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ABSTRACT 

The purpose of this study was to determine if preschool children, 

specifically three-and four-year olds, were able to demonstrate recognition of 

chord changes and identify implied tonic-dominant chord changes as a result 

of age-appropriate instruction focusing on harmony. 

Sixteen preschool children (7, three-year-olds; 9, four-year-olds) were 

given 10, 15- minute lessons that consisted of activities designed to enhance 

their awareness of harmony. Following instruction, students were given a 

test that measured their ability to recognize chord changes with regular and 

irregular harmonic rhythm. Furthermore, subjects were asked to 

demonstrate audiation of the implied harmony in three unaccompanied 

melodies by performing chord changes on an electronic keyboard. 

Results indicated that preschool children (94%) could recognize tonic-

dominant chord changes, especially when they occurred in a regular 

harmonic rhythm. A majority of students (69%) also showed mastery when 

chords were played in an irregular harmonic rhythm. Students were unable 

to demonstrate mastery in any of the audiation tasks. 

Following the 10-week treatment, eight of the original subjects 

continued for an additional 10 sessions. Instructional and testing procedures 

remained the same. The scores from the 10- and 20-week tests were 

compared using a repeated-measures ANOVA. Students showed significant 

improvement in their ability to recognize chord changes that were played in 

an irregular harmonic rhythm. A moderate correlation was found to exist 

between age and this same task. 
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Chapter I 

INTRODUCTION 

In an attempt to establish a comprehensive understandiiig of musical 

development in children, researchers have increasingly focused their efforts 

toward examining the musical accomplishments of children from birth to age 

five. Simons (1986) confirmed the rising trend in early childhood music 

research through his survey of articles published from 1960-1982. He credits 

the Ann Arbor Symposium of 1978-1979 as a catalyst for the increase in 

publications concentrating on preschool children. Since then, the 

establishment of the Special Research Interest Group for early childhood 

music by the Music Educators National Conference in 1978 and the Music in 

Early Childhood Conference held in 1984 have continued this trend. Most 

recently, standards for prekindergarten music skills were developed to 

coordinate with the National Standards for Arts Education (Consortium of 

National Arts Education Associations, 1994; Music Educators National 

Conference, 1994). While preschool arts standards were not mandated by 

federal law, the initiative to establish prekindergarten standards 

demonstrates that the music education profession recognizes the importance 

of music in early childhood. 

The underlying premise of all music development in children stems 

from the concept of enculturatton. This is the process by which children 

naturally acquire skills in music through exposure to the musical products of 

the culture (Campbell, 1998; Moorehead & Pond, 1978; Papousek, 1996; 

Sloboda & Davidson, 1996). The enculturative process involves the 
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development of all skills: cognitive, language, motor, and socialization. 

While the rate at which skills develop may vary among individuals, 

researchers have made some general conclusions about the acquisition of 

various musical concepts (Deliege & Sloboda, 1996; Hair, 1981; Hargreaves, 

1986; Radocy & Boyle, 1997; Shuter-Dyson & Gabriel, 1981; Zimmerman, 

1971). The sequential development of certain concepts, specifically melodic 

and rhythmic skills, has been thoroughly investigated and a detailed 

hierarchy of age-appropriate skills seems to be well established (Deliege & 

Sloboda, 1996; Hargreaves, 1986; Radocy & Boyle, 1997, Shuter-Dyson & 

Gabriel, 1981; Zimmerman, 1971). This process does not seem to exist in the 

area of harmonic skill development (Bridges, 1965; Costa-Giomi, 1994a; 1994b; 

Simons, 1986; Thackray, 1973). 

Background of the problem 

Harmonic ability of preschool children has been the focus of several 

studies examining preschool children. The majority of this research tends to 

discount the ability of preschool children to make harmonic discriminations. 

Moog (1976) strongly asserts that "children of preschool age cannot yet 

experience any sort of harmony at all" (p. 136). He claims that children are 

unable to perceive harmony until after the age of six, at the very earliest. 

While others do not express their findings as emphatically as Moog, the 

general consensus among researchers is the theory that harmonic skills are 

not sufficiently developed until age eight or nine. (Hargreaves, 1986; Imberty, 

1996; Radocy & Boyle, 1997; McDonald & Simons, 1989; Zimmerman, 1971). 

Most research attributes the late manifestation of harmonic skills to the need 
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for children to become fully enculturated in the tonal structures of Western 

music before they are able to perceive harmonic discriminations accurately. 

Results of the aforementioned research are reflected in many of the 

current textbooks on elementary music teaching . Hoffer & Hoffer (1987) 

present an extreme position on how elementary teachers should approach 

the concept harmony asserting that "students in the upper grades do not need 

to delve deeply in the subject of harmony" (p. 199). While other textbooks do 

not employ the intense stance of Hoffer & Hoffer, they do maintain that 

harmonic skills are not exhibited among preschool children (Campbell & 

Scott-Kassner, 1995; Nye & Nye, 1985). 

Logically, elementary music textbook series have developed teaching 

materials reflective of this research (Macmillan, 1995). A majority of the 

lessons and activities that focus on the concept of harmony refer to vocal 

harmony created through rounds, partner songs, descants or ostinati. Few 

acti\ ities, with the exception of lessons utilitizing autoharp skills, address 

chord changes. Furthermore, lessons focusing on harmony are not 

introduced until the tliird grade text. 

Several studies, however, have shown that some intervention has the 

capacity to enhance harmonic skills in children as young as five. A 

dissertation by Bridges (1965), studied harmonic discrimination in 378 

children in kindergarten through third grade. While the researcher found 

that harmonic discrimination increased with age, even kindergarten children 

exhibited some ability to make harmonic discriminations. 

Hair (1973) examined the effect of training on two facets of harmonic 
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discrimination with first grade students. The researcher concluded that first 

grade children can discriminate harmonic change of dominant and tonic 

chords. The second part of the study examined students' ability to associate a 

tone with a chord, but the results were inconclusive. The researcher 

suggested that further research is necessary to determine the sequential 

development of children's harmonic skills. 

Most recently, two studies investigated the ability of young children to 

identify chord changes (Costa-Giomi, 1994a; 1994b). The first experiment 

involved four- and five-year old subjects from Argentina and the United 

States (Costa-Giomi, 1994a). The results of the study indicated that preschool 

children have difficulty identifying chord changes; however students more 

accurately identified chord changes when the stimulus was presented 

without a melody. In all facets of this investigation, five-year olds performed 

significantly better than four-year-olds, an outcome supported by the 

developmental research. 

In a study with slightly older children (five- and six-year-olds), Costa-

Giomi (1994b) found the alteration of timbre and register assisted the students 

in identifying chords changes when presented with a melody. Again, age was 

a significant factor in the children's ability to correctly identify chord changes; 

older children performed the skill with greater accuracy. 

Need for the Study 

There appears to be some disagreement among research focusing on 

the harmonic development of preschool children. While the majority of 

literature examining musical skill development discounts the ability of 
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preschool children to demonstrate harmonic discrimination skills, studies by 

Bridges (1965), Hair (1973), and Costa-Giomi (1994a; 1994b) tend to indicate the 

contrary. This disagreement may be the result of differences in the definition 

of harmonic skills employed and the corresponding differences in research 

methodology. 

Bridges (1965) had subjects judge whether a harmonic accompaniment 

sounded "better" or the same. The tests of harmonic perception developed by 

Thackeray (1973) were concerned with students' ability to distinguish a single 

note from a chord as well as recognize changes in chords within a harmonic 

progression. Moog (1976) determined that preschool children were incapable 

of harmonic skills because they showed few signs of displeasure upon 

hearing dissonant music. Hair's study (1973) examined first grade 

participants' ability to identify chords as the same or different as well as their 

ability to leam to associate a tone with a chord. Finally, Costa-Giomi (1994a) 

went a step further by having students identify chord changes with and 

without a superimposed melody. This short review of studies reveals the 

multiple definitions for harmonic discrimination which have contributed to 

inconsistent results regarding the harmonic ability of preschool children. 

Costa-Giomi (1994b) recognizes this inconsistency and in her conclusions, 

suggests that rather than continually creating and imposing treatments upon 

children to gain information about their musical skills, it may be equally 

important to "find responses that are naturally meaningful to children" (p. 

14). This seems to imply that in order to gain insight into a child's basic 

understanding of harmony, future studies should take into account the 
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enculturative process. By considering preschool children's constant, cultural 

interaction with tonal music, future studies can be designed so that children 

overtly display their natural understanding of how harmonic structures 

function. 

Another factor contributing to the inconclusiveness of previous 

studies is the manner in which treatments were implemented. While 

preschool children are able to benefit from some formal instruction, research 

in general early childhood development, as well as early childhood musical 

development, indicates that self-directed play experiences are an important 

component of preschool learning (Andress, 1980; Campbell, 1998; Littleton, 

1989; McDonald & Simons, 1989; Music Educators National Coriference, 1994; 

Palmer, 1993; Walker, 1992). With the exception of the Pillsbury studies 

(Moorehead & Pond, 1978), which did not specifically focus on harmonic 

skills, most studies in this area (Bridges, 1965; Costa-Giomi, 1994a; 1994b; Hair, 

1981; Moog, 1976; Thackray, 1973) involved primarily teacher-directed 

activities rather than opporttmities for play-based experiences and learning. 

