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ELLIS, DONALD L. Differences in Music Achievement Among Gifted and 
Talented, Average, and Educable Mentally Handicapped Fifth- and Sixth-
Grade Students. (1982) 
Directed by: Dr. James W. Sherbon. Pp. 79 

The purpose of this study was to identify differences in music 

achievement among gifted and talented (GT), average, and educable 

mentally handicapped (EMH) students. A secondary purpose was to deter

mine which selected characteristics—IQ, music aptitude, tonal memory, 

reading achievement, mathematics achievement, mental age, interest and 

attitude in music, and sex--can best explain variance in music achieve

ment tests. 

Fifth- and sixth-grade students in North Carolina served as sub

jects for this study. The sample was comprised of 107 GT, 116 average, 

and 64 EMH students. All students attended one 30-minute music class 

each week, taught by a music specialist. 

The Music Achievement Tests One and Two (MAT 1 and MAT 2) by 

Colwell, were selected to assess music achievement. The Gaston Test of 

Musicality (G7M) was used to quantify music aptitude. The subtest 

"tonal memory" from Seashore Measures of Musical Talent, served as the 

memory variable. Student interest and attitude were determined by 

questions 6-16 of the GTM. 

Differences in music achievement were analyzed using the General 

Linear Model of the Statistical Analysis System (SAS) with the MANOVA 

option. The Scheffe' Test provided post hoc analysis. The stepwise 

regression procedure of SAS, with the maximum R square improvement 

model, was used to explain variance in music achievement test scores. 

Based on the MANOVA analysis, differences in music achievement 
4 

were found significant, £= .0001, for each subtest and total score of 



MAT 1 and MAT 2. The post hoc analysis revealed significant differ

ences, £<. .01, between GT and EMH students. Among all subjects, total 

test scores and the pitch discrimination subtest were found significant, 

£< .01. Differences between EMH and average students were not signifi

cant for all subtests, with the exception of the pitch discrimination 

subtest, of MAT 1 and MAT 2. Differences between GT and average stu

dents were significant, £-c .05, for interval discrimination, signifi

cant beyond £ = .0001 for all other subtests except tonal center 

discrimination. In the regression analysis, tonal memory was found to 

be the best single predictor of MAT 1 and music aptitude was found to 

be the best singly predictor of MAT 2. 

Based on the results, it is recommended that music educators 

design and implement different lessons and objectives for GT students 

than for average or EMH students. For school administrators, the 

results of this study imply that average and EMH students can be main-

streamed without adverse educational effects. GT students should not 

be mainstreamed with either average or EMH students. 
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CHAPTER I 

INTRODUCTION 

The music educator serves a diverse group of learners. Since 

the passage of Public Law 94-142, the Education for the Handicapped 

Children Act of 1975, music educators have had both gifted and talented 

(GT) and educable mentally handicapped (EMH) students, as well as other 

exceptional students integrated into their classrooms. The inclusion 

of GT and EMH students into the music class, either mainstreamed or 

grouped homogeneously, provides music educators the opportunity to con

sider and interact with the musical potential, musical achievement, 

personal needs, and problems of a more diverse group of students. 

In order to plan instructional strategies for GT, average, and 

EMH students, music specialists must be aware of differences in music 

achievement that may exist between students identified as GT, average 

or EMH. If these differences in music achievement are as significant 

as differences in academic achievement, the music specialist must be 

prepared to teach in appropriate ways. The purposes of this study are 

to identify differences in music achievement among GT, average, and 

EMH students, and to determine which selected characteristics can best 

explain results in music achievement tests. Differences in attainment 

levels of music achievement between GT, average, and EMH students should 

be identified and distributed to music specialists and classroom 

teachers. With knowledge of specific characteristics that have greatest 

influence upon music achievement, music specialists should be better 
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able to focus their instructional efforts on these identified character

istics, with an expected increase in levels of music achievement by 

students. 

Public school students in GT and EMH programs are frequently 

mainstreamed with average students for classes in art, music, and physi

cal education. It is important for the music specialist to be aware of 

differences in levels of music achievement between average, GT, and EMH 

students. One possible negative result of a lack of awareness is that 

EMH and GT students may become disinterested in music from the main-

streamed experience. GT students may feel restrained by average stu

dents, while EMH students may be driven beyond their musical capability, 

with neither student benefiting educationally from presence in music 

classes. Knowing these differences may assist teachers and administra

tors when making an informed decision concerning mainstreaming. 

Obvious extramusical differences exist among GT, EMH,and average 

students, and their effects must be considered before any conclusions 

can be drawn from music achievement test results. In studies of this 

kind, test working skills of student groups should be assessed and con

trolled to ensure that levels of music achievement are not biased by 

lack of skills in the notation of answers. 

In each music class there may be students who engage in musical 

activities in addition to general music classes. This additional 

experience (i.e., private music lessons, formal and informal choral 

and/or instrumental music activities) may positively influence results 

in music achievement tests. For example, students who are willing to 

participate in musical activities may also influence music achievement 

test results due to an apparent positive attitude toward music. 
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Other considerations for music specialists are the influences of 

mental age and memory upon music achievement. Mental age may reveal 

levels of comprehension of student musical experiences. Students who 

appear to succeed in their music classes are students who are able to 

retain musical concepts from one lesson to another. This retention or 

memory ability may be a principal factor that discriminates among stu

dent levels of music achievement. 

Intelligence and musical experience have been found to be 

important discriminating factors that help to explain variance in music 

achievement. Bailey (1975) studied the relationship between scores on 

music achievement tests, academic achievement, intelligence quotient 

(IQ), and success in beginning band. He concluded that students with 

higher IQ test scores were superior in their performance on music 

achievement tests when compared with students showing low IQ test 

scores. Further, students who studied piano for more than one year had 

the highest music achievement test results. Differences between mean 

scores of band students and nonband students on IQ, academic achievement, 

and music achievement were significant at or beyond the p = .05 level. 

Swickard (1971) reported that students with instrumental music training 

scored higher on music achievement tests than did students without an 

instrumental music background. 

Another factor influencing music achievement is sex differences. 

Swickard (1971) found that girls exceeded boys (grades four, five and 

six) in music achievement test results by a substantial margin, only 

if the music class were taught by a music specialist. 
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Investigating the relationship between music aptitude and 

intelligence in EMH students, Ianacone (1976) concluded that while EMH 

students scored considerably lower on music aptitude tests than average 

students, these test scores for EMH students could have been improved 

through audio or audiovisual treatment. 

Overview of Gifted and Talented and Educable 

Mentally Handicapped Students 

Numerous factors should be considered when referring a child for 

special educational services: current achievement test scores, 

reading level, class performance (including work samples), class 

performance history, and observation of the child in the classroom 

environment by one or more experienced professionals. Specific criteria 

for each ability grouping must be met before making a recommendation 

for placement into special education programs. 

Gifted and talented students are those students who "possess 

demonstrated or potential intellectual, creative or specific academic 

abilities" (NCSDPI, 1980, p. 1). Students can be nominated for the GT 

program by teachers, peers, and parents. The stated identification 

process is accomplished through multiple means, such as 

(a) standardized achievement or aptitude 
total or subtest scores. 

(b) an intellectual assessment score. 

(c) superior demonstrated ability in one or 
more content area(s) as indicated by 
grades or by demonstrated skills. 

(d) recommendations by one or more school 
personnel (NCSDPI, 1980, pp. 19-20). 
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GT students are those students who are above average in one or more of 

the following characteristics: general intelligence, performance in 

school work, creativity or productive thinking, leadership or communica

tion, reasoning, planning or decision-making, or abstract thinking 

(NCSDPI, 1980). 

Russell (1982) indicates that the guidelines for selection of GT 

students in North Carolina resulted from a "democratic" information-

gathering and decision process. The present guidelines represent seven 

revisions, the latest enacted into law by the North Carolina State 

Board of Education. 

For acceptance of GT students, Gowan (1979) suggests the use of 

the following criteria: 

1. Establishment of an approximate percentage 

of students for the program . . . 

2. Use of group test screen and cut point . . . 

3. Teacher nomination 

4. Achievement battery and cut-off point 

5. Formed'by the principal, guidance teacher, and 

other teachers, a list of students with outstand

ing skills in special areas, leadership 

qualities, "bright" students. If a student 

is mentioned on three or more lists, the 

student should be considered for the GT 

program (pp. 205-216). 

Pegnato and Birch (1959) and Blosser (1963) measured the effec

tiveness and efficiency of diagnostic test measures as criteria for 
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selecting GT students. While group intelligence tests cannot be relied 

upon as singular selection tools, the combination of group intelligence 

tests and achievement tests located 97 percent of the gifted students. 

EMH students are those whose IQ range is 50-69 plus or minus one 

standard error, and in addition, those students who exhibit problems in 

adaptive and social behavior (NCSDPI, 1980). Based on test results, 

students are placed into an EMH program at the conclusion of educational 

and psychological evaluations. Educational evaluation materials often 

used are IQ tests, past record of academic achievement, and school 

personnel observation of adaptive and social behavior. Psychological 

evaluations may include achievement tests, along with personality 

assessments by a professional school psychologist. Students can be 

placed into EMH programs only upon the consensus of the parents, 

teachers, and other professional school personnel (NCSDPI, 1980). 

