 

According to the results obtained from the statistical analyses, none of the eight 

null hypotheses were rejected. Hence, there were no statistically significant differences 

between scores obtained by subjects exposed to the collective condition and scores 

obtained by the subjects exposed to the individual condition on any of the eight 

subtests. In the case of the use of repeated melodic patterns, the range of obtained 

transformed scores for the individual condition was .00 to .87 (M = .21; SD = .25), and 

.00 to .1.26 for the collective condition (M = .27; SD = .34). In the case of the use of 

developed melodic patterns, the range of obtained transformed scores for the individual 

condition was .12 to .92 (M = .44; SD = .19), and .00 to .75 for the collective condition 

(M = .41; SD = .20).  

In the case of the use of repeated rhythmic patterns, the range of obtained 

transformed scores for the individual condition was .02 to 1.00 (M = .36; SD = .21), and 

.08 to 1.00 for the collective condition (M = .40; SD = .24). The range of obtained 
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transformed scores for the use of developed rhythmic patterns for the individual 

condition was .00 to 2.24 (M = .83; SD = .47), and .00 to 2.00 for the collective condition 

(M = .77; SD = .58). In the case of tonal cohesiveness, the possible scores were 1.00 to 

7.00. The range of obtained scores was from 1.33 to 7.00 for the individual condition (M 

= 4.69; SD = 1.82), and 1.33 to 6.67 for the collective condition (M = 4.30; SD = 1.50). 

In the case of metric cohesiveness, the possible scores were 1.00 to 7.00. The range of 

obtained scores was from 1.67 to 7.00 for the individual condition (M = 4.76; SD = 1.30), 

and 1.67 to 7.00 for the collective condition (M = 4.44; SD = 1.36).  

In the case of fluency, the original range of possible scores was 1.00 to 7.00. The 

range of obtained scores was from 1.67 to 7.00 for the individual condition (M = 4.91; 

SD = 1.49), and 2.33 to 6.67 for the collective condition (M = 4.57; SD = 1.51). In the 

case of originality, the original range of possible scores was 1.00 to 7.00. The range of 

obtained scores was from 2.33 to 7.00 for the individual condition (M = 4.48; SD = 1.15), 

and 2.00 to 6.00 for the collective condition (M = 4.25; SD = .93).  

Discussion 

The results from the current study indicate that participating in collective creative 

problem solving experiences versus individual creative problem solving experiences did 

not have a significant effect on fourth- and fifth-grade students’ compositional products. 

Subjects exposed to the individual condition obtained higher scores than subjects 

exposed to the collective condition on six of the eight subtests that were explored (use 

of developed melodic and rhythmic patterns, tonal and metric cohesiveness, and 

fluency and originality), but these differences were not significant. These results 

contrast with those obtained by Chiara, Schuster, Bell, and Wolery (1995), and Larey 
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and Paulus (1999) who found that, when the problem solving processes took place in 

collective settings, the resulting products tended to be scored significantly lower than 

when the products were created by subjects working individually. A quantitative study in 

the area of music education exploring individual versus creative problem solving 

experiences, against which to compare the current study’s findings, was not found 

during the development of the current study.  

The lack of difference found between the individual and the collective condition 

on the compositional products may have resulted from various factors. First, it is 

possible that exposing children to collective creative problem solving experiences as 

opposed to individual creative problem solving experiences has in fact no effect on 

children’s compositional products. The effect sizes obtained in the eight analyses of 

variance carried out in the current study were small, which indicates that, even if the 

sample size had been larger, it is possible that the results would have been the same. 

The implications that these results could have for music education will be discussed 

later in this chapter. 

The second factor that may have contributed to the lack of difference found 

between the individual and the collective condition on the compositional products was 

the compositional task. The task for the current study was designed to guide the 

subjects into the exploration of the three stages of creative problem solving as 

described by Treffinger, Isaksen, and Dorval (1994): Understanding the Problem for the 

first treatment session, Generating Ideas for the second treatment session, and 

Planning for Action for the third treatment session. One of the assumptions made for the 

current study was that it was possible to familiarize subjects with these stages of the 
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creative problem solving process by asking subjects specific questions, and without an 

open discussion between the subjects and the person in charge of the treatment 

sessions. In fact, the researcher observed indications that this was possible during 

compositional experiences with fourth- and fifth grade students that took place prior to 

the pilot test of the current study. However, it is possible that subjects participating in 

the current study were in reality not going through each of the three stages of creative 

problem solving (Treffinger et al., 1994) that were suggested for the treatment sessions. 

In any case, there were no means to guarantee they were.  

In the case of the individual condition, it was almost impossible to know what the 

subjects were thinking after the questions were posed. There were instances in which 

the subjects started their musical explorations immediately after the questions were 

posed, which may suggest that they did not think about each question. In the case of 

the collective condition, there were instances in which the subjects started their musical 

explorations without having discussed each question until they had reached a 

consensus. It is possible that, if the subjects participating in the current study, who were 

assigned to the collective condition, had been asked to answer the questions, they 

would have been forced to interact, negotiating and compromising, with all of the 

benefits and/or conflicts that this may imply. This could possibly have yielded different 

results. 