If instruction was designed to be more developmentally appropriate, it may 

be possible that more conclusive results would emerge. 

In addition to play-based activities, another component of 

developmentally appropriate instruction is the repetition that preschool 

children require in order to master skills (Moorehead & Pond, 1978; Palmer, 

1993). This repetihve component seems to be nnissing among the extant 

literature examining harmonic skills in young children (Bridges, 1965; Costa-

Giomi, 1994a; 1994b; Hair, 1981; Moog, 1976; & Thackray, 1973). The frequency 
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of interventions in existing studies range from as few as one (Moog, 1976) to 

four-15 minute sessions (Hair; 1973). These studies imply that numerous 

periods of intervention might assist researchers in gaining a more complete 

sense of harmonic skill development. 

It is evident that further investigation is warranted in order to 

determine the types of harmonic skills that can be exhibited by preschool 

children. Carefully structured investigations involving repetitive, play-based 

activities could contribute to a better understanding of the rudimentary 

functions involved in understanding the concept of harmony. Future 

research must go beyond examining the mere recognition of harmonic 

structures and require preschoolers to demonstrate their encultured 

understanding of how these harmonic structures function. 

Purpose 

The purpose of the present study is to examine the ability of preschool 

children to recognize chord changes and audiate implied harmony. Based 

upon results of studies by Bridges (1965), Hair (1973), and Costa-Giomi (1994a ; 

1994b), it is anticipated that most children will be able to master the task of 

recognizing chord changes. The ability of preschool children to audiate 

implied harmony has not been extensively investigated. This study may 

contribute to a greater understanding of the role of harmony in preschool 

children. 
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Research Questions 

Specifically, this study sought to address and answer the following 

questions: 

1. As a result of instruction, can the majority (50%) of three- and 

four-year old children achieve, at least, low-level mastery in 

recognizing tonic-dominant chord changes when the chord 

changes occur in a regular harmonic rhythm? 

2. As a result of instruction, can the majority (50%) of three- and 

four-year old children achieve, at least, low-level mastery in 

recognizing tonic-dominant chord changes when the chord 

changes occur in an irregular harmonic rhythm? 

3. As a result of instruction, can the majority (50%) of three- and 

four-year old children achieve, at least, low-level mastery in 

performing tonic-dominant chord changes found in an 

unaccompanied, familiar melody when chord changes occur in a 

regular harmonic rhythm? 

4. As a result of instruction, can the majority (50%) of three- and 

four-year old children achieve, at least, low-level mastery in 

performing tonic-dominant chord changes found in an 

unaccompanied, unfamiliar melody when chord changes occur 

in a regular harmonic rhythm? 

5. As a result of instruction, can the majority (50%) of three- and 

four-year old children achieve, at least, low-level mastery in 

performing tonic-dominant chord changes found in an 
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unaccompanied, unfamiliar melody when chord changes occur 

in an irregular harmonic rhythm? 

6. As a result of ten weeks of instruction, what is the degree of 

relationship between age and recognition of toruc-dominant 

chord changes? 

7. As a result of ten weeks of instruction, what is the degree of 

relationship between age and audiation of implied harmony? 

8. As a result of twenty weeks of instruction, can three- and four-

year old children further enhance their ability to recognize chord 

changes and audiate implied harmony? 

Definition of Terms 

The following definitions will provide clarity and promote a better 

understanding of selected terms used throughout the study: 

1. Three-year olds: Children aged 36-42 months. 

2. Four-year olds: Children aged 43-52 months. 

3. Harmonic audiation: The ability to hear and predict implied chord 

changes as the sound of a melody is physically present. 

4. Regular harmonic rhythm: Chord changes that occur in a 

systematic pattern, such as, every two, four or eight beats. Many 

times, regular harmonic rhythm coincides with the end of a 

musical phrase. 

5. Irregular harmonic rhythm: Chord changes that do not occur in a 

systematic pattern. Many times, irregular harmonic rhythm 

coincides with the end of a musical phrase. 
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6. Iconic device: A rectangular-shaped piece of cardboard with 

two similar, non-musical symbols (a red circle and a blue circle). 

The subjects indicate the chord changes by touching one of the two 

symbols drawn on the cardboard. 

7. Electronic keyboard: An MIDI keyboard programmed to play the 

tonic and dominant chords in the key of C Major. The subjects 

elicit the sound by depressing one of the two non-musical symbols 

(a red rectangle and a blue rectangle) affixed to the keyboard. 

8. Implied Harmony; the use of tonic and dominant chord 

prolongations to represent harmonic events as opposed to 

individual chord analyses. 

9. Mastery: the ability to accurately complete the tasks of chord 

recognition and harmonic audiation. This mastery is divided into 

four categories based upon correct responses. 

a) High-level mastery Correct responses 75% or higher 

b) Moderate-level mastery Correct responses 50%-74% 

c) Low-level mastery Correct responses 25%-49% 

d) No mastery Correct responses below 25% 

Assumptions 

This study functioned under the premise that preschool children 

are fully enculturation in the tonal system of Western music due to their 

interaction with media and technology. Some forms of media technology 

have music as a focus such as radio, music videos, compact discs, and stereos. 

Other forms use background music to enhance the presentation of 
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information (television, movies, computer programs). 

Presumably, a heightened level of enculturation should allow 

young children to have the capability to audiate basic harmonic changes. 

This is the second assumption guiding the present study. 

A belief in the aforementioned assumptions combined with a 

research design that utilizes developmentally appropriate practices for 

preschoolers should result in some new information to contribute to the 

understanding of the harmonic skill development. 

Limitations 

This study utilized preschool subjects who were participants in a 20-

week music experience lab. Due to the age of the subjects, it was predicted 

that their performance would vary from week to week. A consistent routine 

was established to help alleviate this problem. The weekly routine also 

allowed the treatment to occur in the middle of the session which 

accomodated for parents and subjects that were tardy. 

A further limitation existed in the study's dependence upon the 

parents to maintain consistent attendance. Only those students who attended 

80% of the classes were included in the final analysis. Those parents who met 

the attendance requirement may not be representative of the normal parent 

population and this factor needs to be considered in the analysis of results. 

Finally, the small number of subjects involved in this project may 

prohibit the findings from being generalized to other preschool music 

situations. 
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Overview of Remaining Chapters 

The second chapter will review the related literature. Chapter three 

discusses the methodology employed in the study. The fourth chapter will 

present the results of the study, and chapter five will discuss the study's 

findings and make recommendations for future research. 
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CHAPTER n 

REVIEW OF LITERATURE 

A review of literature was completed by utilizing electronic data 

bases from 1970 to the present. Specifically, Dissertation Abstracts 

International, ERIC, and Music Index were examined for research pertaining 

to the topic. The studies will be organized according to the following 

categories: l)harmonic perception; 2) melodic and harmonic skills of 

preschool children; 3)implied harmony; 4) audiation; and, 5) early childhood 

education. 

Harmonic Perception 

Harmonic perception refers to the ability to hear the vertical sonorities 

in music. Many studies have examined the harmonic perception abilities of 

adults (musicians and non-musicians) and children. Research has focused on 

the ability to hear harmonic changes, demonstrate an understanding of the 

role of tonality in relation to harmony, and the role of acculturation in 

harmonic perception. 

The expectancy theory developed by Leonard Meyer (Meyer, 1956) 

postulates that as people encounter music of their culture, they perceptually 

organize the musical information so that it can be better understood. As 

humans encounter more listening experiences with similar types of music, 

they begin to build expectations about the melodic or harmonic structure of 

that music. Therefore, the music may more easily understood, and the 

listener can begin to make predictions about the direction of the melody or 

the harmonic motion. Specifically with regard to harmonic perception. 
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Meyer states that harmonies have permeated our musical to such an extent 

that listeners experience music as harmonic whether harmonies are acutally 

present or implied. The expectation for certain harmonies are learned, "just 

as certain phoenemes are common to a language family" (p. 63). 

Anderson and Tunks (1992) found a significant relationship between 

musical expectancy and harmonic perception in a study of 21 college music 

majors. The subjects listened to excerpts of Bach chorales and were asked to 

rate the specific chords on a Likert-type scale (l=unexpected; 6=expected). A 

week later, subjects were asked to dictate the harmonic progression of each 

excerpt. The greatest number of errors occured on the chords which students 

had ranked as unexpected; the fewest errors occured on high expectancy 

chords. 

Central to the discussion of developing harmoruc perception is the 

concept of tonality, for it is the organization of pitches within a tonal 

structure, the strength of the tonal center that allows the listener to create 

mental schema, or more simply, to develop expectations of the music 

(Radocy & Boyle, 1997). The expectation that the music will return to the 

tonic pitch, allows the listener to perceptualize the melodies and harmonies 

that depart from then tonic. 