According to Berk, Bridges and Shih (1981), most school adminis

trators have concluded that IQ tests are the "best" diagnostic tool 

available for placing students into EMH programs. These authors also 

report that the curriculum at evaluation and placement times is a major 

cause for student recommendation into EMH classes. 

The results of this study can assist music specialists in educat

ing all students to a higher level of music achievement. Music special

ists will be able to plan and teach more effectively with knowledge of 

student differences in music achievement due to intelligence, sex, 

reading and math levels, memory, mental age, music aptitude, and inter

est and attitude in music. 
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CHAPTER II 

REVIEW OF LITERATURE 

Educators and psychologists have shown concern for investigating 

differences among individuals for many years. Gagne (1967) has pictured 

this investigation as one not characterized by a smooth, continuous 

development. Differences in music achievement have not been examined by 

many researchers interested in elementary students. In general, com

parisons among GT, average, and EMH students have been neglected by 

both educators and psychologists. This review of the literature is 

presented to document existing research that has explored variance in 

student achievement. Specific factors considered are sex, individual 

learning characteristics, memory, reading ability, musical aptitude and 
t 

musical achievement. -

Sex Differences 

For the last twenty years, Gagne (1967) reports, psycholo

gists and educators have investigated sex differences in such areas as 

intelligence, mathematics, reading and language skills. In comparing 

general intelligence between males and females, Karnes (1980) found 

that for GT students IQ test scores were substantially higher for 

males than females among high school age students. Lao (1980) found 

differences in academic achievement based on sex. Females with high 

internal motivation had higher grades than other subjects, including 

all males. The results of the study "indicate some factors that 
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influence achievement operate differently for males and females" 

(p. 119). Hall (1978) argues that sex differences in general intelli

gence are meaningful and that girls are more susceptible to score 

changes on IQ tests than are boys. Sex differences were also considered 

when comparing the relationship of IQ to grade point average (GPA). 

Hall contends that while boys' IQ and GPA were related, girls' IQ and 

GPA were not related. In a study involving public school students, 

Leinhardt et al. (1979) reached the opposite conclusion: "no consistent 

sex differences have been found for general intelligence" (p. 433). 

Studies that focus on specific abilities present a different 

picture from those directed at general intelligence. Sex differences in 

mathematics, according to Hashway (1981), have generated considerable 

research in the last two decades. Researchers generally conclude that 

males and females differ in mathematical abilities. Maccoby (1966) 

points to the conflict among researchers stating that "during grade 

school years, some studies show boys beginning to forge ahead on tests 

of 'arithmetic reasoning,' although a number of studies show no sex 

differences on this dimension at this time" (p. 26). 

In a 1961 study, Gates concluded that boys score higher than 

girls on tests of mathematical ability. This conclusion was confirmed 

and reestablished by Stanley (1980) and Aiden (1973). Stanley, a long 

time researcher of sex differences in mathematics, contends that boys 

do better on the mathematics section of the SAT than do girls. Accord

ing to Marshall (1981) boys were superior to girls in answering story 

problems correctly, as boys' responses depended upon results of the 

associated computation. Boys were more dependent upon the computations 
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to solve story problems, while girls did not depend on computations as 

a means for solution to the story problems. In a longitudinal study, 

Hilton and Berglund (1974) discovered that at the grade five level there 

were no sex differences in mathematics achievement. According to the 

same authors and Gates (1961), sex differences in mathematics achieve

ment emerge during adolescence and dramatically increase after adoles

cence. Hilton and Berglund (1974), along with Benbow (1980), found that 

sex differences in mathematics achievement may be due to differences in 

interest in mathematics and science brought about through socialization. 

Benbow adds that socialization is an important factor in women's 

mathematic achievement, though not the only factor. 

The-arguments for significant sex differences in mathematics are 

many, as are the believers that what differences there may be are 

attributable to other characteristics. Hall (1978) concluded that SAT 

mathematic test scores for girls were not substantially different from 

boys. Hashway (1981) surveyed college freshman entrance examinations 

and concluded that: 

Males and females did not differ on whole 
number arithmetic, decimals, integer 
arithmetic, graphs and tables, and elementary 
algebra. Females showed a significantly 
higher ability to deal with problems involv
ing fractions than did males. Males were more 
proficient than females at solving problems 
involving elementary geometric principles, 
ratio, proportion or percent (p. 139). 

The argument against unique sex differences in mathematics is best 

stated by Hashway (1981): 

About 98 percent of the differences between 
mathematical achievement can apparently 
be attributed to some characteristic other 
than sex (p. 139). 
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Differences Among Learning Characteristics 

Individual differences in learning are reliable and predictable 

across groups as well as within groups (DeBoth & Dominowski, 1978). 

This section will review literature comparing GT, average, and EMH 

students on styles and characteristics of learning. 

Heal, Ross, and Sanders (1966) suggest that a retarded person's 

cognitive functioning is impaired by two factors: an inability to 

suppress previously acquired habits, and a susceptibility to disruption 

by new stimuli. The last suggested factor is described by the 

researchers as a major difference between EMH students and normal stu

dents. One reason offered by Smith (1971) as to why EMH students are 

easily distracted is that these particular students frequently fail to 

perceive similarities and differences in surrounding stimuli. Because 

of this implied perception problem, EMH students, when compared to 

average students, are unable to isolate and concentrate on relevant 

stimuli. In an observational study of retarded and average students' 

behavior, Krupski (1979) determined that EMH students were less atten

tive than average students during periods of academic work. EMH 

students were observed to spend less time on assigned work, more time 

out of their chairs, and more time "looking busy" but not working. 

When EMH students are matched with average students by mental 

age (MA), EMH students retain problems in control of attention and ease 

of distraction. Smith, Kaufman, arid Dutch (1975) matched EMH students 

with sixth-grade average students of the same chronological age (CA) 

and MA matched with average first graders. Both average student groups 

outperformed the EMH students, leading the researchers to conclude that 
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EMH students are less able to focus their attention on the process of 

identification of stimuli than average students. In a similar study 

involving differences in discrimination and transfer learning, EMH 

students were slower to learn than either the CA or MA matched average 

students (Richmond, 1978). Richmond decided that the slower learning 

rate for EMH students "is due to the greater frequency of control by 

dominant dimensions and the initial control by novel stimuli" (p. 268). 

Zeaman and House (1963) agree that the poor discrimination performance 

by EMH students is a result of the failure to attend to the relevant 

stimuli. However, once the relevant stimulus is focused on by EMH 

students, the process of acquiring learning is the same for all stu

dents . 

Few studies compare the differences between GT and non-GT stu

dents. These students are thought to have different styles of learning. 

Alvino (1981) observed that GT students preferred visual learning, 

independent, self-directed activities without teacher motivation or 

assistance. Average and EMH students preferred auditory learning, 

group activity, teacher motivation, and were less persistent toward 

task completion. Ward (1979) studied differences in sixth graders' 

ability levels in higher cognitive processes. He concluded that GT 

students showed a greater ability in thinking skills related to analy

sis, synthesis, and evaluation than did non-GT students. Students with 

high verbal ability were able to determine more matches than low verbal 

students. However, low verbal students were equal to the high verbal 

students on physical matching (Hunt, Lunneborg, & Lewis, 1975). These 

authors suggest that students can be classified as either auditory or 
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visual learners. However, DeBoth and Dominowski (1978) recommended that 

students could not be categorized as auditory or visual learners. 

When comparing EMH and average students, subjects are usually 

matched by mental age (MA). Morelan (1976) concluded that MA is the 

best predictor for the rate of processing information. Low MA subjects 

became increasingly inferior in performance when the complexity of 

information was increased, as compared to older subjects, regardless of 

intelligence. Average students, when matched with EMH students, "were 

generally better at the Piagetian tasks of conservation, quantitative 

concepts, and conception of the world and physical causality" (Weisz & 

Yeates, 1981, p. 153). Brown (1973) compared GT, average, and EMH 

students' abilities in number conservation and continuous quantity. He 

concluded that EMH students performed like average students of the same 

MA, but not as well as average students of the same chronological age 

(CA). GT students performed more like their average CA peers, but not 

as efficiently as average students of the same MA. Brown determined the 

MA of his subjects on the basis of the Stanford-Binet Intelligence 

Quotient Test (3rd. rev. ed.). 

One important study for clarifying differences between EMH and 

average students was conducted by Nidiffer and Fowler (1981). They 

compared average and EMH student performance on a manual control task, 

with and without visual feedback. The authors concluded that the 

ability to discriminate internal cues appears to be related to IQ. 

EMH students need external cues, verbal and visual stimulation, and 

additional time for practice when compared to average students of the 

same MA. 
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Memory Differences 

Unlike research into individual differences, memory differences 

have been a subject of continuous research in psychology for many years 

(Royer, 1978). Early research by Gillete (1936) led to the conclusion 

that fast learners were superior in memory retention to slow 

learners. Years later this conclusion was challenged by Underwood 

(1954), Gregory and Bunch (1959), and Shuell and Keppel (1970). More 

recent researchers have decided that fast and slow learners do not 

differ in retentive memory ability. Both groups of learners retain 

information equally well when they begin at the same stage of learning. 