One circumstances that might have had an impact on the way the subjects 

reacted to the task that was presented to them was the presence of a stranger at every 

testing and treatment session. Subjects were randomly assigned to a person in charge 

for each of the five sessions during the study. Since there were six persons in charge of 
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the testing and treatment sessions, it was possible for the subjects to have a different 

person in charge of each session. While this procedure may have avoided a teaching-

learning situation, which could have become a confounding variable, it could also have 

been a challenge for the current study. The subjects might have felt unease while 

composing and discussing the posed questions in front of a stranger. A different 

procedure may have produced different results. 

A third factor that may have contributed to the lack of difference found between 

the individual and the collective condition on the compositional products was the length 

of the study. It is possible that three weeks of treatment were not enough to originate a 

difference between the two conditions. The length of the current study was determined 

not only by the requirements of the host school, but also by the characteristics required 

for a problem solving process to take place. As it was said earlier in this paper, once we 

know how to solve a problem, it is not a problem anymore. Treffinger, Isaksen, and 

Dorval (1994) stressed the idea that creative problem solving “might be termed a 

problem if, and only if, the person does not already know [the] solution” (p. 226). 

Therefore, it is possible that a longitudinal study, with more than three weeks of 

treatment, may allow for the exploration of the effect that individual versus collective 

creative tasks have on subjects’ compositions; but the task may not constitute a 

problem solving situation any more. The students would be too familiarized with the task 

for it to be considered a problem to be found and solved. Thus, while it may be possible 

that a longitudinal study may have produced significant differences between the two 

conditions, the task may have been a creative task, but probably not a problem solving 

task anymore. 
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Another factor that may have contributed to the lack of significant difference 

between the two conditions explored in the current study may be the measurement 

instrument. It is clear that overcoming problems associated with the measurement 

instrument was a challenge for the current study. For instance, the judges had to be 

trained two times before acceptable levels of reliability could be reached. Once 

acceptable levels of reliability were reached, they were not maintained over time. The 

reliability coefficients went down from the pilot test to the pretest, and then to the 

posttest. 

One possible explanation for the problems associated with the measurement 

instrument is that the measurement instrument was not appropriate for the assessment 

of compositions that resulted from open-ended tasks. The open-ended task used in the 

current study may have left room for subjects to create compositions that lacked a 

definite structure that could be objectively assessed. The task for the current study was 

designed using Getzels and Csikszentmihalyi’s (1975) description of the creative 

problem solving experience. Accordingly, a general task was presented, but the 

problem solvers were expected to discover the specific question or problem. According 

to Getzels and Csikszentmihalyi, this type of task would encourage problem solvers to 

not only make use of their reasoning, but also to use their imagination and creativity so 

that they can find, articulate, and solve the problem. For this type of open-ended 

compositional task, there are no set rules or limits. Subjects are expected to use what 

they already know, both intuitively and consciously, about music. As described by 

McCoy (1999), “rather than following a specific scope and sequence of activities en 
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route to a prespecified end, students would be allowed to frame the problem as it 

appears to them and then follow it to its most satisfactory resolution” (p. 16).  

Open-ended compositional tasks, though, must not be mistaken with 

improvisational tasks. For the compositional tasks, subjects are allowed time to plan 

and rehearse their musical ideas before they have to perform their compositions on 

request. In contrast, improvisational tasks entail that the subjects plan their musical 

ideas during the performance. There is no time for planning ahead or for rehearsal. 

Subjects participating in the current study were allowed time to plan and to rehearse 

their compositions. Accordingly, the creative problem solving products of the current 

study were considered compositions.  

Kratus (1989) found that children without formal training in composition, and with 

the same age range as that of the subjects participating in the current study, were 

capable of producing compositions with high levels of tonal and metric cohesiveness, 

using melodic and rhythmic patterns. Accordingly, there were two expectations for the 

current study. First, that subjects participating in the current study would be able to 

generate compositions with evident levels of tonal and metric cohesiveness, using 

melodic and rhythmic patterns. Second, that the chosen measurement instrument would 

allow for an objective exploration of tangible structural characteristics of the creative 

musical problem solving products, such as cohesiveness and pattern use, as well as for 

more subjective characteristics, such as originality and fluency. However, it seems that 

the outcome of the open-ended compositional task used in the current study may have 

been compositions with no common structural characteristics, such as melodic and 

rhythmic patterns. Hence, the assessment of the creative problem solving products of 
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the current study may have depended on the judges’ subjective criteria, instead of the 

rubric criteria that was provided for them. 

When interviewing the judges individually, both during and after they had finished 

the assessment of the compositions, they reported the subtests grouped under the 

concept of pattern use as the hardest ones to evaluate. They found it to be very difficult 

and time consuming to determine what could be considered a melodic or rhythmic 

pattern, and then what could be considered a development or repetition of that pattern. 

For a music educator trained under the Orff methodology, as was the case of Judge B, 

a pattern needed to have a contrast for it to be considered a pattern. For example, a 

group of four quarter notes could not be considered a rhythmic pattern. It needed to 

have a contrasting rhythmic figure, such as two eighth-notes in place of one of the 

quarter notes, for it to be considered a pattern. In contrast, for a music educator trained 

under the Kodály methodology, as was the case for judges A and C, the same group of 

4 quarter notes could be considered a pattern, as long as they perceived it as such, 

mainly because of the melodic combination attached to it.  

Possibly as a result of the discrepancies between the judges’ criteria, the levels 

of interjudge reliability for the current study were not maintained. It seemed as if the 

further in time the judges were from the training sessions, the more they went back to 

their personal definitions and criteria. Pilsbury and Alston (1996) observed the difficulty 

of achieving unanimity between experienced assessors’ evaluation of children’s 

compositions, even when they were asked to work with common criteria. The tendency 

for judges to use their own set of criteria when judging children’s compositions, even 
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when there were criteria intended to be common between them, seems to have been a 

likely phenomenon in the current study.  