The importance of tonality in harmonic perception is supported in a 

study focusing on the ability to perceive the finality of a harmonic 

progression. Rosner and Narmour presented non-musicians (N=19) with 66 

two-chord progressions. The subjects were presented with two progressions 

and were asked to judge which progression sounded more "closed." Of all 



25 

the presented progressions, subjects judged the V-I progression as more 

closed, regardless of the inversions of the chords. Researchers concluded that 

the V-I progression is the most fundamentally important structure that 

allows a listener to perceptually organize the other chords and pitches that 

occur. 

In addition to expectancy theories, some researchers have explored 

other possibilities for the development of tonality. In a series of experiments, 

Hersham (1995) examined the importance of rhythmic factors in the ability to 

predict tonality. His study was based on the assumption that pitches crucial to 

determining tonality occur at rhythmically significant places in the music. 

The researcher constructed ten melodies with various rhythmic variations. 

Each experiment asked the subjects (N=21) to listen to the melodies. For two 

of the experiments, subjects were asked to sing an ending to the melody that 

would end on what they perceived as tonic. The other two experiments gave 

subjects a choice of two endings which subjects rated on a seven-point scale 

with regard to how well the ending fit the melody. Hersham found in all 

four experiments that alterations in the rhythm produced significant changes 

in the subjects' estimations of the tonic. He concluded that rhythmic factors 

may be even more important than pitch class in perceiving tonality. 

Wolpert (1990) compared musicians and non-musicians to ascertain 

what attributes (melody, harmonic accompaniment, or instrumentation) the 

listeners used to determine musical excerpts as alike or different. The 

researcher played an example melody and subjects were asked to choose one 

of two excerpts that was most like the example. No information was given as 
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to how the melodies might vary. Some of the excerpts were the same 

melody with a different instrumentation (timbre), some of the melodies were 

different, but played with the same instnimentation, and others included a 

harmonic accompaniment; however, it was in a different key. The musicians 

(N=13) performed the test with no errors. The non-musicians (N= scored 

much lower in all tasks. Of all the scores, the non-musicians scored the 

highest when matching instrumentation rather than the harmonic 

accompaniment or melody. The researchers concluded that non-musicians 

do not use the rules of Western harmony when listening to music. She 

suggests that educators must develop systematic methods that will teach an 

awareness of harmonic accompaniment and the importance of key 

relationships. 

To determine the perception of harmony among children, Thackray 

(1973) administered a series of three tests to children age 8-12 years. The 

subjects were required to identify the difference between single notes and 

chords, detect a change within the harmonization of a melody, and identify 

tv\'o identical chords within a short progression. The researcher concluded 

that harmonic awareness increased with age and more importantly, Thackray 

suggests that this awareness can be taught. He recommends that instruments 

such as piano and guitar are more conducive to teaching harmony because 

the student is playing complete chords rather than just the melody line. 

Melodic and Harmonic Skills of Young Children 

While the present study does not focus upon the development of 

melodic skills, most sources agree that melodic skills do develop prior to 
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skills in harmony (Hargreaves, 1986; McDonald & Simons, 1989; Moog, 1976; 

Moorehead & Pond, 1978; Radocy & Boyle, 1997, Sergeant & Roche, 1973; 

Shuter-Dyson & Gabriel, 1981; and Zimmerman, 1971). Therefore, it is 

appropriate to examine melodic skill development through age five to 

examine the melodic influences that could assist young children in 

perceiving harmony. 

Sergeant and Roche (1973) taught three melodies to children aged three 

through six. The children sang their songs and their performance were rated 

by two judges. The judges focused on pitch level, melodic shape, intervals 

and tonality. Results indicated that younger children (3-year olds) paid more 

attention to pitching the song at the level where it was originally taught 

while the older children (5-and 6-year olds) were more accurate with regard to 

the melodic shape, the accuracy of intervals, and tonality. The researchers 

concluded that the ages of three to six contain the most rapid development 

with regard to melodic shape and tonality. 

In an examination of musical development from birth to age five 

Sloboda (1985) suggests that by the age of three, children's melodies begin to 

have internal organization in addition to increasing in length. Furthermore, 

by this age, children can begin to repeat whole songs with precise intervals 

and a definite tonality. 

Moorehead & Pond (1978), described preschool children's melodies as 

free and flexible, both in rhythm and intervallic content. Additionally, these 

melodies would, many times, be accompanied by original words. The 

authors state that young children's songs do not necessarily occur in a 



28 

diatonic tonality, maintain a tonal center, or make reference to a harmony. 

Hargreaves (1986) discusses a longitudinal study of children's songs 

known as the Boston Project Zero Group. This study provided an outline of 

melodic development by examining the singing of children from 1-6 through 

6-6 years of age. The researcher's findings on melody were very similar to the 

conclusions drawn by Moorehead and Pond. 

The results of most research suggest that preschool children do not 

have the capacity to make any harmonic discriminations. Moog's (1973) 

study of preschool children concluded that children were unable to perceive 

harmony until after age six. In a comparison of the development of musical 

skills with Piagetian theory, Zimmerman (1971) suggests that children are 

unable to develop skills in harmony until age eight or nine. Other sources 

suggest that the ability for harmony comes even later (Hargreaves, 1986). 

As the aforementioned studies show, the majority of researchers 

conclude that harmonic ability is one of the last musical skills to be 

developed in young children. While most of the literature discounts the 

ability of preschool children to possess any harmonic skills, there are a few 

studies that support the ability of young children to make harmonic 

discriminations. 

A dissertation by Bridges (1965) examined harmonic discrimination 

ability by having subjects (kindergarten through third grade) judge the 

consonance or dissonance of a harmonic accompaniment with a familiar 

melody. Subjects learned a melody taught by either the classroom teacher or 

a music specialist. After the children demonstrated mastery of the melody. 
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the researcher administered four tests over a three month time period. In 

each testing period, the melody was presented with three different pairs of 

accompaniments: appropriate (correct harmony); slightly altered; and 

radically altered. The subjects were requested to select which accompaniment 

sounded "better" or indicate that both accompaniments sounded "all right." 

The results of the study indicated that kindergartners were able to select the 

appropriate accompaniment and that the children's ability to make harmonic 

discriminations increased with age. 

Hair (1973) conducted a two-part study that examined two facets of 

harmonic discrimination. The first portion of the experiment sought to 

determine if the children could discriminate between two chords. Hair 

created twelve combinations of paired chords using the root position and one 

inversion of two chords in the key of C major (tonic: root position and first 

inversion; dominant seventh: root position and second inversion). Two 

chords were played and subjects were asked to verbally determine if the 

chords were the same or different. The pretest score indicated that 83% of 

first graders could discriminate between these chords. Post test scores were 

similar (82%). The results of this first experiment indicated that first grade 

children can make harmonic discriminations between tonic and dominant 

chords. 

The second portion of Hair's study utilized four, 15-minute training 

sessions to determine if children could associate a tone as being consonant 

with a chord played on an electronic organ. During training sessions, the 

control group listened to the tape recorder play a tone for three seconds and 
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then a chord was added to the tone. Students were asked to decide if the the 

sounds "belonged together." One group listened to the tone, but were 

responsible for depressing a bar on an electronic organ that played a chord. 

After playing the chord, students in the experimental group were asked to 

decide if the tone and chord "belonged together." Statishcal analysis of scores 

from the second part of the study yielded inconclusive results. 

The most recent studies supporting the harmonic ability of preschool 

children were conducted by Costa-Giomi (1994a, 1994b). Both experiments 

examined the subjects' ability to recognize chord changes. In her first 

experiment, she examined the harmonic discrinunation abilities of four-and 

five-year olds (N=167) from Argentina and the United States. 

The researcher prepared cassette tapes containing two folk songs (one 

major; one minor) that were played on the piano. Two versions of each song 

were recorded: one that included the accompaniment only and a version that 

played the melody with the accompaniment. A total of four tapes were 

prepared. As a pretest measure, a random sample of children were instructed 

to listen to the tape and say the word "change" whenever they heard the 

music change. Following the pretest, three-fifteen minute lessons were given 

by the teacher that called attention to chord changes. Children were asked to 

watch the teacher as she played the chords on the piano, with and without a 

melody. The children were instructed to say, "change" when the teacher 

changed hand positions. Following the treatment period of teacher-directed 

activity, the children were individually tested using the same procedures 

employed in the pretest. Students' responses were tape recorded and scored 



31 

for correctly identified chord changes. The highest possible score was eight 

points for each song. Five-year-olds (mean composite scores = 3.25 and 4.05) 

scored significantly higher than four-years olds (mean composite scores = 1.18 

and 1.53) in all tasks. Both age groups received higher scores on examples 

where the chord changes were presented without the melody. 