A comparison of average students with mentally retarded students 

revealed a difference in strategy between the two groups. Average stu

dents devised and rehearsed a strategy to aid memory retention while 

mentally retarded students developed no method or means to assist with 

memory retention (Brown, Campione, & Murphy, 1974). In a unique study 

involving GT, average, and poor readers, Feibel (1979) compared memory 

for sentences and found that all groups performed similarly on experi

enced sentences. After word changes were made, GT students outperformed 

the other groups at a consistent rate. Feibel suggests that poor 

readers do not have a general memory deficiency, but are deficient in 

comparing experienced sentences with manipulated sentences. 

Research by other authors including Ford and Keating (1981), 

Goldberg, Swartz, and Stewart (1977) apparently contradicts the conclu

sions reached by Feibel. Verbal ability is highly related to memory 

retrieval speed (Ford & Keating, 1981). Differences in verbal ability 

are dependent upon retrieval speed in long-term memory. High verbal 
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ability is related to high retrieval speed while low verbal ability is 

related to low retrieval speed (Goldberg, Swartz, & Stewart, 1977). 

Memory differences between fast and slow learners are minimal 

when the degree of knowledge is taken into account (Shuell & Keppel, 

1970). The same authors, while agreeing that substantial individual 

differences in the rate of learning exist, conclude that individual 

differences in retention appear to be unimportant. Differences in 

learning rates could be partially responsible for basic capacities 

in short-term memory (Hunt, 1977; Hunt, Frost, & Lunneborg, 1973). A 

contrasting theory involving memory differences is offered by Roger, 

Hambleton, and Cadorette (1978). Roger and associates believe "... 

that retention between individuals should vary when the learning 

materials are meaningful and when one individual has a 'richer' prior 

knowledge" (Roger et al., 1978, p. 189). They also suggest that differ

ences in memory are the result "of each learner's current arrangement 

of knowledge" (p. 187). This structure of knowledge has direct bearing 

on what information is processed and stored in memory or discarded. 

Differences in memory ability may be more than individual ability 

differences, structure of knowledge, or their combination. Memory 

ability may show differences when students exhibit physical fatigue. 

Comprehension problems in reading or listening may be caused by a 

memory system that is overworked (Daneman & Carpenter, 1980). 

Memory differences between GT, average, and EMH students may be 

influenced by attentional problems often observed in EMH students. 

Research conclusions by Crosby and B'latt (1968), Denny (1966), and 

Goldstein (1943) indicate that mentally retarded individuals are unable 
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to focus their attention on relevant stimuli for a continuous rate. 

These same students are often distracted by off-task stimuli. EMH 

students display similar attention-control problems. When compared to 

average children, Krupski (1979) found that EMH students were less 

attentive during academic work periods. 

Bruscia (1981) points to a lack of research involving nonverbal 

or auditory stimuli as a principal source of stimulation. Visual 

stimulation and performance have been the focus of research concerning 

attentional control processes (Brown, 1966; Sen & Clark, 1968; Hagen & 

Huntsman, 1971). Bruscia studied short-term memory and attentional 

control using musical rhythm as the nonverbal stimuli. Based on results 

of the study, he concluded that retarded individuals with higher IQ test 

scores were generally superior in auditory memory, when compared to 

those with low IQ test scores. The researcher discovered that when 

irrelevant stimuli were introduced into the study, memory ability and 

attention control declined for all subjects, regardless of IQ. Bruscia 

suggests "that attentional control does not vary among retarded individ

uals according to intelligence parameters" (p. 437). 

Memory differences, as cited in the literature, can be accounted 

for by IQ, verbal ability, basic knowledge, knowledge structure, reten

tion strategies, mental fatigue, or a lack of attentional control. 

While there is no apparent central belief concerning the reason for 

memory differences, all researchers are in agreement concerning the 

existence of differences in memory. 
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Reading Ability Differences 

Researchers in the study of differences in reading achievement 

traditionally have used the categories "good" and "poor" readers to 

identify group differences. For the purpose of this study, EMH students 

will be considered as poor readers, while in general, GT and average 

students will be considered good readers. 

In a study by Koral (1979), the researcher identified character

istic differences between good and poor readers. Good readers were 

able to recognize all visually presented stimuli and pick out relevant 

stimuli while ignoring irrelevant stimuli. Poor readers were not 

proficient at the two tasks mentioned above but were equal with good 

readers in delayed recall. In a similar study involving reading com

prehension, Weisberg (1978) believes that poor readers are deficient in 

general language ability. Poor readers were characterized as unable to 

use prior knowledge effectively in formulating complete and specific 

coded answers to questions concerning the comprehension level of a 

short story. Weisberg determined that good readers recall more main 

ideas than poor readers, recall more clearly stated and inferred infor

mation, and answer more questions correctly than poor readers. 

In a study by Taylor (1978), good third-grade readers were 

matched with poor fifth-grade readers. Although no differences were 

found, third graders were able to recall more main ideas from previously 

read stories than fifth graders. Poor readers were also found to 

exhibit problems in identifying main ideas. With increased difficulty 

of written passages, differences in reading comprehension increased, 

favoring the third graders. The poor readers appear to comprehend on 
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their reading level similarly to the good third-grade readers. Bos 

(1979), Mosley (1978), and Smisek (1980) have concluded that poor 

readers have difficulty formulating logical inferences about what is 

read. As the intelligence level increases so does the performance on 

inferential questions. 

In a unique study, Hagen (1979) examined average, GT, and high 

GT on their ability to form concepts and principles after reading. The 

ability to synthesize a principle from a written passage is related to 

mental age, while chronological age is strongly related with task per

formance speed once the task has been learned. 

Jamieson (1979) examined preferences of GT and average students 

on normal or time-compressed speech versions of literary selections. 

GT students preferred time-compressed versions of literary selections, 

while average students preferred normal speech. Average students per

formed poorly on comprehensive questions about the reading when compared 

to GT students. 

Cummins and Das (1980) offered an explanation of poor reading 

performance of EMH students: 

Poor reading skills of many EMH students 
may not be entirely attributable to their 
low intellectual ability in itself. EMH 
children's failure to effectively apply 
their intellectual abilities to literacy-
related academic tasks, may also con
tribute significantly (p. 179). 

Musical Differences 

Student differences in music achievement or aptitude in music 

are seemingly an area of little interest for researchers in music 



education or psychology. This section will present literature con

cerned with the use of the Seashore Measures of Musical Talent (SMMT), 

differences in music achievement between EMH and average students, and 

significant contributory factors affecting music achievement. 

Deceuir and Braswell (1978) attempted to discriminate learning-

disabled children from average children using the SMMT. The researchers 

discovered that test examples were presented too quickly for student 

perception. They concluded that this problem was a principal cause for 

below-average test results. 

Though the SMMT may have historical value, Dimond (1974) argued 

that the SMMT should not be used as a predictive instrument indicating 

probable success in college music programs. The researcher concluded 

that the SMMT did not discriminate between music interest level groups, 

though the subtest "tonal memory" is related to applied music grades. 

Using the Gaston Test of Musicalit.y (GTM), Wermuth (1971) 

investigated the relationship between music aptitude, family and student 

activity in music, student interest in music, socioeconomic status 

(SES), and intelligence among white and black students, grades six 

through eight. Wermuth concluded that all of the variables named above, 

except SES, were found to be related significantly at or beyond the 

p = .01 level for all white students, and at or beyond the p = .05 level 

for some grades of black students. Questions 8-17 of the GTM were used 

to assess student interest. 

Ianacone (1976) examined the relationship between music aptitude 

and intelligence for EMH students. The Music Aptitude Profile (MAP) by 

Gordon was used to quantify music aptitude. Ianacone determined that 
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only a minimal relationship exists between intelligence and music 

aptitude. Normal students and mental age EMH students were found to 

have higher MAP test scores than EMH students not related to mental age. 

Ross, Ross, and Kuchenbecker (1973) determined that EMH students lack 

rhythmic ability when compared to average students. Rhythmic ability, 

they contend, is an important component of the lack of ability that EMH 

students exhibit on gross and fine motor skills. However, when Kaplan 

(1977) matched EMH and average students with MA, he found that rhythmic 

skills were very similar, except in echo tapping where average students 

were superior. The EMH students were limited only by a deficiency in 

memory. 

In a related study, Peters (1970) studied differences in music 

sensitivity between EMH and average students. The researcher found 

that little difference in music sensitivity existed between groups of 

younger students, but differences favoring average students increased 

in magnitude with advancing student age. 

Bailey (1975) concluded that students with higher IQ test scores 

also scored higher on the Music Achievement Test One and Two (MAT 1 and 

MAT 2) by Colwell. Bailey also concluded that students with one or more 

years of piano study, high IQ, and a history of participation in the 

instrumental music program had higher MAT test scores than any other 

identified students. Swickard (1971) concurred with Bailey, citing that 

students with instrumental music training had higher MAT test scores 

than those without such training. Swickard also concluded that the 

music specialist teaching the music class makes a substantial difference 

in MAT test scores in favor of girls. 
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The MAT was used by McCarthy (7980) to investigate the effects 

of individualized instruction on music achievement in elementary instru

mental music students. The researcher concluded that reading level and 

SES are related to music achievement. Neither grade level nor sex was 

found to be related to MAT test scores. Jarrell (1971) found aural dis

crimination achievement strongly related to the following variables: 

sex, private music study, and sight-reading practice emphasized in high 

school band classes. 