Although there was an interest in the current study on the exploration of tangible 

structural characteristics of the creative musical problem solving products, it is possible 

that the use of Amabile’s consensual technique (1982, 1996) for the assessment of 

creative products could have been a more appropriate measurement instrument. As 

opposed to some quantitative measurement instruments for creative products, 

Amabile’s technique (1983) requires judges to assess creative products by using their 

own subjective set of criteria. Hence, Amabile’s consensual technique would take 

advantage of the judges’ tendency to use their own set of subjective criteria when 

judging children’s compositions. According to Byrne, Macdonald, and Carlton (2003), 

this could be done while not necessarily sacrificing the exploration of more objective 

criteria. In a study examining the link between the concept of flow (Csikszentmihalyi, 

1992) and the creative output of college students’ compositions, Byrne et al. (2003) 

found a significant correlation between standard criteria scores and the creativity scores 

produced with Amabile’s consensual technique. The authors suggested that,  

[The] Consensual Assessment Technique has the potential to be used as an 
alternative to the more problematic criteria-based approaches…. For example, 
studies, including the present one, suggest that experienced raters may take into 
account the many factors of criteria-based methods while subjectively rating 
musical compositions on the single dimension of creativity. (p. 286) 
 

Unfortunately, the findings of Byrne et al. were published after the current study had 

already taken place, and therefore Amabile’s consensual technique was not considered 

an option that would have allowed for the exploration of tangible structural 

characteristics of the creative musical problem solving products. 
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It is also possible that the measurement instrument used in the current study 

might be more appropriate and reliable if the creative problem solving task were not as 

open-ended. If children were asked to compose a piece of music using patterns, both 

rhythmic and melodic, with a specific length, it might be easier for the judges to perceive 

them as patterns. This could be done by determining the harmonic sequence over 

which the subjects were to compose a melody, a rhythmic pattern for which the subjects 

were to compose a melody, a melody for which the subjects were to compose a 

rhythmic pattern, or even the number of pitches that the subjects were to use. This 

would make it easier and clearer for the judges to assess if the subjects were 

developing or repeating a pattern at some point in the composition. But with the 

characteristics of an open-ended task as the one used for the current study, it became 

too complicated for the judges to agree on the identification of patterns, let alone the 

assessment of them as repetitions or developments.  

While having children composing with predefined musical concepts might be an 

important music education task when children are being taught those specific musical 

concepts, it has been documented as being important to let children explore and 

express their musical ideas without rigid restrictions (Burnard, 2002; Wiggins, 1999). 

Kaschub (1999) suggested that,  

Music educators should consider designing project guidelines that engage 
students with particular music concepts, ideas, and experiences, and should give 
greater freedom to students engaging in compositional activities solely for the 
purpose of exploring and developing their personal compositional styles. (p. 250) 
 
When providing students with open-ended compositional tasks, it is also 

important to keep in mind that, even when children have not yet mastered the 

knowledge of basic musical concepts, they have been acculturated into a music 



 

 155

tradition that has already created musical ideas in their minds. As Wiggins (1999) 

pointed out,   

We have operated on the assumption that it is the teacher who is the expert and 
that the students have little or nothing to bring to the situation. In actuality, 
students bring to our classrooms an enormous amount of musical knowledge of 
our culture gleaned from living within that culture….Because of our long tradition 
of teacher control and our assumptions that students do not really know very 
much about music, teachers sometimes construct creative assignments in ways 
that not only fail to promote creative thought but may actually hamper 
it...compositional assignments with restrictive parameters can cause students to 
focus on the extramusical, nonexpressive aspects of a project, and this can 
hamper rather than enable or promote the creative process. (pp. 30-31) 
 
We must keep in mind, however, that subjects with different levels of musical 

skills may produce compositional products through open-ended tasks that have different 

levels of cohesiveness and pattern use. For instance, it is possible that subjects with 

higher level of musical skills than the ones of the subjects participating in the current 

study, may have produced compositions with more clearly defined rhythmic and melodic 

patterns. When music educators or researchers expect to obtain compositions with high 

levels of cohesiveness and pattern use through an open-ended task, it is possible that 

they would have better results the higher the subjects’ musical skills levels are. 

Another characteristic of the compositional task that became noticeable as the 

current study progressed, not only for the researcher and research assistants, but also 

for the judges who were not even present during the testing and treatment sessions, 

was a visual component of the musical instrument. It seemed that some subjects were 

relying on the visual aspect of the task more than on the sound aspect of it. Some 

subjects based their compositions on the shapes that the melody would create on the 

keyboard, regardless of the tonal and/or metric result. Figure 1 illustrates an example of 

this type of melody.  
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Figure 1. Example of a melodic sequence based on the visual context. The subject 

played two notes simultaneously, starting with the major 7th notated as number 1. 