While the results of the aforementioned study are supportive of the 

existence of preschool harmonic skills, Costa-Giomi acknowledged that the 

children exhibited particular problems with giving the verbal "change" 

command. She speculated that the testing procedures may have been to 

difficult for the subjects, especially for four-year olds. 

In a later study, Costa-Giomi (1994b) attempted to determine the effect 

of register and timbre on the students' ability to recgonize chord changes. 

While the study employed procedures similar to the aforementioned study, 

the subjects were slightly older children (five-and six-year olds). In response 

to the findings from her first study, Costa-Giomi allowed the children to 

respond to chord changes verbally or non-verbally. Results were similar to 

the previous study, but the alteration of timbre and register seemed to assist 

the subjects' identification of chord changes in an accompaniment that was 

played with a melody. As previously found (Costa-Giomi, 1994b; Hair, 1973) 

age was a significant factor in children's ability to correctly recognize the 

chord changes with older children performing with greater accuracy. 

Implied Harmony 

Research on implied harmony is very sparse. Rothstein's (1991) 

theoretical essay exainines the use of implied tones in several compositions. 
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In his discussion, Rothstein defines implied tones as those whic±i are present 

and absent simultaneously, meaning that while the sound may be in one's 

mind, but, it is not present in reality. He discusses the role of implied tones 

within tonal music. While most of the essay focuses of theoretical issues 

beyond the scope of this study, the researcher discusses that implied tones 

have been an important part of tonal music since the fifteenth century. 

Therefore, the ability to perceive implied harmony has been part of the 

culture of Western music for almost four-hundred years. 

Piatt and Racine (1994) attempted to determine factors that adult 

musicians and non-musidans (N=24) used to identify an implied chord 

change in a three-part study. The researchers suggested that the metric 

structure of the melody, an increased duration of notes prior to a chord 

change, phrasing and lyrics were all possible indicators of the implied 

harmony to a listener; however, they speculated that the pitch classes of the 

melody, especially those that were members of the tonic, subdominant, and 

dominant triads, provided the greatest clues to identifying that a harmonic 

change was warranted. Therefore, the researchers chose to isolate the 

variable of melody for examination within the study. 

The researchers prepared a total of 162 nine-note melodies that 

consisted of pitches found in the tonic, subdominant, and dominant triads in 

the key of C major. The first eight notes contained the triadic pitches of one 

chord and the ninth note was from the triad of one of the other chords. Each 

of these melodies were presented to the subjects three times for a total of 486 

trials that were presented to the subjects over a two-day period. The subjects 
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to listened to the melody and decided if a chord change was implied. They 

recorded their responses on a five-point scale indicating their judgment as to 

whether a chord change was needed. 

Results indicated that both musicians and non-musicians determined 

the need for harmonic change based upon the last note of the nine-note 

melody in relation to the preceding triad and the size of the interval between 

the penultimate and final notes. Non-musicians focused more frequently 

upon the latter. While the researchers found the aforementioned 

consistencies used in determining chord changes, they concluded that future 

investigation should include some of the other possible indicators of implied 

harmony to verify the results from this study. 

Audiation 

For the present study, the term audiation refers to the ability to hear 

and predict implied chord changes as the sound of a melody is physically 

present or more simply put, to be able to aurally perceive when a chord 

change is warranted. The definition for this term was derived from the 

research and theory of music learning developed by Edwin Gordon (Gordon, 

1993). For Gordon, the process of audiation (being able to hear and 

understand music without the sound being present) focuses upon tonal 

(melodic) and rhythmic patterns. Gordon's (1997) recent book applies his 

music learning theory to very young children. He claims that audiation is 

the medium by which children leam to achieve in music. Furthermore, 

Gordon suggests that audiation leads to the ability to identify patterns in the 

music which can assist the listener in identifying form, timbre, and harmony. 
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Early Childhood Education 

The musical development of children does not occur separate from 

other development (Andress, 1986; Campbell, 1998; Moorehead & Pond, 

1978). Therefore, when designing the learning environment, activities, and 

assessment, it is imperative that the researcher have a comprehensive 

understanding of all aspects of child development including, cognitive, 

language, motor, and socialization skills. Only by considering all these 

factors can a developmentally appropriate program be created. 

Play in the Learning Environment 

Many of the sources in early childhood education emphasize the 

importance of play in the preschool learning environment. (Pepler, 1982; 

Spodek, Saracho, & Davis, 1987). Pepler (1982) outlines three ways that play 

contributes to a child's development. She suggests that play allows children 

to experiment, investigate, and transition from concrete to abstract thcroght. 

Some research also indicates that play can contribute social, cognitive, and 

physical abilities. Littleton (1989) applied the concept of early childhood play 

in the context of music. Her research states that current practices fail provide 

ample opportunities for children to engage in developmentally appropriate 

musical play. She suggests that a balance of teacher directed and child 

initiated music experiences are the best combination for preschool music 

programs, especially with three- and four-year olds. 

Other music research looking at preschool children has incorporated 

play. The Pillsbury Studies directed by Moorehead & Pond (1978) created an 
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environment that allowed for a large amount of child-guided play with very 

little teacher intervention. While they found little evidence of harmonic 

behavior among preschool children, it is one of the earliest examples of 

music research that incorporated developmentally-appropriate practices. 

Andress (1986) also suggested the importance of applying play theory to 

the music setting. She recommended that music educators of young children 

incorporate the existing theories of child development into the music 

activities. 

Assessment in Early Childhood Programs 

One of the greatest challenges in research with preschool children 

occurs in the area of assessment. While assessment is necessary to evaluate 

curriculum, sources in both general and music early childhood education 

outline the difficulties involved with making accurate evaluations of 

preschool behaviors (Andress, 1986; Flowers, 1993; Moorehead and Pond, 

1978; Scott-Kassner, 1993; Walker, 1992). Both Andress (1986) and Moorehead 

and Pond (1978) discuss how adults' preconceptions of what constitutes 

musical behavior can influence the types of behaviors that are evaluated. 

Because it is difficult to evaluate preschool children with tradition 

pencil-paper tests, many researchers have examined different types of 

evaluative techniques, such as verbal testing in an attempt to assess preschool 

learning. Verbal evaluations are not always effective. Many studies found in 

the research on listening examine the terminology that students use to 

describe music. 
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VanZee (1976) exanuned the verbal descriptions of music in 

kindergarten students. The researcher found that no consistent terminology 

was used in the children's descriptions. Furthermore, students who 

employed music terminology did not always use the vocabulary accurately. 

She concluded that musical terminology must be learned; however, the 

ability of children to leam terminology does not necessarily coincide with 

their ability to accurately apply the terms to musical examples. Hair (1981) 

presented children and adults with ten variations of a common children's 

song. The subjects were asked to verbally describe the difference of each 

presentation of the melody. The researcher found that both children and 

adults used consistent and traditional terminology when describing music; 

however, like VanZee (1976), Hair found that children would sometimes 

employ a musical term without regard for its meaning. Furthermore, 

children found the most difficulty in describing the musical example that 

played the melody with a harmonic accompaniment. Therefore, based upon 

the results of music education studies with preschool children, it may be 

concluded that verbal testing procedures may not yield the most accurate 

results. 

Summary 

The concept of harmony has been the focus of much research. Studies 

have examined listeners' abilities to identify harmonic texture, chord 

changes, and perceive finality in a harmonic progression. Furthermore, 

many studies have discussed the importance of enculturation in harmonic 

skills. Of all the existing research, studies investigating the concept of 
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implied harmony are very scarce. 

Research in harmony with children has provided mixed results. 

Several sources suggest that harmonic skills do not emerge until age eight or 

nine. Current practices, meaning elementary textbooks and teacher education 

music methods books, support these ideas. There have been a few studies 

that have shown that preschool children can differentiate between a note and 

a chord, hear chord changes, and distinguish between consonance and 

dissonance. Most researchers agree that additional research focusing on 

harmony, with children of all ages, is definitely needed. 

Finally, when working with preschool children, especially with 

regard to an abstract concept like harmony, an appropriate learning 

environment and assessment tool are imperative to any study. 
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CHAPTER in 

MEraODOLOGY 

Restatement of the Purpose 

The purpose of the present study was to examine the ability of 

preschool children to recognize tonic-dominant chord changes. 

Furthermore, this study investigated the ability of these children to 

demonstrate their audiation of implied harmony by performing chord 

changes on an electronic keyboard. 

This study sought to answer and address the following questions: 

1. As a result of instruction, can the majority (50%) of three- and 

four-year old children achieve, at least, low-level mastery in 

recognizing tonic-dominant chord changes when the chord 

changes occur in a regular harmonic rhythm? 

2. As a result of instruction, can the majority (50%) of three- and 

four-year old children achieve, at least, low-level mastery in 

recognizing tonic-dominant chord changes when the chord 

changes occur in an irregular harmonic rhythm? 

3. As a result of instruction, can the majority (50%) of three- and 

four-year old children achieve, at least, low-level mastery in 

performing tonic-dominant chord changes found in an 

unaccompanied, familiar melody when chord changes occur in a 

regular harmonic rhythm? 