Very few studies illustrate differences in music achievement 

among GT, average, and EMH students. Several studies are presented to 

justify this researcher's choice of test instruments for this study. 

The literature does present common variables that are important in 

assessing variance in music achievement: sex, interest in music, 

activity in music, intelligence, and reading level. Using these common 

variables, this study explores an approach to understanding variance in 

music achievement. This study is unique, when compared to existing 

literature, by contrasting differences in music achievement among three 

different ability groups commonly encountered in public schools: GT, 

average, and EMH students. 

The primary objective in this study is to determine whether 

differences in music achievement exist for GT, average, and EMH stu

dents. Is this difference as evident as the differences in reading, 

memory, and/or sex? Do variables frequently used in music achieve

ment research studies form a significant prediction model for achieve

ment in music? 
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The null hypotheses are: 

1. In the multivariate analyses, there will 
be no significant difference in music 
achievement test scores among GT, average, 
and EMH fifth- and sixth-grade students. 

2. No regression model will be obtained that 
explains 20 percent of the statistical 
variance in music achievement. 

The alpha level for this study is set at £ = .05. 
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CHAPTER III 

METHOD 

Students in fifth and sixth grades in urban and rural school 

settings have served as subjects for this study. Intact classes of GT, 

average, and EMH students were utilized resulting in sample sizes of 

107 GT, 116 average, and 64 EMH students. All students attended music 

classes one time per week (30 minutes) taught by a music specialist. 

Test Description 

Music Achievement Tests 1 and 2 (MAT 1, MAT 2) by Colwell were 

used to assess musical achievement—the dependent variable. MAT 1 

includes areas of "pitch discrimination," "interval discrimination," and 

"meter discrimination" (Colwell, 1970). MAT covers "auditory-visual 

discrimination," "feeling for tonal center," and "major-minor mode dis

crimination" (Colwell, 1970). The stated purposes of the tests are to 

determine 

(a) the extent to which the student has 
profited from past instruction, 

(b) the quality of instruction, and 

(c) the extent to which students will 
likely profit from future instruc
tion (Colwell, 1970, p. 148). 

Colwell correlated teacher ratings of student ability with MAT scores 

establishing a criteria-related validity of r = .92 (Colwell, 1970). 

"Reliability of MAT 1 is r = .94 computed by split-half, and r = .88 

computed by KR-21" (Colwell, 1970, p. 149). Reliability of MAT 2 is 
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judged higher overall with a "r = .942 computed by split-half, r = .935 

by KR-21" (Colwell, 1970, p. 149). MAT 1 and MAT 2 were standardized 

using "at least 9,000 students for each test, divided by geographic 

area, type of teacher, size of community, and grade level" (Colwell, 

1970, p. 149). 

The Gaston Test of Musicality (GTM) was used to quantify "innate 

musical sensitivity of the individual" (Gaston, 1957, p. 1). The pur

pose of the GTM is to determine a student's "awareness of tonal-rhythmic 

configurations and his response thereto" (Colwell, 1970, p. 164). 

Criterion-related validity was established by means of correlation of 

test scores and teacher ratings of student ability. Validity "for 

grades four through nine is r - .88, and r = .90 for grades ten through 

twelve" (Colwell, 1970, p. 165). The norming sample numbered "4840 

from 26 schools in seven states . . ." (p. 164). 

The subtest "tonal memory" from Seashore Measures of Musical 

Talent (SMMT) (Seashore, Lewis, & Saetveit, 1960) served as the memory 

variable. In the "tonal memory" subtest students determine which note 

in a pattern has been altered. For determining a relationship with 

music achievement, memory was evaluated using musical patterns and 

pitches, not words or digits. 

Procedure 

Notational skills were assessed using a stratified sample of 

students randomly selected from each student group (GT, average,and 

EMH). For this testing procedure students did not hear test questions, 

but were told "answers" by the test administrator and directed to fill in 
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corresponding answer blanks. For example, using a facsimile of MAT 1 

students are given the following directions. 

Students, the answer for question one is 
"2," fill in answer blank "2" for question 
number one. The answer for question two 
is "S," fill in answer blank "S" for 
question two. The answer for question 
three is "1," fill in answer blank "1" for 
question three. 

Assessment results have been correlated to determine strength of rela

tionship between student groups. If r = .85 or higher, student notat-

ing skills were judged to be equal. See Appendix A for test form 

assessing notational skills. 

Using existing data in student records, the researcher 

recorded student IQ scores, mental ages, reading levels, mathematics 

levels, and sex. Student IQ and mental age data were quantified by the 

Short Form Test of Academic Aptitude (SFTAA) (Sullivan, Clark, & Tiegs, 

1970). Reading and mathematics levels were assessed by the Comprehen

sive Tests of Basic Skills (CTBS). The SFTAA and CTBS, at the time of 

the study, were routinely administered through the auspices of the 

North Carolina Annual Testing Program. The SFTAA consists of "four 

separately timed subtests: Vocabulary, Analogies, Sequences and 

Memory. Vocabulary and Memory constitute the Language Section" 

(Sullivan et al., 1970, p. 5). The CTBS is a battery of "seven tests 

in three basic skill areas: Reading, Language, and Mathematics" (CTBS, 

Handbook, 1976, p. 1). 

Music tests were administered by the researcher with four test 

sessions scheduled on four separate days. The MAT 1 was administered 

first, with each succeeding test scheduled no less than 48 hours 
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following any other testing procedure. MAT 2 was administered second, 

followed by the GTM, and the SMMT tonal memory subtest. Questions 6-16 

of the GTM have been used to assess student interest and attitude in 

music. The researcher read orally all test directions, working of 

examples, and survey questions. Testing occurred at approximately the 

same time of day for all subjects. The test schedule was devised to 

minimize fatigue, boredom, and bias in testing time. The researcher 

administered all tests following standardized procedures stated by the 

test authors. 

Data were analyzed using the Statistical Analysis System (SAS), 

and are treated descriptively using the univariate procedure. The MAT 1 

and MAT 2 subtests and total scores for GT, average, and EMH students 

have been analyzed for differences using the General Linear Models 

multivariate procedure. With each music achievement test providing 

three subtests and a total score, analysis resulted in an 8 x 3 

design. In an exploratory approach to explaining variance in music 

achievement, this study used the stepwise regression procedure with the 

maximum improvement model option. "This method does not settle on 

a single model. Instead it looks for the 'best' one-variable model, 

the 'best' two-variable model, and so forth" (SAS, 1979, p. 391). A 

post hoc analysis using the Scheffe' Test was performed to determine what 

specific differences in music achievement exist among all subject 

groups. 

Results of the analyses are displayed in table form with explana

tory paragraphs. The descriptive analysis results are presented first, 

followed by the multivariate, post hoc, and stepwise regression analyses. 
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CHAPTER IV 

RESULTS 

A comparison of notational skills among subjects resulted in the 

following correlations: r = .99 between gifted and talented (GT) and 

average subjects; r = .91 between average subjects and educable men

tally handicapped (EMH); and with the identical relationship r = .91 

between GT and EMH subjects. All correlations exceeded the strength of 

relationship (r = .85), which was the criterion established to assume 

equality among subjects in notational skills. 

Descriptive Sample Data 

Descriptive data generated by the univariate procedure of the 

Statistical Analysis System (SAS) are presented in Table 1 for variables 

MAT 1 total score, MAT 2 total score and IQ. 

Table 1 

Descriptive Data for MAT 1, MAT 2, 

and IQ for Total Sample 

Measure N Mean Median SD Kurtosis Skewness 

MAT 1 287 43.51 43 11.02 -0.29 0.22 

MAT 2 287 40.19 38 13.24 1.77 1.18 

IQ 282a 102.08 107 24.40 -0.95 -0.40 

aFive incomplete student files 
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Additional descriptive data are placed in the appendices (see Appendix 

B). 

Table 2 presents descriptive results by student group. 

Table 2 

Descriptive Data by Student Group 

Educable Mentally Handicapped Students 

Measure N Mean Median SD Kurtosis Skewness 

MAT 1 64 33.89 34 7.10 -0.51 -0.10 
MAT 2 64 31.14 32 6.41 -0.08 -0.12 
IQ 64 66.89 68 8.09 0.37 -0.53 

Average Students 

Measure N Mean Median SD Kurtosis Skewness 

MAT 1 116 42.34 41 9.88 0.22 0.45 
MAT 2 116 37.81 36.5 10.78 0.92 0.95 
IQ 111 101.08 103 14.39 0.60 -0.17 

Gifted and Talented Students 

Measure N Mean Median SD Kurtosis Skewness 

MAT 1 107 50.53 51 9.21 0.20 -0.01 
MAT 2 106 48.26 45.5 14.21 0.86 0.98 
IQ 107 124.16 125 9.25 0.19 0.00 



For each selected variable, the mean and median are approximately 

equal while the kurtosis and skewness lie between ± 1.0. These measures 

appear to be consistent with a normal distribution. (See Appendix C 

for descriptive analysis by group.) Table 3 presents mean scores for 

each variable used in the study. 