 

 

 

 

 

In the example illustrated in figure 1, there is no sense of tonality. It seemed that 

the subject focused on the combination of white and black keys. It is possible that the 

compositional products would be different if the subjects were asked to compose on an 

instrument that allowed for chromatic exploration, but that did not have the visual 

component that the keyboard had. The students could have focused on the sound 

without being distracted by the visual characteristics of the instrument. Kratus (2001) 

investigated the effect that different melodic configurations on an Orff xylophone had on 

children’s compositional processes and products. Even though Kratus covered the letter 

names of the bars with dark tape, he was not exploring the visual component of the 

instrument. He was interested in exploring the differences between compositional 

processes and products obtained by subjects distributed among four different 

conditions: (1) pentatonic with 10 bars; (2) pentatonic with 5 bars; (3) melodic minor with 

10 bars; and (4) melodic minor with 5 bars. No research study was found which 

addressed the question of whether the visual characteristics of a chromatic instrument 

affect children’s compositional processes and products.  
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Recommendations for Music Educators 

If, as the results of the current study may indicate, exposing children to either 

collective or individual creative problem solving tasks does not have an effect on the 

resulting individual subjects’ compositional products, music educators interested in 

observing specific characteristics of students’ compositional products could expose 

students to either collective or individual condition according to their individual 

circumstances and interests. While having students composing under one of these two 

conditions, music educators could explore the resultant compositional products knowing 

that it might be possible that the compositional products would have had similar levels 

of cohesiveness, pattern use, and creativity, if they had been composed in the other 

condition. 

The reasons for the design of either collective or individual creative problem 

solving tasks may vary, from classroom size to the interest on the different benefits that 

each of these compositional processes could provide for the students. For instance, it 

might be difficult to create a truly individual condition in a small classroom in which 

students can not be isolated from each others’ musical ideas. The true individual 

condition might only be possible in a large classroom, or in a setting where students can 

go into different rooms to be isolated and where they are not being influenced by others’ 

musical ideas or comments. When dealing with a situation where students can not be 

isolated, music educators interested in the exploration of individual students’ 

compositional products might design a collective compositional activity, while still being 

able to observe the characteristics of the compositions, knowing that it is possible that 
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these characteristics would have been similar if they had been produced under a truly 

individual condition. 

In another instance, music educators could be interested in the different benefits 

that either the collective or the individual compositional processes could provide for the 

students. Both Christensen (1992) and Kaschub (1999) reported that the individual and 

the collective compositional process contributed in different ways to the students’ 

musical experiences. More specifically, Kaschub (1999) suggested that “students 

should be exposed to both collaborative and individual compositional experiences so 

that they may enjoy the support of their peers and also experience the freedoms 

afforded by individual work” (p. 250). Music educators could also be interested in 

observing the levels of cohesiveness, creativity, and/or the ways in which students 

make or do not make use of patterns. According to the current study’s results, music 

educators could observe these specific characteristics of individual students’ 

compositional products regardless of the condition under which the compositional 

product was created. 

Caution should be taken, however, when generalizing the results of the current 

study, first and foremost, because the sample of the current study was not selected 

randomly. It was a convenience sample, and therefore the results can not be 

generalized to other fourth- and fifth-grade students. Additionally to that, caution should 

also be taken when generalizing the results of the current study because of the 

problems that were faced, and which have already been described earlier in this 

chapter. Particularly, music educators need to make sure that they use measurement 
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instruments that have been tested and reported as being valid and reliable for the 

specific type of compositional task that they are planning to use. 

Recommendation for Future Research 

The first recommendation for future research is related to the three different 

problem solving stages suggested for the compositional task by Treffinger et al. (1994). 

It would be necessary to explore in future research if asking students to go through the 

three stages of the compositional process (Understanding the Problem, Generating 

Ideas, and Planning for Action), in an overt way, as compared to a covert way, would 

have significantly different effects on students’ compositional products. This would also 

allow for the exploration of the ways in which these stages take place in the creative 

musical problem solving context, both at the individual level as well as at the collective 

level. One option for the exploration of this variable could be to have the person in 

charge of the treatment sessions listening to the subjects’ answers without discussing 

them, thereby avoiding a teaching-learning situation, which might become a 

confounding variable. Another option would be to have only one person in charge of the 

treatment sessions, so that there would be no possibility of varying teachers’ 

characteristics intervening on the creative problem solving process. 

Another recommendation for future research is related to the measurement 

instrument. There is a need for studies exploring two possibilities. First, there have been 

some studies exploring children’s musical creativity (Bangs, 1992; Brinkman, 1999; 

Daignault, 1997; Hickey, 1995, 1996, 2001) that have made use of Amabile’s 

Consensual Assessment Technique (1982, 1996), and that have reported acceptable 

levels of reliability. All of these studies have used open-ended compositional tasks. 
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Nevertheless, it would still be necessary to explore the use of Amabile’s consensual 

technique in future research in order to find out if in fact experienced raters “take into 

account the many factors of criteria-based methods while subjectively rating musical 

compositions on the single dimension of creativity” (Byrne, et al., 2003, p. 286). It would 

also be necessary to replay the current study using Amabile’s Consensual Assessment 

Technique in order to find out, first and foremost, if consistent levels of interjudge 

reliability could be reached, and then if this measurement instrument would produce 

results similar to the ones found in the current study. 

The second recommendation for future research related to the measurement 

instrument would involve the use of the measurement instrument of the current study 

with closed-ended tasks. There is a need to explore if the measurement instrument of 

the current study would produce higher levels of interjudge reliability when exploring 

individual versus collective creative problem solving with a closed-ended task. In that 

case, subjects could be asked to compose a piece of music using a specific harmonic 

sequence over which they would compose a melody, a rhythmic pattern for which the 

subjects were to compose a melody, a melody for which the subjects were to compose 

a rhythmic pattern, or even determining the number of pitches that the subjects were to 

use. 