4. As a result of instruction, can the majority (50%) of three- and 

four-year old children achieve, at least, low-level mastery in 
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performing tonic-dominant chord changes found in an 

unaccompanied, unfamiliar melody when chord changes occur 

in a regular harmonic rhythm? 

5. As a result of instruction, can the majority (50%) of three- and 

four-year old children achieve, at least, low-level mastery in 

performing tonic-dominant chord changes found in an 

unaccompanied, unfamiliar melody when chord changes occur 

in an irregular harmonic rhythm? 

6. As a result of ten weeks of instruction, what is the degree of 

relationship between age and recognition of tonic-dominant 

chord changes? 

7. As a result of ten weeks of instruction, what is the degree of 

relationship between age and audiation of implied harmony? 

8. As a result of twenty weeks of instruction, can three- and four-

year old children further enhance their ability to recognize chord 

changes and audiate implied harmony? 

Subjects 

The subjects of this study were three-year old and four-year old 

children enrolled in a preschool music class at The University of Arizona. Of 

the total sample (N=21), 8 were male, 13 were female; 10 were three-year-olds 

and 11 were four-year-olds. 

Five students from the original sample (N=21) were eliminated from 

the final data analysis. Details of the experimental mortality will be discussed 

more fully in Chapter 4. Therefore, the final sample consisted of sixteen 
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students; five were male, eleven were female; seven were three-year olds and 

nine were four-year olds. 

Additionally, eight of the final sixteen subjects participated in an 

additional ten-week treatment. Of these eight students, three were three-year 

olds and five students were four-year olds. 

Dependent Variables 

This study used two dependent variables. The first dependent variable 

was the recognition of chord changes. Recognition was measured by having 

the subjects signify the tonic-dominant chord changes on a device marked 

with two, non-musical, iconic symbols. Two different scores were given for 

this variable. One score examined students' recognition of chord changes 

where the changes occurred in regular harmonic rhythm. The second score 

examined students' recognition of chord changes where the changes occurred 

in an irregular harmonic rhythm. 

The second dependent variable was a measurement of children's 

ability to perform tonic-dominant chord changes on an electronic keyboard. 

This second variable attempted to measure harmonic audiation: the ability to 

hear and predict implied chord changes as the sound of a melody is physically 

present. Three scores were taken for this variable: 1) a measure of the 

preschool students' ability to perform tonic-dominant chord changes with an 

unaccompanied, familiar melody containing chord changes that occurred in a 

regular harmonic rhythm, 2) a measure of the preschool students' ability to 

perform tonic-dominant chord changes with an unaccompanied, unfamiliar 

melody containing chord changes that occurred in a regular harmonic 
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rhythm, and 3) a measure of the preschool students' ability to perform tonic-

dominant chord changes with an unaccompanied, unfamiliar melody 

containing chord changes that occurred in an irregular harmonic rhythm. 

Song Material used for Testing 

To find songs that were appropriate to use for testing, the researcher 

reviewed teachers' manuals from the two, current elementary textbook series 

for songs that utilized only tonic and dominant accompaniments. Three 

musical examples were required: Two of the songs needed to contain similar 

harmonic structure whereby the chord changes occurred in a regular rhythm; 

One of the songs needed to have chord changes that did not occur in a regular 

rhythm. Once the researcher had selected songs that met the criteria, they 

were submitted to a panel of judges consisting of elementary music specialists 

to verify their implied harmony. The following songs were chosen to be used 

in administering the test: 1) Sandy Land, 2) Paw-Paw Patch, and 3) Polly 

VVoIly Doodle (Macmillan, 1995). 

In order to maintain a consistent testing environment, an audiotape 

was created by the researcher. It contained five components: 1) a passage 

containing four chord changes with changes occurring at regular phrase-

length intervals; 2) a passage containing four chord changes with changes 

occurring at irregular phrase-length intervals; 3) the melody of the song 

"Sandy Land" (a song requiring four chord changes); 4) the melody of the 

song "Paw Paw Patch" (a song requiring four chord changes); and 5) the 

melody of the song "Polly Wolly Doodle" (a song requiring three chord 
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changes). The chord passages were played on an electronic keyboard. The 

voicing of these chords are notated in Figure 1. The melodies of the three 

songs were performed by an unaccompanied, female voice. 

Figure 1. Notation of chords used for testing. 

Independent Variable 

The independent variable was instruction that was intended to 

develop recognition of chord changes and harmonic audiation. This 

instruction consisted of ten, 15-minute sessions of developmentally 

appropriate, play-based activities designed to focus the preschoolers' attention 

on the harmonic changes. Music utilized in these activities contained only 

tonic and dominant chords and was accompanied by a research assistant on 

piano or guitar. 

A second, 10-week instructional session was held during the Spring 

I V 
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semester, 1999. A portion of the original subject group volunteered to 

participate in the additional instruction. 

Design of the Study 

This study employed a design that consisted of a two, 10-week 

treatments followed by a test at weeks 10 and 20. While this design lacks the 

use of a control group or a pretest, it seems most appropriate due to the 

following reasons. 

Research examining the effect of instruction on ability of preschool 

children to audiate implied harmony has not been previously attempted by 

other researchers. This is probably due to the fact that most of the extant 

literature supports the position that preschool children do not acquire any 

harmonic skills until age eight or nine. Because no effect is expected, any 

positive effect will adequately substantiate the position that preschool 

children do indeed have the ability to perceive harmony and a control group 

is not necessary. 

The subjects will have no inherent understanding of the pretest 

without being exposed to some instruction. In a previous study focusing on 

the recognition of chord changes, Costa-Giomi (1994a) found that her 

preschool subjects received low scores on the pretest because the children 

made no response to pretest items. Based on the results of her research, it 

seemed unnecessary to utilize a pretest measure. 

The design does provide some problems with internal validity, 

specifically history. Furthermore, the age of the subjects made the study 

susceptible to maturation, particularly inconsistent behavior from week to 
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week. Finally, because the subjects are relying upon their parents in order to 

participate, the possibility of experimental mortality also exists. 

Procedures 

Weekly Instructional Sessions 

The subjects of this study were enrolled in a preschool music program 

that met for 45 minutes weekly. It was a parent participation program, so 

adults were also involved with the activities. The session was divided into 

three, 15 minute sections (A, B, & C). Section A consisted of activities that 

focused the students attention and got them acclimated to the music 

classroom. 

The treatment was implemented during Section B. This was done to 

alleviate problems with subjects that were tardy or had to leave the class 

early. Furthermore, the children's attention span tended to decrease after 

one-half hour. During Section B, the students participated in activities that 

consisted of play-based, teacher-guided activities that focused the students' 

attention on harmonic characteristics. This included singing the familiar 

song (Sandy Land) while practicing the chord changes with the iconic device. 

Due to logistical constraints, the electronic keyboard was not used during the 

weekly sessions. Appendix A contains a list of other activities implemented 

during the treatment period. 

The final 15 minutes of class (Section C) was similar to Section A. The 

instruction during this time was devoted to non-harmonic, skill based, 

teacher-guided activities. 
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Testing Procedures 

Following weeks 10 and 20, subjects were tested individually by the 

researcher. Each testing session was videotaped for later analysis by a panel of 

judges. The audiotape containing the chord change passages and 

unaccompanied melodies was played for each subject. For the chord change 

passages, the subject was instructed to use the iconic device and move their 

hand from symbol to symbol each time a chord change was heard. Testing 

procedures for the melodies were similar, but rather than just touchirig an 

iconic symbol, subjects were instructed to depress the keys on colored-coded 

areas of an electronic keyboard. Because all examples began on the toiuc 

chord, the subject was told where (the iconic symbol/keyboard area) to begin. 

Instructions given to students during testing are found in Appendix B. 

Procedures for Judging Subjects' Videotapes 

A panel of elementary music specialists was chosen to verify the 

accuracy of the subjects' performance on the chord change/harmonic 

audiation measure. The judges were asked to count the number of correct 

chord changes for each test. The highest possible score was riineteen. An 

answer was considered correct if the child moved his hand to the other 

symbol within two or less beats after the actual chord change. To evaluate 

the judges' understanding of the testing procedures, several trial evaluations 

were made using the videotapes of ineligible subjects. 

As further verification of the judges' quantitative measure of subjects' 

responses, the judges were asked to rate the degree of perceived certainty with 
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which the subjects executed the chord changes. Judges gave a rating for each 

chord change passage and melody on a five-point, Likert-type scale. 

An example of the judges' observation form is provided in Appendix 

C. 

Null Hypotheses 

Hypotheses for this study, stated in null form, were: 

1. There will be no evidence that the majority (50%) of three- and 

four-year olds can achieve, at least, low-level mastery in 

recognizing the tonic-dominant chord changes found in an 

example containing chord changes that occur in a regular 

harmonic rhythm. 