Table 3 

Means of Variables Used in This Study 

Variable EMH Average GT 

Pitch Discrimination 7.94 14.53 18.24 
Interval Discrimination 12.08 13.16 14.53 
Meter Discrimination 13.70 14.66 17.84 
Major-Minor Discrimination 11.83 13.37 16.50 
Tonal Center Discrimination 5.22 7.22 8.83 
Auditory-Visual Discrimination 14.25 17.15 23.13 
MAT 1 Total Score 33.89 42.34 50.53 
MAT 2 Total Score 31.14 37.81 48.26 
Music Aptitude 22.80 28.08 35.83 
Tonal Memory 8.89 16.78 24.45 
Interest in Music 5.72 5.97 7.05 
Reading Achievement 295.78 424.13 495.61 
IQ 66.89 101.08 124.16 
Mathematics Achievement 283.77 402.08 453.42 
Mental Age 7.83 12.04 14.43 

Multivariate Analysis 

Differences among EMH, average, and GT students in selected 

abilities in music achievement were analyzed through the General Linear 

Model (GLM) procedure of SAS, with the "Manova" option. Tables 4 

through 11 present the analysis of variance for each music achievement 

subtest and total test score by school group (EMH, average, and GT). 

Each subtest and total score was found to be significant at the 
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£= .0001 level. Pitch discrimination received the largest £ value, 

£ (2,283) = 95.30, while interval discrimination had the lowest £ value, 

£ (2,283) = 10.96. For this study, pitch discrimination shows the 

greatest difference among subjects, while interval discrimination 

differs the least among student groups. 

Table 4 

MAN0VA: MAT 1 

Dependent Variable: Pitch Discrimination 

Sum of Mean 
Source df Squares Square £ £ 

Model 2 4203.80 2101.90 95.30 0.0001 

Error 283 6241.51 22.05 

Corrected Total 285 10445.31 

Table 5 

MAN0VA: MAT 1 

Dependent Variable: Interval Discrimination 

Sum of Mean 
Source df Squares Square £ £ 

Model 

Error 

Corrected Total 

2 

283 

285 

255.79 

3302.17 

3557.96 

127.90 10.96 0.0001 

11.67 
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Table 6 

MANOVA: MAT 1 

Dependent Variable: Meter Discrimination 

Sum of Mean 
Source df_ Squares Square £ £ 

Model 2 856.53 428.27 17.98 0.0001 

Error 283 6741.16 23.82 

Corrected Total 285 7597.69 

Table 7 

MANOVA: MAT 1 

Dependent Variable: MAT 1 Total Score 

Sum of Mean 
Source df Squares Square £ £ 

Model 

Error 

Corrected Total 

2 

283 

285 

11216.29 

23356.86 

34573.15 

5608.15 67.95 0.0001 

82.53 
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Table 8 

MANOVA: MAT 2 

Dependent Variable: Major-Minor Discrimination 

Sum of Mean 
Source df Squares Square £ jj 

Model 2 1000.51 500.25 31.08 0.0001 

Error 283 4554.67 16.09 

Corrected Total 285 5555.18 

Table 9 

MANOVA: MAT 2 

Dependent Variable: Tonal Center Discrimination 

Sum of Mean 
Source df Squares Square £ £ 

Model 2 835.47 417.74 12.04 0.0001 

Error 283 9820.20 34.70 

Corrected Total 285 10655.68 
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Table 10 

MANOVA: MAT 2 

Dependent Variable: Auditory-Visual Discrimination 

Sum of Mean 
Source d£ Squares Square £ £ 

Model 2 ^ 3629.40 1814.70 27.19 0.0001 

Error 283 18884.66 66.73 

Corrected Total 285 22514.06 

Table 11 

MANOVA: MAT 2 

Dependent Variable: MAT 2 Total Score 

Source 
Sum of Mean 

df Squares Square £. 

Model 

Error 

Corrected Total 

2 12808.26 

283 37174.17 

285 49982.42 

6404.13 

131.36 

48.75 0.0001 
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Through the Manova option, the Wilk's Criterion was generated 

to assess differences among multiple dependent variables. The multi

variate analysis of Wilk's Criterion resulted in £ (16,552) = 13.66, 

£ = .0001 , with the JJ statistic = 0.51307. 

Table 12 

Scheffe Test: Differences in Music 

Achievement Among Subject Groups 

Variable EMH/AVE EMH/GT AVE/GT 

Pitch Discrimination 40.21** 98.23** 17.42** 
Interval Discrimination 2.04 10.46** 4.47+ 
Meter Discrimination 0.79 14.65** 11.76** 
Major-Minor Discrimination 3.00 27.61** 16.89** 
Tonal Center Discrimination 2.34 7.69** 2.07 
Auditory-Visual Discrimination 2.56 24.04** 14.90** 
MAT 1 Total Score 17.59** 68.20** 22.59** 
MAT 2 Total Score 6.89* 45.37** 23.09** 

+£c. 05 
*£*,01 

**£<.001 

The Scheffe' Test (Table 12) was used to assess specific differ

ences in music achievement among GT, average, and EMH subject. All 

differences between EMH and GT subjects are significant, £<.001. A 

comparison of differences between average and GT subjects resulted in a 

nonsignificant difference in total center discrimination, while interval 

discrimination was found to be significant, £<.05, with all remaining 

variables significant beyond £<.001. In the comparison of EMH and aver

age subject subtest scores, only pitch discrimination was found signifi

cant, £<.001. All other subtests resulted in no significant differences. 
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Through the use of the standard procedure of SAS, test results 

were standardized with a mean of 100, and a standard deviation of 10. 

The standardized discriminant function coefficients for the multi

variate analysis are reported in Table 13, showing the strength of 

association each variable can discriminate among subjects. 

Table 13 

Standardized Discriminant Function Coefficients 

for Music Achievement Tests 

Standardized 
Variable Coefficient 

Pitch Discrimination 1.1919 
Interval Discrimination 0.4512 
Meter Discrimination 0.4770 
MAT 1 Total Score -1.0546 
Major-Minor Discrimination -0.0793 
Tonal Center Discrimination -0.0122 
Auditory-Visual Discrimination -0.4291 
MAT 2 Total Score 0.6399 

Exploratory Regression Analysis 

A correlation matrix shows positive correlations among all 

variables, with the strength of relationship ranging from jr = .08 to 

_r = .96 (see Appendix D). The regression analysis used the stepwise 

procedure of SAS with the maximum R-square option. Table 14 presents 

the best one variable model for predicting total scores on MAT 1. This 

model explains approximately 44 percent of the variance in total test 

scores of MAT 1, accounting for 44 percent of the total variability of 

these scores. 
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Table 14 

Stepwise Regression: Best One 

Variable Model for MAT 1 

R Square = 0.44 

Variable df 
Sum of 
Squares 

Mean 
Square F R 

Tonal Memory 
Error 
Total 

1 
251 
252 

13356.17 
16688.83 
30045.00 

13356.17 
66.49 

200.88 0.0001 

B 
Value 

STD 
Error 

Type II 
Sum of 
Squares F £L 

Intercept 
Tonal Memory 

26.80 
0.94 0.07 13356.17 200.88 0.0001 

Table 15 shows the best two variable model for MAT 1. This 

model takes into account variables tonal memory and music aptitude. 

Together both variables explain approximately 52 percent of the variance 

in total test scores of MAT 1. With the addition of music aptitude, 

eight percent more of the variability of MAT 1 test scores can be 

described (see Table 15). 

The best three variable model for MAT 1 is shown in Table 16. 

The variables tonal memory, music aptitude, and interest explain 

approximately 53 percent of the variance in MAT 1. 
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Table 15 

Stepwise Regression: Best Two 

Variable Model for MAT 1 

R Square = 0.52 

Sum of Mean 
Variable df Squares Square F 

Music Aptitude 2 15511.01 7755.50 133.40 0, .0001 
Error 250 14533.99 58.14 
Total 252 30045.00 

Type II 
B STD Sum of 

Value Error Squares F £ 

Intercept 19.49 
Music Aptitude 0.44 0.07 2154.84 37.07 0. .0001 
Tonal Memory 0.61 0.08 3192.49 54.91 0. .0001 

Table 16 

Stepwise Regression: Best Three 

Variable Model for MAT 1 

R Square = 0.53 

Sum of Mean 
Variable df - Squares Square £ fi. 

Interest in Music 3 15800.91 5266.97 92.07 0.0001 
Error 249 14244.09 57.21 
Total 252 30045.00 

Type II 
B STD Sum of 

Value Error Squares F 

Intercept 17.79 
Music Aptitude 0.42 0.07 1887.33 32.99 0.0001 
Tonal Memory 0.58 0.08 2875.16 50.26 0.0001 
Interest in Music 0.45 0.20 289.90 5.07 0.0252 
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All other variables--IQ, reading achievement, mathematics achieve

ment, sex, and mental age--in conjunction with tonal memory, music 

aptitude, and interest explain approximately 54 percent of the variance 

of MAT 1. Table 17 is the regression model using all eight independent 

variables. Other models using four, five, six and seven variables 

appear in the appendices (see Appendix E). 

Table 17 

Stepwise Regression: Best Eight 

Variable Model for MAT 1 

R Square = 0.54 

Sum of Mean 
Variable df Squares Square F P. 