There were other variables in the study that became apparent as the treatment 

sessions progressed, and that would need further investigation. The first variables that 

became noticeable for the researcher and research assistants were gender and 

ethnicity. All of the assistants commented that, when there was one girl grouped with 

boys in a team of 4 subjects, the girl would tend to remain quiet, and would not share 
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her suggestions with the boys. The same would happen when a subject pertaining to a 

minority ethnic group was grouped with a majority of white students. Research 

assistants and the researcher herself noticed that sometimes these individuals were in 

fact creating melodies while the rest of the group was discussing or working on the 

composition, however, they would not speak up. However, these variables were not 

explored systematically in the current study. The role that the variables of gender and 

ethnicity could play in the collective compositional processes and products needs 

further exploration.  

Another variable that would need further exploration through systematic inquiry is 

the visual and sound characteristics of the musical instruments in which the students 

compose. It would be important for future research to explore if the use of different 

musical instruments, with different visual and sound characteristics, results in 

contrasting compositional processes and products. While it is important to recognize the 

efforts that recent studies have made in exploring the role of computers on children’s 

compositional processes and products (Daignault, 1996; Emmons, 1998), there is still a 

need for further exploration focusing on the effect that the use of musical instruments 

usually available in the general music classrooms, musical instruments with different 

visual characteristics, and musical instruments with different sound characteristics, 

could have on students’ compositions. 

However, before the effect that any variable could have on students’ 

compositional products can be explored, appropriate measurement instruments need to 

be specifically designed for the compositional tasks at hand. The reliability and validity 

of these measurement instruments should be tested before the effect of any other 
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variable on children’s compositional products can be explored. The experiments 

designed to test these measurement instruments need to be replicated, so that the 

measurement instruments are tested under a variety of circumstances. Then, the results 

must be reported with honesty and clarity, so that more advancement of this field is 

possible. 
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APPENDIX A 

CONSENT FOR PROJECT PARTICIPATION FORMS (MAIN STUDY) 
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APPENDIX B 

SAMPLING AND TREATMENT ASSIGNMENT 
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Figure 2. Sample size and treatment assignment 
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Figure 3. Example of treatment and testing sessions assignments 

4A (Monday) 
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1 Tester 

Treatment 

2 Tester 

Treatment 

3 Tester 

XXX 1 9 Individual Beatriz 
(2nd) 

Rodrigo 
(1st) 
5WR 

Dimitri 
SEWR 

Carlos 
5WR 

Rodrigo 
3WR 

XXX 4 12 Individual 
Beatriz 

(1st) 
3WR 

Dimitri 
(2nd) 

Carlos 
5WR 

Dimitri 
(2nd) 
3WR 

Dimitri 
5WR 

XXX 5 13 Individual 
Rodrigo 

(1st) 
SEWR 

Carlos 
(2nd) 

Beatriz 
(1st) 
3WR 

Rodrigo 
2WR 

Carlos 
(1st) 
2WR 

XXX 7 15 Individual Rodrigo 
(2nd) 

Beatriz 
(2nd) 

Rodrigo 
2WR 

Beatriz 
SEWR 

Beatriz 
SEWR 

XXX 2 10 Group Carlos (2nd)
Beatriz 

(1st) 
3WR 

XXX 3 11 Group Joe 
(2nd) 

Rodrigo 
(2nd) 

XXX 6 14 Group Carlos (1st)
2WR 

Dimitri 
(1st) 
2WR 

XXX 8 16 Group 
Joe 
(1st) 
5WR 

Carlos 
(1st) 

SEWR 

Beatriz 
2nd 

PEWR 

Dimitri 
1st 

PEWR 

Carlos 
2nd 

PEWR 
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Figure 4. Examples of Comment Sheets 

 

Subject Name:   X, X   (Beatriz, 4th Grade, 1st Subject, 2WR)           Subject’s Code Number:   1 

 

1. Time spent on the compositional process: 

 10 Minutes   Other: 

 

2. Did the subject use the paper and pencil to write down the composition? 

Yes     No 

 

3. Comments: 

 

 

 

 

 

Subject Name: X,X;  X,X;  X,X;  X,X (Beatriz, 4th Grade, PEWR)           Team’s Code Number:   1 

 

1. Time spent on the compositional process: 

 10 Minutes   Other: 

 

2. Did the subject use the paper and pencil to write down the composition? 

Yes     No 

 

3. Comments: 
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Figure 5. Treatment Design 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Treatment 
Session 2 

Stage: 
Generating 

ideas

Treatment 
Session 1 

Stage: 
Understanding 

the problem 

Treatment Session 1 
Behavioral Objective: 

 
The subject analyzes the 

situation, considers musical 
options and technical 

concerns. 

Treatment Session 1 
Question 1: 

 What types of melodies 
can you comfortably 

compose and perform? 

Treatment Session 3 
Question 1:  

How can you avoid 
problems found on previous 

sessions? 

Treatment Session 2 
Question 3:  

Is there anything that you 
can change besides the 

melody? 

Treatment Session 2 
Question 2: 

How can you make the 
melodies sound like 
phrases and not just 

random sounds?  

Treatment Session 2 
Question  1:  

What types of melodies can 
you compose that are 

different, but all start on 
middle C?  

Treatment Session 1 
Question 2:  

What difficulties do you 
need to consider? 