2. There will be no evidence that the majority (50%) of three- and 

four-year olds can achieve, at least, low-level mastery in 

recognizing the tonic-dominant chord changes found in an 

example containing chord changes that occur in an irregular 

harmonic rhythm. 

3. There will be no evidence that the majority (50%) of three- and 

four-year olds can achieve, at least, low-level mastery in 

performing tonic-dominant chord changes found in an 

unaccompanied, familiar melody when chord changes occur in a 

regular harmonic rhythm. 

4. There will be no evidence that the majority (50%) of three- and 

four-year olds can achieve, at least, low-level mastery in 

performing tonic-dominant chord changes found in an 
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unaccompanied, unfamiliar melody when chord changes occur 

in a regular harmonic rhythm. 

5. There will be no evidence that the majority (50%) of three- and 

four-year olds can achieve, at least, low-level mastery in 

performing tonic-dominant chord changes found in an 

unaccompanied, unfamiliar melody when chord changes occur 

in an irregular harmonic rhythm. 

6. There will be no relationship between age and recognition of 

tonic- dominant chord changes. 

7. There will be no relationship between age and audiation of 

implied harmony. 

8. There will be no difference between the scores, on any portion of 

the test, for students who completed twenty weeks of 

instruction. 

Time Table 

The study was conducted during the 1998-1999 academic year. 

Preliminary writing occurred during the fall of 1998. Following the approval 

from the Human Subjects Review Committee of the University of Arizona, 

data were collected during two, ten-week sessions; one during the Fall 

semester; one during the Spring semester. Data were analyzed and 

conclusions, along with educational implications were reported at the end of 

the Spring semester, 1999. 
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Chapter IV 

RESULTS AND DATA ANALYSIS 

The purpose of this study was to examine the ability of preschool 

children to recognize tonic-dominant chord changes. Furthermore, this 

study investigated the ability of these children to perform tonic-dominant 

chord changes using an electronic keyboard. 

Subjects for this study were 21, three- and four- year old children who 

participated in a 20-week preschool music program. Of this total sample, 

eight subjects were male, 13 were female, 10 were three-year olds, and 11 were 

four-year olds. Although care had been taken to establish an even 

distribution between gender and age, five subjects were eliminated from the 

final data analysis for the following reasons: 1) one, three-year old, male 

subject was foimd to have a developmental disability, 2) two subjects (a four-

year old female and three-year old male) moved out of the area, 3) one female 

subject, a four-year old, refused to participate during the testing, and 4) one 

child, a three-year old, female subject, had attended less than 80 percent of the 

classes. The final sample consisted of 16 students; five were male, 11 were 

female; seven were three-year olds and nine were four-year olds. 

Following 10 weeks of instruction, the subjects were tested to 

determine their ability to recognize chord changes and audiate implied 

harmony. This test was comprised of five separate tasks. The subjects' scores 

for each portion of the test were evaluated to determine the subjects' level of 

mastery. 

While all of the children remained in the study for 10 additional 
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weeks, only eight of the original subjects (three, three-year olds; five, four-

year olds) had attended 80% of the sessions. After week 20, the eight, eligible 

subjects were tested a second time using identical procedures. Scores from 

the first and second tests were compared using statistical tests. 

The first null hypothesis stated that there would be no evidence that, 

the majority (51%) of three- and four-year olds could achieve, at least, low-

level mastery in recognizing the tonic-dominant chord changes found in an 

example containing chord changes that occur in a regular harmonic rhythm 

after 10 weeks of instruction. Figure 2 illustrates the percentage of subjects at 

each mastery level for the first portion of the test. The majority of three-year 

olds and four-year olds obtained high-level mastery. Therefore, the null 

hypothesis is rejected. 

High-Level 

Moderate-Level 

Low-Level 

No Mastery 
1 4j (n=l) 

Til (n=5) 
(n=5) 

(n=10) 

I Combined 
I 4 VT olds 

Q 3 yr olds 

El(n=l) 

0  1 0  2 0  3 0  4 0  5 0  6 0  7 0  8 0  9 0  1 0 0  
Percentage of Subjects 

Figure 2. Percentage of achievement in each mastery level: Part 2-Chord 

change recognition, regular harmonic rhythm. 
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The second null hypothesis stated there would be no evidence that the 

majority (51%) of three- and four-year olds could achieve, at least, low-level 

mastery in recognizing the tonic-dominant chord changes found in an 

example containing chord changes that occur in an irregular harmonic 

rhythm after 10 weeks of instruction. Again, a majority of subjects (69%) 

showed mastery of the task (See Figure 3); therefore, the second null 

hypothesis rejected. 

0 10 20 30 40 50 60 70 80 90 100 
Percentage of Subjects 

Figure 3. Percentage of achievement in each mastery level: Part 2~Chord 

change recognition, irregular harmonic rhythm. 
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No Mastery 

(n=5) 
I Combined 
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n 3 yr olds 

The third null hypothesis failed to be rejected. It stated that after 10 

weeks of instruction, there would be no evidence that the majority (51%) of 

three- and four-year olds could achieve, at least, low-level mastery in 
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performing tonic-dominant chord changes found in an unaccompanied, 

familiar melody when chord changes occur in a regular harmonic rhythm. 

Figure 4 illustrates the results which show that only half of the subjects were 

able to audiate the implied harmony of a familiar melody. 

0 10 20 30 40 50 60 70 80 90 100 
Percentage of Subjects 

Figure 4. Percentage of achievement in each mastery level: Part 3~Familiar 

song, regular harmonic rhythm. 

The fourth null hypothesis stated there would be no evidence that the 

majority (51%) of three- and four-year olds could achieve, at least, low-level 

mastery in performing tonic-dominant chord changes found in an 

unaccompanied, unfamiliar melody when chord changes occur in a regular 

harmonic rhythm after 10 weeks of instruction. Figure 5 illustrates the 

percentage of achievement for the fourth portion of the test. 

High-Level 

Moderate-Level (n=l) 

ir^=i) 

Low-Level (n=l) 

B^=i) 

No Mastery 

l~1 3 yr olds 

B Combinec 

H 4 VT olds 
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A majority (57%) of three-year-old subjects scored at a high-level 

of mastery; however, the majority of (56%) of four-year-old subjects were 

unable to complete the task. Because only half of the students could 

demonstrate mastery on this task, the null hypothesis failed to be rejected. 

High-Level 

Moderate-Level 

^(n=4) 

56l(n=5) 
(n=8) 

BB 4 yr olds 

i 13 yr olds 

Low-Level B^(n=l) 

l(n=l) 

No Mastery 

0 10 20 30 40 50 60 70 80 90 100 
Percentage of Subjects 

Figure 5. Percentage of achievement in each mastery level: Part 4— 

Unfamiliar song, regular harmonic rhythm. 

The results for the final portion of the test are shown in Figure 6. This 

null hypothesis stated that after 10 weeks of instruction, there would be no 

evidence that the majority (51%) of three- and four-year olds could achieve, at 

least, low-level mastery in performing tonic-dominant chord changes found 

in an unaccompanied, unfamiliar melody when chord changes occured in an 

irregular harmonic rhythm. The majority of subjects in both groups showed 

no mastery of this task. Therefore, the null hypothesis failed to be rejected. 
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I4J (n=l) 
0 
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14J (n=l) 
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Figure 6. Percentage of Achievement in Each Mastery Level: Part 5~ 

Unfamiliar Song, Irregular Phrases 

The sixth null hypothesis stated there would be no relationship at a 

moderate or higher level between age and recognition of tonic-dominant 

chord changes. This hypothesis was tested on two levels. The first level 

sought to determine if a correlation existed between age and the ability to 

recognize chord changes that occurred in a regular harmonic rhythm. No 

correlation was found to exist; therefore, at this level, the hypothesis failed to 

be rejected. 

The second test of the sixth hypothesis attempted to determine if a 
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correlation existed between age and the ability to recognize chord changes that 

occurred in an irregular harmonic rhythm. A moderate correlation (r = .50) 

was found to exist between age and the ability to recognize chord changes that 

occurred in an irregular harmonic rhythm. Therefore, with regard to 

performing chord changes with irregular harmonic rhythm, the sixth 

hypothesis was rejected. 

The seventh null hypothesis stated that there would be no relationship 

at a moderate or higher level between age and audiation of implied harmony. 

No correlation was found to exist between age and any of the three 

components that measured audiation, so the seventh hypothesis failed to be 

rejected. 