Mathematics 8 16094.86 2011.86 35.19 0.0001 
Level 

Error 244 13950.14 57.17 
Total 252 30045.00 

Type II 
B STD Sum of 

Value Error Squares F H 

Intercept 13.81 
IQ 0.02 0.09 2.43 0.04 0.84 
Reading Level 0.01 0.02 36.17 0.63 0.43 
Mathematics 

Level -0.00 0.02 0.41 0.01 0.93 
Music Aptitude 0.38 0.08 1455.20 25.45 0.0001 
Tonal Memory 0.42 0.11 853.92 14.94 0.0001 
Interest in 

Music 0.48 0.21 318.03 5.56 0.02 
Sex -0.49 0.99 13.94 0.24 0.62 
Mental Age 0.09 0.64 1.25 0.02 0.88 
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In Table 18 the regression model for MAT 2 differs slightly 

from the model for MAT 1. For MAT 2, music aptitude is the best single 

predictor, able to explain 41 percent of the variability of MAT 2 

total test scores. Differences in MAT 2 test scores can best be 

accounted for by music aptitude test scores. 

Table 18 

Stepwise Regression: Best One 

Variable Model for MAT 2 

R Square = 0.41 

Variable df 
Sum of 
Squares 

Mean 
Square F E 

Music Aptitude 
Error 
Total 

1 
250 
251 

17196.64 
24504.32 
41700.96 

17196.64 
98.02 

175.45 0.0001 

B 
Value 

STD 
Error 

Type II 
Sum of 
Squares F ,R 

Intercept 
Music Aptitude 

11.42 
0.95 0.07 17196.64 175.45 0.0001 

The best two variable model contains music aptitude and tonal 

memory; together they explain 48 percent of the variance in MAT 2 total 

scores (Table 19). The inclusion of the variable interest into the 

previous regression equation, Table 18, allows the explanation of 53 

percent of the variance in MAT 2 total test scores. 
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Table 19 

Stepwise Regression: Best Two 

Variable Model for MAT 2 

R Square = 0.48 

Sum of Mean 
Variable df Squares Square F £ 

Tonal Memory 2 20207.41 10103.70 117.05 0 .0001 
Error 249 21493.56 86.32 
Total 251 41700.96 

Type II 
B STD Sum of 

Value Error Squares F £ 

Intercept 11.25 
Music Aptitude 0.60 0.09 3982.61 46.14 0 .  ,0001 
Tonal Memory 0.59 0.10 3010.76 34.88 0 .  ,0001 

Table 20 

Stepwise Regression: Best Three 

Variable Model for MAT 2 

R Square = 0.53 

Variable df 
Sum of 
Squares 

Mean 
Square F £ 

Interest in Music 3 22097.64 7365.88 93.19 0.0001 
Error 248 19603.33 79.05 
Total 251 41700.96 

Type II 
B STD Sum of 

Value Error Squares F £ 

Intercept 6.89 
Music Aptitude 0.55 0.09 3168.42 40.08 0.0001 
Tonal Memory 0.53 0.10 2338.40 29.58 0.0001 
Interest in Music 1.16 0.24 1890.23 23.91 0.0001 
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The best three variable model for MAT 2 is shown in Table 20. 

The variables music aptitude, tonal memory, and interest explain approx

imately 53 percent of the variance in MAT 2. 

Table 21 presents the effect each variable has on MAT 2. Only 

music aptitude, tonal memory, and interest are significant (£ = .0001) 

predictors of MAT 2 total test scores. See Appendix F for other 

regression models. 

Table 21 

Stepwise Regression: Best Eight 

Variable Model for MAT 2 

R Square = 0.54 

Variable df 
Sum of 
Squares 

Mean 
Square F E 

Sex 8 22524.19 2815.52 35 .68 0, .0001 
Error 243 19176.77 78.92 
Total 251 41700.95 

Type II 
B STD Sum of 

Value Error Squares F R 

Intercept 10.17 
IQ 0.23 0.10 376.45 4 .77 0. ,03 
Reading Level -0.02 0,02 42.80 0 .54 0. .46 
Mathematics 

Level -0.01 0.02 28.97 0 .37 0. ,54 
Music Aptitude 0.55 0.09 3017.85 38 .24 0. ,0001 
Tonal Memory 0.57 0.13 1535.63 19 .46 0. ,0001 
Interest in 

Music 1.09 0.24 1582.21 20 .05 0. ,0001 
Sex 0.35 1.17 7.08 0 .09 0. 76 
Mental Age -1.34 0.76 248.14 3 .14 0. 08 
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For both regression equations, for MAT 1 and MAT 2, the variables 

tonal memory, music aptitude, and interest are the three best predic

tors. The amount each regression model could explain variability in 

either MAT 1 and MAT 2 was approximately the same, 54 percent. 

Summary 

Differences in music achievement among GT, average, and EMH 

fifth- and sixth-grade students are shown by the multivariate analysis 

to be significant for each subtest and total score of MAT 1 and MAT 2. 

In post hoc analysis, the Scheffe Test reveals significant differences 

among all groups for MAT 1 and MAT 2 total test scores. Differences in 

subtest scores were found significant between GT and EMH subjects and 

between GT and average subjects. Pitch discrimination was the only 

subtest to show significant differences among all subject groups. In 

the stepwise regression analysis both regression models explain more 

than 20 percent of the variance in music achievement. The alpha level 

of £ = .05 was exceeded by the multivariate and stepwise analyses. 
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CHAPTER V 

SUMMARY AND CONCLUSIONS 

The purposes of this study were to identify differences in music 

achievement among GT, average, and EMH students and to determine the 

relationship between music achievement and a selected set of predictor 

variables—music aptitude, IQ, reading achievement, mathematics achieve

ment, tonal memory, interest in music, mental age, and sex. Significant 

differences in music achievement among GT, average, and EMH subjects 

were found for total test scores of MAT 1 and MAT 2. These differences 

can provide a basis for specifically designed objectives and goals for 

each student group. 

Hypotheses 

From the results of the analyses, the null hypotheses for this 

study were rejected. 

1. In the multivariate analysis there will 
be no significant (jd< .05) differences 
in music achievement test scores among 
gifted and talented, average, and 
educable mentally handicapped fifth-
and sixth-grade students (see Tables 
4-11, pp. 29-32). 

2. No regression model will be obtained 
that explains 20 percent of the 
statistical variance in music achieve
ment (see Tables 14-21, pp. 35-40). 

Further, the post hoc analysis (Scheffe' Test) revealed a cluster

ing effect in the multivariate analysis, EMH and average students' 

ability in each of the following subtests--interval, meter, major-minor, 
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tonal center, and auditory-visua 1 discrimination, within limits of this 

analysis, were judged to be equal. 6T students, however, were shown to 

be widely separated in music achievement from EMH and average students. 

For each subtest, except tonal center discrimination, GT students were 

found to be significantly higher in music achievement than the two other 

student groups. Total test scores for MAT 1 and MAT 2 and the pitch 

discrimination subtest show significant differences among all student 

groups. 

The results of this study have been derived from an assessment of 

music achievement levels in fifth- and sixth-grade students, attending 

a weekly 30-minute music class taught by a music education specialist. 

A generalized application of the study is limited by the following: 

1. The narrow age range of the subjects 

2. The socioeconomic characteristics of a 

semiurban southern country 

3. The selection criteria used for GT and 

EMH programs. 

The results of this study are important to both elementary music 

teachers and school administrators. Music teachers can plan more 

effectively knowing specific levels of music achievement characteristic 

of GT, average,and EMH students. School administrators, cognizant of 

differences among student groups in music achievement, are better able 

to schedule music classes for the best possible music instruction. 
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Implications for the Teacher 

The analysis of data has resulted in finding significant differ

ences among GT, average, and EMH students for pitch discrimination and 

in total test scores for MAT 1 and MAT 2. GT test scores, with the 

exception of tonal center discrimination, were found significantly 

different than EMH or average student test scores. Through the appli

cation of the findings of this study, elementary music educators can 

better design educational objectives; and, plan and implement more 

precise and efficient lessons, based upon these specific group abilities. 

Differences in achievement of pitch, major-minor, and audiovisual 

discrimination were greatest among all subtests. While all music 

achievement test scores in the multivariate analysis were found to be 

significant at the identical probability level (£ = .0001), pitch, 

major-minor, and audiovisual discrimination resulted in larger differ

ences among subjects. All other subtests exhibited smaller, though 

significant, differences among subjects. 

Pitch discrimination is the variable that best differentiates 

among subject groups. GT students scored significantly higher than 

other subjects on each of the six subtest variables, but obtained in 

particular higher scores on pitch discrimination. It can, therefore, 

be assumed that GT students require less time working on pitch dis

crimination during music classes than do average or EMH students. EMH 

students will need the most amount of time and training when compared 

to other subjects in pitch discrimination. 

Average and EMH students scored significantly lower than GT 

students on the major-minor discrimination subtest. An implication 
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drawn from this finding can influence music teachers to plan more 

experiences, expanded discussions, and examples of major-minor tonality 

for EMH and average students. GT students have been found to discrimi

nate between major and minor modes better than other subjects, and 

therefore should require less practice in major-minor discrimination. 

Using the results of the auditory-visual subtest, the author 

has concluded that significant differences in music reading skills and 

level of musical understanding exist among GT and average students, and 

GT and EMH students. GT students have been shown to have the greatest 

ability among subjects in comprehending musical notation. Average stu

dents were not superior to EMH students in recalling musical terminology 

and recognizing note types. It can be assumed from the results of 

this study that elementary music teachers should offer increased and 

continuous instruction in musical notation to average and EMH students. 