Treatment Session 3 
Question 2:  

How can this composition 
be better than the ones you 

did in our previous 
sessions? 

Treatment Session 2 
Behavioral Objective: 

 
The subject explores 

musical ideas and makes 
choices. 

Treatment Session 3 
Behavioral Objective: 

 
The subject examines 
promising options to 

determine the steps needed 
to solve the problem. 

Treatment 
Session 3 

Stage: 
Planning for 

action
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MUSICAL CREATIVE PROBLEM SOLVING: DOCTORAL DISSERTATION PROJECT 

 

Dear judges: 

 

Thank you very much for participating in this study. The time and work that you are going to invest on it 

are of great importance and are highly appreciated.  The experimental stage has already taken place, and 

it is now the moment to assess the children’s compositions. Along with this Instructions Form, you are 

receiving four CDs, the transcriptions of the compositions that you will assess, and enough Judges’ 

Scoring Forms for the pretests and for the posttests. 

 The CDs you are receiving contain 127 compositions, 64 are the pretests and 63 are the 

posttests. The two CDs with the pretests contain 32 compositions each. The other two CDs with the 

posttests contain 32 compositions the first one, and 31 the second one. The posttest of one subject is 

missing. To make this process easier for you, each composition is contained in a single track. 

Compositions were recorded in the order of the subjects’ code number. Before each composition, you will 

hear the subject’s number.  

Please, before start scoring the composition, write down your name and the subject’s number on the 

space provided in the Judges’ Scoring Form. (If you are working with the pretests, make sure you are 
using Judges’ Scoring Forms that indicate Pretest. Similarly, if you are working with the posttests, 
make sure you are using Judges’ Scoring Forms that indicate Posttest). Then, listen to the 

composition once without making any marks on the Scoring Form. Use this first listening to become 

familiar with the composition. Then, you can listen to the compositions as many times as you need in 

order to score them.  

All the compositions have been transcribed for you. The transcriptions are intended to help you during 

the assessment process. They are not, however, the only possible written representation of the 

compositions. Therefore, take into consideration the following: 

1. In order to ensure anonymity and unbiased assessment of the compositions, subjects were 

assigned two different code numbers. The code numbers used for the pretest are not the same 

as the subjects’ code number used for the posttest. That is, subject number 1 in the pretest is not 
subject number 1 in the posttest. 

2. All of the compositions have been transcribed, but it was not an easy process. 

a. In some instances, some compositions lacked a clear sense of beat, which made difficult 

to determine notes values. In these cases, all of the notes were written as quarter notes.  

b. Unless the performance of the composition indicated very clearly a time signature, all 

compositions were written in 4/4, when the beat was subdivided in two, and on 6/8 when 

the beat was divided in three. 

c. The computer program was set so that each line included four measures for most of the 

compositions. There were some instances where, for example, the composition lasted 
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five measures. In cases like this, the five measures were inserted in a single line. The 

important issue to stress here is that the visual distribution of the measures was not 

intended to illustrate the structure of the composition. 

d. In some examples, subjects appeared to have some performance mistakes, for example, 

hitting the wood part of the bells instead of the key. In most cases, it was possible to write 

down the note that the subject intended to play, either because some subjects wrote 

down their compositions, or because it seemed clear that the subject played the intended 

note immediately after the mistake. However, when the subject did not write the 

composition down, or the correction of the mistake was not clear, the mistake has been 

ignored and was not included in the transcription.  

3. There is not posttest for the subject number 61. In the CD containing posttest compositions by 

subjects 33 to 64, you will not find subject 61’s composition. 

4. If you find that a mistake was made on the compositions’ transcription, and that the 
correction of it would have an impact on your assessment of the composition, please get 
in touch with me and let me know of any change. I will inform the other judges if any change 

has been made. It is really important that all of us are looking at the same score. 

It is also important to remind you that, for the purposes of this study, the compositions are going to be 

evaluated in terms of their use of patterns with four subtests, cohesiveness with two subtests, and 

creativity with two subtests. For the first four subtests, related to melodic and rhythmic pattern use, you 

will indicate the number of times the subjects made use of repeated melodic patterns, developed melodic 

patterns, repeated rhythmic patterns, and developed rhythmic patterns. You will indicate this by writing on 

the Judges’ Scoring Form one tally for each time you heard a recognizable melodic or rhythmic pattern 

being repeated or developed. At the end, the total number of tallies for each type of pattern will be 

summed in order to obtain the total number of occurrences of each type of pattern during the 

composition. Repeated melodic patterns, developed melodic patterns, repeated rhythmic patterns, and 

developed rhythmic patterns are defined as follows: 

Melodic Pattern: two to seven pitches that form a distinct pitch pattern that is perceived as a 

unified whole. 

Repeated Melodic Pattern: a melodic pattern that is identical to a previous occurring 

melodic pattern. 

Developed Melodic pattern: a melodic pattern that is similar to, yet different from, a 

previously occurring melodic pattern. In most cases, the rhythm is held the same, the 

melody changes, and the melodic contour is similar.  

Rhythmic Pattern: two to seven durations that form a distinct duration pattern that is perceived as 

a unified whole. 

Repeated Rhythmic Pattern: a rhythmic pattern that is identical to a previous occurring 

rhythmic pattern.  
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Developed Rhythmic Pattern: a rhythmic pattern that is similar to, yet different from, a 

previously occurring rhythmic pattern. In most cases, the melody is the same or similar 

and the rhythm changes.  