Finally, the eighth null hypothesis stated that there would be no 

difference between the first and second test scores, on any of the subtests, for 

students who completed 20 weeks of instruction. A repeated-measures 

ANOVA was completed for each subtest. Table 1 condenses the results of the 

five separate analyses. A significant difference was found in the subjects' 

ability to identify chord changes that occurred in an irregular harmonic 

rhythm. With the exception of the second subtest, no other significant 

differences were found. Because increased instruchon did have a significant 

impact on one subtest, the null hypothesis was rejected. 
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Table 1 

Repeated-Measures ANOVA (^Midtest-Posttest): Subtests 1-5 for Chord 
Change Recognition and Audiation of Implied Harmony 

Source Mean Mean F p 
Square Square 
Effect Error 

Main Effect: Subtest 1 1.07 .489 2.18 .190 
Main Effect: Subtest 2 5.55 .656 8.47 .026* 
Main Effect: Subtest 3 1.00 2.58 .388 .556 
Main Effect: Subtest 4 .417 .764 .545 .488 
Main Effect: Subtest 5 .301 .156 1.94 .213 

'^p.<.05 

Table 2 

Table of Means CMidtest-Posttest'): Subtest 2 for Chord Change Recognition in 
an Irregular Rhythm 

Mean 
Subtest 2 2.87 

Perceived Certainty Rating 

As part of the data collection, judges were asked to rate of their 

perception how confidently the subject performed the tasks for each subtest. 

This rating , which was given on a five-point Likert-type scale, was intended 

to quantify the perceived certainty with which subjects performed the chord 

changes. Table 2 illustrates the correlation between the test scores and 

perceived certainty rating for each subtest. 
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Table 3 

Correlation between subtest score and perceived certainty rating 

Subtest 1 .96 
Subtest 2 .99 
Subtest 3 1.00 
Subtest 4 .98 
Subtest 5 .97 
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Chapter V 

DISCUSSION OF RESULTS AND CONCLUSIONS 

The purpose of this study was to determine if preschool children, 

specifically three-and fovir-year olds, were able to demonstrate a recognition 

of chord changes and identify implied tonic-dominant chord changes as a 

result of age-appropriate instruction focusing on harmony. 

Sixteen preschool children (seven, three-year-olds and nine four-year-

olds) received 10,15-minute sessions of instruction that were intended to 

focus their attention on chord changes. Instruction included singing, 

instrument playing, and movement with piano and guitar accompaniment. 

With many of the activities, an iconic device was used to help train students 

to demonstrate their recognition of chord changes. Following 10 weeks of 

instruction, students were individueilly tested on five tasks of chord 

recognition and audiation of implied harmony. A level of mastery was 

determined for each part of the test. Eight students continued instruction for 

another 10 weeks and were tested a second time using the same procedures. 

The results of the study indicated that students in both age groups were 

able to identify chord changes, especially when the changes occurred in a 

regular harmonic rhythm. Mastery occurred at a lower level when chord 

changes occurred irregularly. With regard to the ability to audiate the 

implied harmony, a few subjects showed mastery with the familiar song, but 

the majority of subjects were unable to demonstrate audiation with any of the 

pieces. 
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The first and second test scores of the eight subjects who received 20 

weeks of instruction were compared using a repeated measures ANOVA. 

Results of these tests indicated a significant increase in the students' ability to 

recognize chord changes that occurred irregularly. There were no significant 

differences among any other factors. 

This study was designed to answer the following questions: Are three-

and four-year old children able to recognize tonic-dominant chord changes? 

Can three-year old and four-year old children demonstrate their audiation of 

implied harmony by performing the tonic-dominant chord changes of an 

unaccompanied melody? Is there a relationship between age and preschool 

children's ability to recognize chord changes? Is there a relationship between 

age and preschool children's ability to perform implied harmony? These 

research questions will be addressed in this chapter and will be followed by 

conclusions, implications for music education and future research. 

Dissussion in relation to research questions 

1. Are three-and four-year old children able to recognize tonic-

dominant chord changes? 

Preschool children do indeed possess the ability to recognize tonic and 

dominant chord changes. This result seems particularly evident for chord 

changes that occurred in a regular harmonic rhythm as 94% (N=15) of the 

subjects demonstrated some level of mastery for this task. 

The results for the recognition of chord changes that occurred in an 

irregular harmonic rhythm were also favorable. Sixty-nine percent (N=ll) of 

the subjects showed mastery in recognizing the chord changes. Furthermore, 
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the eight subjects who received an additional ten weeks of instruction, 

showed a significant increase in their ability to perform the chord changes 

with an irregular harmonic rhythm. 

The results for the first two portions of the test are similar to those 

found by Costa-Giomi (1994a; 1994b). In her studies, subjects were better able 

to identify chord changes that occurred when an chordal accompaniment was 

played without a superimposed melody. 

2. Can three- and four-year old children demonstrate their aiidiation 

of implied harmony by performing the tonic-dominant chord changes of an 

unaccompanied melody? 

Most children were unsuccessful in demonstrating audiation of 

implied harmony. For the melodies that required students to perform chord 

changes in a regular harmonic rhythm, only half of the students were able to 

demonstrate some level of mastery. Furthermore, 75% of the subjects were 

unable to perform chord changes of the song containing the irregular chord 

changes. 

Part of this result may be explained by the fact that with the exception 

of week nine, the keyboard used in testing was not part of the weekly 

instruction because of logistical concerns and time constraints. During week 

nine, the students were given the opportunity to practice playing the 

keyboard in preparation for testing on week ten. Had the students been able 

to utilize this instructional tool more frequently, the results of the audiation 

tests may have been favorably enhanced. 

While the differences were not statistically significant, the students 
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who completed twenty weeks of instruction received lower scores on the 

audiation portions of the second test. Two factors can explain these results. 

In addition to not using the keyboard on a weekly basis, it was inaccurately 

assumed that students would not need to receive training on the keyboard 

the week prior to the second test. It is very likely that omitting this training 

negatively impacted the children's performance on the second test and 

therefore, prevents any of the comparison from being conclusive. 

3. Is there a relationship betzveen age and preschool children's ability 

to recognize chord changes? 

The first two portions of the test measured the children's ability to 

recognize tonic-dominant chord changes. In part one, the chord changes 

occurred in a regular harmonic rhythm. While other studies (Bridges, 1965; 

Costa-Giomi, 1994a; 1994b; Hair, 1973) have found correlations between age 

and the ability to identify chord changes, no correlation was found to exist 

between the subjects' age and this task. This result was not surprising as the 

majority of the group received similar scores. The homogeneity of the 

sample resulted in a lower correlation (Best & Kahn, 1993). A larger sample 

may have produced a greater range of scores, possibly allowing for a 

correlation to be seen. 

A moderate correlation, between age and the children's ability, was 

found to exist on the second portion of the test (recognizing chord changes 

that occurred in an irregular rhythm). This correlation was more congruous 

with results found in other studies (Bridges, 1965; Costa-Giomi, 1994a; 1994b; 

Hair, 1973). The greater variation in scores probably allowed for a higher 
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correlation to occur. Interestingly, this was also the portion of the test where 

subjects receiving twenty weeks of instruction showed significant 

improvement. This correlation coupled with the result of the repeated 

measures ANOVA could be predictive of subjects' achievement over longer 

periods of instruction. 

4. Is there a relationship between age and preschool children's abiliti/ 

to perform implied harmony? 

The last three portions of the test measured the children's ability to 

demonstrate their audiation of implied harmony through their performance 

of chord changes with an unaccompanied melody. The majority of subjects 

were unable to master any of the tasks that measured their ability to perform 

the implied harmony. There was no correlation between age and any of these 

tasks. Once again, the lack of variance in the scores impacted the ability of the 

test to detect a higher correlation. 

Conclusions 

1. Preschool children, specifically three- and four-year olds, can 

recognize chord changes as a result of instruction. 

2. Chord changes are most easily discerned by preschool children when 

they occur in a regular harmonic rhythm. 

3. Continuous instruction seems to enhance preschool children's 

ability to recognize chord changes that occur in an irregular 

harmonic rhythm. 

4. Preschool children, specifically three- and four-year olds, have 

difficulty demonstrating the audiation of implied harmony by 
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performing chord changes. 

5. There is a correlation between age and the ability to recognize chord 

changes that occur in an irregular harmonic rhythm. 

Discussion in relation to past research 

Most researchers have supported the notion that a child's musical 

perception develops sequentially (Hargreaves, 1986; Imberty, 1996; Moog, 

1976; Radocy & Boyle, 1997; McDonald & Simons, 1989; Zimmerman, 1971). 

These researchers contend that, within the sequence of musical skill 

de\'elopment, harmonic perception is one of the last skills that is acquired. 

This is based on the assumption that children are not sufficiently 

enculturated to the tonal structures of Western music until approximately 

age eight. In relating the results of previous research to the results of this 

study, it is important to consider the context from which this previous 

research was generated. 

After the launching of Sputnik in 1957, the American educational 

system became consumed with developing strategies that would foster 

scientific advancement. Schools became "miniature laboratories" and 

teachers engineered classroom activities that fostered the scientific approach. 

Also popular at this time was the learning theory developed by Jerome 

Bruner. The underlying premise of his theory was that children can master 

any content if it is reduced to its fundamental components and presented in a 

sequential, cyclical format that progresses from simple to complex. The 

complimentary nature between Bruner's theory and the scientifically-based 

mindset of the educational system resulted in curricula being reduced to its 
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most fundamental elements in order to create "spirals of learning" that 

would allow students to remain competitive in their technologically 

advancing society. The area of music education soon followed this trend. 