GT students should require the least amount of study in musical 

notation. 

Implications for the Administrator 

It is recommended that administrators be made aware of the sig

nificant differences in music achievement among GT, average, and EMH 

students. To place dissimilar student groups together can result in a 

loss of education in music for all students. Music classes should be 

conducted at an appropriate ability level for each student group. 

In consideration of achievement differences in reading and mathematics, 

students are not usually main streamed in these areas. Music classes 

warrant the same treatment. 
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The results of this study can assist administrators in making 

decisions concerning the placement and grouping of students. EMH and 

average students, according to the post hoc analysis, can be main-

streamed. Both of these student groups show similar abilities in all 

subtests of MAT 1 and MAT 2 except pitch discrimination. Therefore, the 

mainstreaming of EMH with average students should not be an instruc

tional liability to an effective music program. GT students, however, 

should not be mainstreamed with either average or EMH students. The 

differences between GT and other student groups are significant to the 

level that, if GT students were combined with EMH or average students, 

this situation could promote boredom among GT students if instruction 

is directed toward average students, or "lose" average students if 

instruction is structured for GT students. 

Comparison with Previous Findings 

The results of the present study closely parallel those obtained 

by Bailey (1975). He found that students with higher IQ test scores 

also scored the highest on MAT 1 and MAT 2. Student interest and 

involvement in music were also found to be significant factors in music 

achievement test scores in both studies. 

IQ has been identified by Wermuth (1971), Bailey (1975), and 

McCarthy (1980) as a significant predictor variable for music achieve

ment. Ianacone (1976), however, determined that IQ was a variable 

with minimal predictor value. In the present study, the regression 

analysis of MAT 2 shows agreement with the conclusions reached by 

Wermuth, Bailey, and McCarthy, that IQ is a significant predictor 
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(£ = .03) of music achievement. For MAT 1, IQ was found not to be a 

significant predictor (jd = .84) of music achievement. 

Sex apparently is not a significant predictor for either MAT 1 

or MAT 2. This finding is in agreement with McCarthy (1980), but not 

in accordance with Jarrell (1971). 

Differences in tonal memory subtest scores among the three 

student groups closely parallel research conducted in general memory 

differences. GT students showed greater test scores in tonal memory 

than either average or EMH students. Roger et al. (1978) suggests this 

is a result of a richer prior knowledge by GT students because of 

greater involvement in musical activities. Thus, it is concluded that 

tonal memory is a significant predictor of music achievement, and is 

a major difference among GT, average, and EMH students. 

Results from this study show mathematic: achievement and reading 

achievement to be poor predictors of music achievement. Cummins and 

Das (1980) and Karol (1979) have concluded that EMH students differ 

from average or GT students in reading ability due to a lack of atten

tion to relevant stimuli. It was this researcher's observation that 

all students, regardless of group, were attentive to test directions and 

followed each instruction carefully. It should be noted, however, the 

author's contact with subjects was limited to four half-hour sessions. 

Considerations for Interpretation 

The results of this study may have been affected by the test-

taking experiences of the subjects. All subjects had, in close proxim

ity to the present study, completed the North Carolina Annual Testing 
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Program. Many of the students may have used this prior experience to 

achieve higher music test scores, while conversely other students may 

have been tired of the testing routine, adversely affecting their music 

test scores. 

Music achievement test results may have been affected by a 

testing schedule during the late spring. Subjects may have benefited 

through increased experience in music classes resulting in higher music 

achievement test scores than subjects examined in the fall season. 

While the range of music achievement test scores may change throughout 

the school year, differences in music achievement among GT, average, and 

EMH students should generally remain the same. 

Subjects who were accustomed to female teachers may have 

responded differently to the male researcher. In addition, each music 

test appeared to be novel and a sometimes interesting stimulus. In 

participating in an unusual experience, some subjects may have been 

stimulated to higher music achievement test scores, while other students 

may have been intimidated by the new stimuli. 

Suggestions for Future Research 

The findings of this study can be utilized as a beginning for 

understanding how students differ in music achievement. Further 

research possibilities could parallel studies of sex differences in 

mathematics. For example, do differences in music achievement vary 

with age? Will differences exhibited by subjects remain the same 

throughout the public school experience or will differences in music 

achievement increase or decrease? Additional research into memory 



49 

(both tonal memory and also general memory ability) is needed to assess 

the role memory ability plays in levels of music achievement. Unlike 

previous research, this study did not examine the relationship between 

instrumental and keyboard experience in music achievement. 

While student interest was found significant at £ = .05, many 

EMH students showed an interest in music but had limited experience. 

Average and GT students indicated that they were more experienced in 

band, orchestra, and keyboard instruments. As these activities fre

quently require financial support, socioeconomic status should be 

considered in future research. Interest in music may also be affected 

by parental ability to offer additional training in music. In addition, 

the attitudes of classroom teachers should be studied to determine the 

nature of the effect of teacher attitude on student interest in music. 

This study is intended to validate many beliefs educators main

tain about differences among GT, average, and EMH students. While 

this study is not presented as a total explanation of the musical 

differences among GT, average, and EMH students, it informs music 

educators and school administrators of student differences in music 

classes. By explaining specific differences in music achievement 

among student groups, the results of this study allow music educators 

the opportunity to educate each student at an appropriate level of 

ability. 
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NAME TEACHER GRADE 

1. 
u>S§§ <2>32§ <3> £§§? (4)3HS 
(s) 33HJ <6)2(211? 

n n n n i—i n n ̂  r~\ r~\ 
(16) Jj.2,,3, (17) SaS (IBliiSti <19>ll/v2li^ 

/-\ r\ ry~  ̂

I 

W & &  ( 3 ) ^  ( S l f i a  < 6 ) ^  

<16'SSS (17)SSS (18) S3© <19>3SS 
. r-\r-\ r-% 

(20)  

<39>3£35 '4o>3S33 <42>3233 

a 
~r~r 1 

7 S I 
m 

& 0 

2 g 9 s 

7 u 

s 
9 a4.l 

-,5.| / J  J 1  

NOTE RHYTHM SAME 

• 

SAME 

SAME 

ls,t time... • • 

2nd time... • • 

3rd time... • D 
• 
• 

. . . .NOTE RHYTHM. . . . 

, . . .NOTE RHYTHM 

NOTE RHYTHM SAME 

1st time.,,,. • P D 

2nd time..., • 

3rd time. • 
• 
• 

• 
n 

4. 

A 
X aBs 

1 • a o 2 a n a 
3 P o • 

i • • • D 
2 Q D D P  
3QDDO 

I * 3 4 S 

! • • • • •  
2 0 P Q D  C D  
3 a a a a  a  
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Table A 

Descriptive Data: Total Sample 

Variable !  N Mean Median SD Kurtosis Skewness 

Pitch 
Discrimination 287 14.44 14 6.06 1.15 0.05 

Interval 
Discrimination 287 13.43 14 3.53 1.33 -0.16 

Meter 
Discrimination 287 15.63 16 5.16 0.07 0.08 

Major-Minor 
Discrimination 286 14.19 13 4.41 0.66 0.84 

Tonal Center 
Discrimination 286 7.37 7 3.15 0.54 0.78 

Auditory-Visual 
Discrimination 286 18.72 17 8.89 1.54 1.13 

Music Aptitude 285 29.78 29 8.73 -0.56 0.17 

Tonal Memory 287 17.88 19 7.67 -1.23 -0.14 

Interest in Music 285 6.32 6 2.52 -0.54 0.11 

Reading 
Achievement 255 419.36 445 86.73 -1.13 -0.48 

Mathematics 
Achievement 255 390.71 417 73.18 -0.69 -0.73 

Mental Age 282 11.99 12.5 2.90 -0.86 -0.37 
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Table B 

Educable Mentally Handicapped Students 

Variable N Mean Median SD Kurtosis Skewness 

Pi tch 
Discrimination 64 7.94 8 2.98 -0.64 -0.01 

Interval 
Discrimination 64 12.08 12.5 3.23 -0.60 -0.24 

Meter 
Discrimination , 64 13.70 14 4.54 -0.42 0.13 

Major-Minor 
Di scrimination 64 11.83 12 3.12 0.44 -0.25 

Tonal Center 
Discrimination 64 5.22 5 2.09 -0.09 0.41 

Audi tory-Vi sual 
Discrimination 64 14.25 14 5.23 -0.06 0.73 

Music Aptitude 64 22.80 23 6.13 -0.02 0.05 

Tonal Memory 64 8.89 8 3.42 6.73 1.56 

Interest in Music 64 5.72 5 1.95 -0.38 -0.02 

Reading 
Achievement 64 295.78 292.5 28.91 1.87 -0.10 

Mathematics 
Achievement 64 283.75 285 33.71 0.90 0.27 

Mental Age 64 7.83 7.8 0.99 -0.04 -0.28 
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Table C 