For the next two subtests, tonal and metric cohesiveness are defined as follows: 

Tonal Cohesiveness: The degree to which the pitches in a composition are constructed around a 

tonal center or tonal centers. (1 = no tonal cohesiveness, 7 = very strong tonal cohesiveness) 

Metric Cohesiveness: The degree to which the durations in a composition are constructed of 

regularly occurring accented and unaccented beats. (1 = no metric cohesiveness, 7 = very strong 

metric cohesiveness) 

The last two subtests are a fluency and an originality test. Fluency is understood as the ability to 

generate a number of clearly defined musical ideas, which would facilitate its reproduction by a 

person other than the composer. In the case of musical fluency, a one indicates that the 

composition could not be reproduced, and a seven indicates that someone else could reproduce 

the composition without trouble. You can mark any number of this scale that better expresses 

your assessment of the composition’s level of fluency. Musical originality is defined as the ability 

to create a composition that contains elements of unique expression. In the case of originality, a 

one indicates that the composition had no uniqueness at all, and a seven indicated that the 

composition had marked uniqueness. 

 If you have any question, feel free to contact me. During the month of December 2003, it will only 

be possible to contact me via e-mail. After that, you can reach me at home also. Let me know about any 

problem or concern you might find during this process. Your comments and suggestions are highly valued 

and appreciated. I hope you find this project as interesting as I do. Thank you very much! 

 

Sincerely, 

 

 

Beatriz E. Aguilar 

Phone: (940) 300-8782 

E-mail: betina68@yahoo.com 
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MUSICAL CREATIVE PROBLEM SOLVING: DOCTORAL DISSERTATION PROJECT 
 

Dear judges: 

 

Thank you very much for participating in this study. The time and work that you are going to invest on it 

are of great importance and are highly appreciated. Today’s session is intended to unify our 

understanding about the terminology and procedures that need to be followed during the scoring process, 

and to solve any problems you might have found the first time you worked with this form. You will receive, 

along with this Instructions Form, an audiotape containing all the compositions that you will score, and 

enough Judges’ Scoring Forms. 

 The audiotape you are receiving contains 14 compositions. Before each composition, you will 

hear the subject number. You will notice that Subjects number 5 and 9 are missing. These two 

compositions were randomly chosen to be used on today’s training session. Before start scoring the 

composition, write down your name and the subject’s number on the space provided in the Judges’ 

Scoring Form. Then, listen to the composition once without making any marks on the Scoring Form. Use 

this first listening to become familiar with the composition. Then, you can listen to the compositions as 

many times as you need in order to score them.  

For the purposes of this study, the compositions are going to be evaluated in terms of their 

cohesiveness with two subtests, pattern use with four subtests, and creativity with two subtests. For the 

first two subtests, tonal and metric cohesiveness are defined as follows: 

Tonal Cohesiveness: The degree to which the pitches in a composition are constructed around a 

tonal center or tonal centers. (1 = very strong tonal cohesiveness, 7 = no tonal cohesiveness) 

Metric Cohesiveness: The degree to which the durations in a composition are constructed of 

regularly occurring accented and unaccented beats. (1 = very strong metric cohesiveness, 7 = no 

metric cohesiveness) 

 The next four subtests are related to melodic and rhythmic pattern use. For the purposes of this 

study, you will indicate the number of times the subjects made use of repeated melodic patterns, 

developed melodic patterns, repeated rhythmic patterns, and developed rhythmic patterns. You will 

indicate this by writing on the Judges’ Scoring Form one tally for each time you heard a recognizable 

melodic or rhythmic pattern being repeated or developed. At the end, the total number of tallies for each 

type of pattern will be summed in order to obtain the total number of occurrences of each type of pattern 

during the composition. Repeated melodic patterns, developed melodic patterns, repeated rhythmic 

patterns, and developed rhythmic patterns are defined as follows: 

Melodic Pattern: two to seven pitches that form a distinct pitch pattern that is perceived as a 

unified whole. 

Repeated Melodic Pattern: a melodic pattern that is identical to a previous occurring 

melodic pattern. 
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Developed Melodic pattern: a melodic pattern that is similar to, yet different from, a 

previously occurring melodic pattern. In most cases, the rhythm is held the same, the 

melody changes, and the melodic contour is similar.  

Rhythmic Pattern: two to seven durations that form a distinct duration pattern that is perceived as 

a unified whole. 

Judges’ Information Letter for Pilot Test (Continues) 

Repeated Rhythmic Pattern: a rhythmic pattern that is identical to a previous occurring 

rhythmic pattern.  

Developed Rhythmic Pattern: a rhythmic pattern that is similar to, yet different from, a 

previously occurring rhythmic pattern. In most cases, the melody is the same or similar 

and the rhythm changes. (p. 121) 

The last two subtests are a fluency and an originality test. Fluency is understood as the ability to 

generate a number of clearly defined musical ideas. In the case of musical fluency, a one indicates that 

the composition could not be reproduced, and a seven indicates that someone else could reproduce the 

composition without trouble. You can mark any number of this scale that better expresses your 

assessment of the composition’s level of fluency. Musical originality is defined as the ability to create a 

composition that contains elements of unique expression. In the case of originality, a one indicates that 

the composition had no uniqueness at all, and a seven indicated that the composition had marked 

uniqueness. 