Bruner's ideas were applied in a musical context through the 

Manhattanville Music Curriculum Program (MMCP). The goal of this 

curriculum was to establish a sequential program that would enable the 

students to create and perform music (Mark, 1996). The MMCP identified 

pitch, rhythm, form, dynamics, and timbre to be the elements that were 

fundamental to composition and performance. Based upon Bruner's theory, 

sequential instruction in each of the five, aforementioned elements would 

e\-entually allow children to gain an thorough understanding of musical 

concepts that would result in their ability to create and perform music. It is 

important to bear in mind that the ultimate goal of the MMCP was 

developing skills for composition and performance, rather than enhancing 

musical perception. 

The weakness of previous research has been the unquestioned 

acceptance of the elements given by the MMCP as the key to developing 

musical perception in children. While a sequential development of the 

elements defined by the MMCP might allow children to create and perform 

music, these elements may not be related to a child's ability to perceive music. 

The fundamental elements for music perception may be drastically different. 

The MMCP assumed by that by having a child secure knowledge of the 

elements needed to create music, the child would be able to demonstrate their 

perception of a musical experience. This would be similar to assuming that 
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someone should be able to describe the flavor of a completed recipe by 

consuming its individual ingredients in a sequential order. In keeping with 

this analog}^ the goal of the MMCP was focused on teaching "cooking skills" 

(musical skills) rather than developing skills that would allow students to 

describe the "flavor of the recipe" (perception of the music). 

A sequential organization of concepts and elements is essential in any 

type of instruction; however, the results of this study challenge the 

assumption that a child's perception of music is acquired through a 

sequential development of the musical elements put forth by the 

Manhattanville Music Curriculum Program(pitch, rhythm, form, dynamics, 

and timbre). Because preschool students were able to demonstrate their 

recognition of harmonic change, the results of this study indicate that 

sequence prescribed by the MMCP may not necessarily be related to the 

perception of harmony. 

Implications for Music Education 

The results of this study challenge the prevailing belief that music 

perception is based upon the sequential development of the musical 

elements prescribed by the spiral curriculum of the Manhattanville Music 

Curriculum Program. Because the preschool students were able to 

demonstrate a recognition of tonic-dominant chord changes, the results 

suggest that the skills which were deemed most fundamental to 

composition/creation of music, may not be what is fundamental to the 

perception of music. 
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Based upon the results of this study, the curriculum currently offered 

by the elementary textbook series may not be adequate for preparing students 

to perceive music. Curricula that approaches the teaching of music from a 

more perceptually-based approach, may allow students to develop greater 

sensitivity to the less overt elements of music such as implied harmony. 

Cutietta (1993) concurs with the notion of teaching elements that are more 

closely aligned with the way the brain perceives music. He proposes the 

perceptual elements of motion, energy, flow, fabric, and color as "the basis for 

cognitive interpretation of music" (p. 50). He states that curricula that begins 

with developing perception may create a stronger foundation on which 

musical-skills training can later be applied. 

Because it appears that the perception of simple, tonic-dominant chord 

progressions can be taught in preschool, this study also holds strong 

implications for the area of music listening. If children can develop 

expectations for the harmonic structure of two-chord music in preschool, this 

harmonic vocabulary could be expanded throughout elementary school to 

include more complex progressions. While the ability to discern more than 

two chord changes is considerably more complex, cultivating children's 

expectations of more complicated harmonic events, may increase their desire 

to listen to more complex music. Therefore, it is possible that greater 

attention to the development of harmonic perception could enhance 

preferences for more aurally-challenging music. 

Implications for Future Research 

The purpose of this study was to examine the effect of instruction on 
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the ability of preschool children to recognize tonic-dominant chord changes. 

Furthermore, this study investigated the ability of these children to 

demonstrate their audiation of implied harmony by performing chord 

changes on an electronic keyboard. Results showed that the preschool 

children were able to recognize chord changes that occurred in both regular 

and irregular harmonic rhythms. No conclusive results were found with 

regard to the audiation of implied harmony. While this study found that 

instruction was effective in developing some harmonic skills, many 

questions are left unanswered. 

With the exception of studies by Costa-Giomi (1994a,1994b), recent 

music education research on this topic has been sparse. While the findings of 

this study contribute favorably toward an understanding of harmonic 

perception for preschool children, replication of this study with larger, more 

diverse groups is needed. A larger sample size would also allow for better 

analysis of the correlation between age and test tasks as well as comparison 

between genders. Furthermore, longitudinal studies that examine preschool 

children through upper elementary school may help to establish a sequence 

in the development of harmonic perception. 

The results of students' abilitv to demonstrate their audiation of 

implied harmony were inconclusive. During instruction, the implied 

harmony was supplied by a piano or guitar accompaniment, and the students 

reacted to the performance through physical movement. Similar procedures 

were also employed by Costa-Giomi (1994a; 1994b). The students' ability to 

demonstrate audiation of implied harmony may be better facilitated through 
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studies that would allow students to assume a more active role in performing 

chord changes. 

Much of the literature on implied harmony was found in the journals 

of music theory (Piatt & Racine, 1994; Rosner &c Narmour, 1992; Rothstein, 

1991, Schmuckler, 1989; Wolpert, 1990). Future music education research 

involving collaboration with music theorists should be encouraged as this 

may provide another perspective that could further the understanding of 

harmonic perception. 

Finally, chord changes that occurred in a regular harmonic rhythm 

were more easily perceived than those that occurred without regularity. 

While harmonic rhythm was not a specific focus of the study by Costa-Giomi 

(1994a), her subjects more easily recognized the chord changes in the song 

that had an accompaniment with a regular harmonic rhythm. This supports 

the research (Hersham, 1995) that perception of harmonic change may be 

interrelated to perception rhythmic factors. This is a phenomenon that bears 

more investigation. 

In conclusion, it is evident that preschool children can learn to 

recognize chord changes, especially those that occur in a regular harmonic 

rhythm. The development of harmonic perception needs to be more fully 

investigated not only for preschool children, but for all age groups. 
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APPEND0CA 

LIST OF ACTIVITIES IMPLEMENTED DURING THE TREATMENT PERIOD 

ICONIC DEVICE GAMES 

• Demonstrating tonic-dominant chord changes with guitar only 

• Demonstrating tonic-dominant chord changes with piano only 

• Demonstrating tonic-dominant chord changes with voice and gviitar 

• Demonstrating tonic-dominant chord changes with voice and piano 

MOVEMENT GAMES 

• Movement with all children holding hands in a circle as tonic-dominant 
chord changes are played on guitar or piano. Tonic move clockwise; 
dominant chord move counter-clockwise- Activity was also used with 
standing/sitting and touching different body parts (head on tonic chord; toes 
on dominant chord). 

• Use iconic floor map with tonic-dominant chord changes played on guitar 
or piano. Students stand on a red circle and move to a blue circle on the 
dominant chord. 

•Students move freely about the room as tonic chord is played on guitar or 
piano. Students freeze on dominant chord. 

INSTRUMENT GAMES 

• Students were given small egg-shaped shakers. They were instructed to 
begin playing with the guitar or piano (tonic chord) and then to stop playing 
when the chord changed (dominant chord). 
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APPENDIX B 

TESTING DIRECTIONS 

Tonight we're going to play a little game so I can see what you have learned 
during music class—is that okay with you?? 

(Wait for student response) 

First, I'm going to use our circles. This game is just like when Billy plays the 
guitar. I have a tape and I want you to start on the red circle. When you hear 
the music change, I want you to move your hand. Every time you hear the 
music change, you move. Do you understand?? 

(Play tape) 

This time we're going to use the keyboard. You're going to hear the song 
"Sandy Land." I want you to start by pressing the red section on the keyboard 
and when you hear the music change press the blue section of the keyboard— 
-just like we practiced in class. Do you understand?? 

(Play tape) 

Now I'm going to play a new song. I want you to do the same thing. Press 
the red section and then press the blue area when the music changes. Do you 
understand?? 

(Play tape) 

Just one more song to go. This is a new song. You start on the red and move 
to the blue when the music changes. Do you understand?? 

(Play tape) 

Thank you for playing this game. You may go back to class. 
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APPENDIX C 

OBSERVATION FORM 
FOR 

RECOGNITION OF CHORD CHANGES & IMPLIED HARMONY 

Subject Number Judge 

Please place a mark in the box each time the student indicates/performs a 
chord ^ange correctly. Also, circle a number to indicate how you perceive 
the student's level of awareness of the chord changes. 

^ Chgrd Change Tally Level of Harmonic 

Regular phrase lengths unaware 1 2 3 4 5 aware 

Irregular phrase lengths unaware 1 2 3 4 5 aware 

Sandy Land unaware 1 2 3 4 5 aware 

Paw-Paw Patch unaware 1 2 3 4 5 aware 

Polly Wolly Doodle una%vare 1 2 3 4 5 aware 
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