 If you have any questions, we can solve them today. If you have any question once that you have 

started working on the scoring of the compositions, feel free to contact me. Make a note of any problem 

or concern you might find during this task. Your comments and suggestions are highly valued and 

appreciated. I hope you find this project as interesting as I do. Thank you very much! 

 

Sincerely, 

 

 

Beatriz E. Aguilar 

Phone: (940) 300-8782 

E-mail: betina68@yahoo.com 
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Figure 6. Transcription of Composition Example A for Judges Training Session 
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Figure 7. Transcription of Composition Example B for Judges Training Session  
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Table 18 

Overall Interjudge Reliability, Pilot Test 

Judges’ combinations  Overall Interjudge Reliability 

Judges A + B + C 0.79 

Judges A + C 0.84 

Judges A + B 0.78 

Judges B + C 0.70 

 

 

Table 19 

Interjudge Reliability for Pattern Use, Pilot Test 

Pattern Use 

Judges’ 

combinations  

Repeated 

Melodic 

Pattern 

Developed 

Melodic 

Pattern 

Repeated 

Rhythmic 

Pattern 

Developed 

Rhythmic 

Pattern 

 

Overall 

Judges A + B + C 0.86 0.64 0.71 0.86 0.77 

Judges A + C 0.93 0.78 0.64 0.79 0.79 

Judges A + B 0.78 0.64 0.85 0.78 0.76 

Judges B + C 0.85 0.57 0.64 1.00 0.76 

Note:  Scores ± from each other were considered agreements. 
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Table 20 

Interjudge Reliability for Cohesiveness, Pilot Test 

Cohesiveness 

Judges’ 

combinations  

Tonal 

Cohesiveness 

Metric 

Cohesiveness 

 

Overall 

Judges A + B + C 0.90 0.79 0.85 

Judges A + C 0.93 0.86 0.89 

Judges A + B 0.86 0.86 0.86 

Judges B + C 0.93 0.64 0.79 

Note:  Scores ± from each other were considered agreements. 

 

 
Table 21 

Interjudge Reliability for Creativity, Pilot Test 

Creativity 

Judges’ combinations  Fluency Originality Overall 

Judges A + B + C 0.93 0.88 0.90 

Judges A + C 0.93 0.86 0.89 

Judges A + B 0.92 0.85 0.89 

Judges B + C 0.93 0.64 0.79 

Note:  Scores ± from each other were considered agreements. 
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Table 22 

Interjudge Reliability for Pattern Use 

Judges A + B + C 

Pattern Use Subtests 

Pilot Test Pretest Posttest 

Repeated Melodic Pattern 0.86 0.72 0.79 

Developed Melodic Pattern 0.64 0.66 0.64 

Repeated Rhythmic Pattern 0.71 0.45 0.5 

Developed Rhythmic Pattern 0.86 0.81 0.79 

Overall Pattern Use 0.77 0.66 0.68 
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 Table 23 

Interjudge Reliability for Pattern Use by Each Pair of Judges 

Pattern Use 

Judges A + B                       Judges B + C              Judges A + C 
Subtests 

Pilot 

Test 
Pretest Posttest

Pilot 

Test 
Pretest Posttest

Pilot 

Test 
Pretest Posttest

Repeated 

Melodic 

Pattern 

0.78 0.76 0.76 0.85 0.7 0.81 0.93 0.7 0.85 

Developed 

Melodic 

Pattern 

0.64 0.7 0.6 0.57 0.73 0.6 0.78 0.7 0.71 

Repeated 

Rhythmic 

Pattern 

0.85 0.46 0.6 0.64 0.57 0.48 0.64 0.46 0.4 

Developed 

Rhythmic 

Pattern 

0.78 0.79 0.89 1.00 0.84 0.67 0.79 0.79 0.82 
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 Table 24 

Interjudge Reliability for  Cohesiveness 

Judges A + B + C 

Cohesiveness Subtests 

Pilot Test Pretest Posttest 

Tonal Cohesiveness 0.90 0.57 0.55 

Metric Cohesiveness 0.79 0.56 0.48 

Overall Cohesiveness 0.85 0.57 0.51 

 

 

Table 25 

Interjudge Reliability for Cohesiveness by Each Pair of Judges 

Cohesiveness 

Judges A + B                       Judges B + C              Judges A + C 
Subtests 

Pilot 

Test 
Pretest Posttest

Pilot 

Test 
Pretest Posttest

Pilot 

Test 
Pretest Posttest

Tonal 

Cohesiveness 
0.86 0.48 0.35 0.93 0.56 0.53 0.93 0.7 0.75 

Metric 

Cohesiveness 
0.86 0.48 0.31 0.64 0.5 0.4 0.86 0.71 0.75 
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Table 26 

Interjudge Reliability for Creativity 

Judges A + B + C 

Creativity Subtests 

Pilot Test Pretest Posttest 

Fluency 0.93 0.55 0.51 

Originality 0.88 0.46 0.48 

Overall 

Creativity 
0.90 0.5 0.5 

 

 

Table 27 

Interjudge Reliability for Creativity by Each Pair of Judges 

Creativity 

Judges A + B                       Judges B + C              Judges A + C Judges’ 

combinations Pilot 

Test 
Pretest Posttest

Pilot 

Test 
Pretest Posttest

Pilot 

Test 
Pretest Posttest

Fluency 0.93 0.6 0.45 0.93 0.45 0.34 0.93 0.6 0.76 

Originality 0.86 0.43 0.29 0.64 0.7 0.7 0.86 0.43 0.6 
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