Average Students 

Variable N Mean Median SD Kurtosis Skewness 

Pitch 
Discrimination 116 14.53 14.5 5.22 -1.12 0.14 

Interval 
Discrimination 116 13.16 13 3.78 0.65 -0.10 

Meter 
Discrimination 116 14.66 14 5.22 0.74 0.50 

Major-Minor 
Discrimination 116 13.37 13 3.31 1.57 0.89 

Tonal Center 
Discrimination 116 7.22 7 2.74 0.99 0.78 

Auditory-Visual 
Discrimination 11G 17.15 16 8.12 0.90 0.89 

Music Aptitude 115 28.08 27 7.83 -0.55 0.40 

Tonal Memory 116 16.78 17 6.26 -0.75 -0.02 

Interest in Music 115 5.97 6 2.53 -0.32 0.11 

Reading 
Achievement 100 424.13 423 48.68 -0.85 0.05 

Mathematics 
Achievement 100 402.08 406 40.12 2.75 -0.69 

Mental Age 111 12.04 12.17 1.82 0.53 -0.17 
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Table D 

Gifted and Talented Students 

Variable N Mean Median SD Kurtosis Skewness 

Pi tch 
Discrimination 107 18.24 20 4 .93 -0.71 -0.53 

Interval 
Discrimination 107 14.53 15 3 .08 4.94 -0.08 

Meter 
Discrimination 107 17.84 18 4, .67 1.13 -0.46 

Major-Minor 
Di scrimination 106 16.50 15.5 5, .05 -0.78 0.43 

Tonal Center 
Discrimination 106 8.83 8 3. 33 -0.18 0.59 

Auditory-Visual 
Discrimination 106 23.13 21 9. ,56 0.81 1.05 

Music Aptitude 106 35.83 36 6. 87 -0.42 0.12 

Tonal Memory 107 24.45 25 3. 97 -0.49 -0.53 

Interest in Music 106 7.06 7 2. 66 -0.95 -0.08 

Reading 
Achievement 92 495.61 509 55. 67 68.92 -7.76 

Mathematics 
Achievement 91 453.42 455 17. 20 -0.49 -0.02 

Mental Age 107 14.43 14.42 1. 34 0.46 0.08 
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S ati'pitch discrimination 

S at} I nterval discrimination 
MAT1 3 NAT I METER DISCRIMINATION 

AY1TOT NAT1 10?At SCORE 
10 

NENTACC MENTAL ACE 
READACH READING ACHIEVEMENT 

"8H1 MAT2 MAJOR MINOR DISCRIMINATION 
MA MA n2 TONAL CENTER DISCRIMINATION 

NAM I 
i.ooooo 
O.oooo 287 0,2161* 
0*0002 

9 . « o i 5 .  
0.0U01 287 0,(0412 
8 . 0 0 0 1  

2 8 7  
b 3 2  

MAT23 MAT2 AUDITOR* VISUAL DISCRIMINATION 
MAT2T0T MAT2 TOTAL SCORE 
MATHACH MATH ACHIEVEMENT 
MUSICAPT MUSIC APTITUDE TEST SCORE 

0*6632b 
0 . 0 0 0 1  283 0,6454i O.OuOl 

2 8 2  0,68592 6.O0OI 255 0,44347 
o.oooi 28 6 

0 , 4 9 4 9  3 
O.oooi 28e 0,602*2 
O.oooi 

286 
0 , 5 9 1  S o  
O.oooi 

286 O.bJOu I 
6 . 0 0 O 1  25S 

0,62061 
6 . 0 0 0 1  285 

MAT 11 
0 .21618  
0.0002 

2 B  I  l,00ooo 
fl.oooo 

O.JlilO 
o.oooj 

0 , 5 a l « 9  O.oooi 
0 . 2 5 ^ 0 0  o.rA 
0 , 2 b 3 7 6  O.OoOl 

2 8 2  
0 . 2 6 4 1 9  O.ouOl 

2 5 5  
0 , 2 5 2 e 9  6.O00: 

2 8 6  
0 , 2 3 8 4 6  O.ouol 2tf6 
0 . 3 3 9 o 5  O.ouol 

MAT13 MAT1T0T 10 MtNTACE 

286 
0 , 3 b 7 y J  O.uoul 

286 
0 . 2  3 7  I S  O.O00I 

2 5 5  
0 , 3 4 1 9 5  O.ouol 

2 8 5  

0 , 4 0 3 9 7  
0.000 

0 ,  3 1 S  1  0  
6 . 0 0 0 1  

2 8 7  
1 ,00000 0.0000 

2 8 7  
0 , 7 8 9 2 4  O.OOOI 

2 8 7  
0 , 3 0 4 4 8  0.0001 

2 8 2  
0 , 2 9 7 1 6  

0 . 0 0 0 1  
282 

0 , 3 4 0 8 0  0.00O1 2SS 
0 , 3 7 e 4 1  

6 . 0 0 0 1  
2 8 6  

0 , 3 5 2 7 2  
6 . 0 0 0 1  

2 8 6  
0 , 3 8 2 B 2  

O . O 0 0 I  
206 

0 , 4 5 6 * 7  
6 . 0 0 0 1  

286 
0 , 2 9 6 2 9  

6 . O 0 O I  
2 S S  

0 . 4 2 4 0 0  
6 . 0 O 0 1  

2 8 5  

0 , 8 0 4 3 2  
6. 0 0 0 4  

0,5*109 
6 , 0 0 0 1  

0 , 7 | t $ 2 4  
o . o u o l  

2 8 7  
1,00000 
6.0000 

2 8 7  
0 . 5 8 4 1 1  0.0001 

2 8 2  
0 , 5 7 0 9 3  

6 .0001  
282 

0 , 6 1 1 8  4  
6 . O O 0 I  

2 5 5  
0 , 4 9 8 9 9  

6.0001 
2 8 6  

0 , 5 1 5 6 0  
6 . 0 0 0 1  

2 8 6  
0 , 5 6 3 4 4  O.ouol 

0,66326 O.oooi 
0 , 2 5 7 0 0  

6 .0001  

2 K b  
5 5 4  0 , 6 5 5 4 9  O.oooi 
286 

0 , 5 4 6 4  4  
6 . 0 0 0 1  

2 S 5  0 . 6 44 >1 0.0001 285 

, 2 8 1  
0 , 8 7 * 0 4  

6 . 0 0 0 1  
2 5 4  

0 . 5 8 2 8 b  
O . o O o l  

2 8 0  

0,64543 
& . 0 0 0 1  

2 8 2  
0 , 2 5 3 7 6  

6 . 0 0 0 1  

282 571 

iji 0.29^16 O.JO 
o.oooi 

282 
0 , 5 8 4 1 1  

& . 0 0 0 1  
282 

1 , 0 0 0 0 0  
6 . 0 0 0 0  282 

0 , 9 6 3 0 5  
6 . 0 0 0 1  

2 8 2  
0 . 9 1 5 3 8  O.OOol 

?54 
0 , 4 0 9 3 4  

6 . 0 0 0 1  
2 8 1  

0 , 4 3 4 5 2  
& . 0 0 0 1  281 

0 , 4 2 2 5 3  
6 . O 0 O I  

2 8 1  
0 , 5 1 6 6 1  

6 . 0 U 0 1  

0.0001 
282 0,57093 

6 . 0 0 0 1  
282 

0 , 9 6 3 0 5  
6 . 0 0 0 1  

2 8 2  
1 , O O O o O  

& . 0 0 0 0  

O . O u O l  
2 b 4  0.3822* 

6s o o o i  
2 0 1  0.4 11 7 u 0.0U01 2 d 1 0,39470 Q.GUU\ 
2 # i  

O . 4 0 2 ! > 3  
o . a o u i  d*\ 0 .  B 4  B 1 4  
O . o o o i  

0,569*3 
'°!l80 

TONALMEM TONAL MtNORT TEST SCORE 
INTEREST INTEREST IN MUSIC 
SEX 

SCHOOLCP SCHOOL CROUP ENH,AVERAGE,OR GT 

0 , 6 9 0 4 8  
6 . 0 0 0 1  

2 8 7  
0 , 2 7 0 7 6  

6 .0001  
2 8 5  

0 , 0 6 9 3 7  
6 . 2 4 1 4  

2 8  7  
0 . 6 2 5 5 2  

6 . 0 0 0 1  
2 8 7  

0,30450 
O . o O o l  2»1 0.32244 O.oooi 285 0,OV3 I I 
0 . 1 1 j 2  

0 . 2 6 ^ 3 4  O.ouol 
2 8  7  

0 , 4 1 3 9 5  
6 , 0 0 0 1  

0 , 2 2 ^ 4 2  
6 . 0 0 0 1  

2 8 5  
0 , u 9 1 8 0  

6 . 1 2 0 7  
2 8 7  

0 , 3 2 1 4 5  
6 . 0 0 0 1  

2 8 7  

0 , 6 b 4 4 4  
6 . 0 0 0 1  

2 8 7  
0 . 3 5 2 1 4  0.0001 

2 8 5  
0 ,  1 O B b S  

6 . 0 6 5 5  2b ) 
0 . 5 7 1  B O  0.0001 

2 8 7  

0 . 7 7 2 5 2  
6 . 0 0 0 1  

2 8 2  
0 . 2 0 4 3 b  0.0U06 

280 
0 , 0 8 6 7 5  

6 . 1 4 6 2  28; 
0 , 8 7 9 8 3  

6 . 0 0 0 1  
2 8 2  

0 , 7 5 4 7 3  
6 . 0 0 0 1  

0 . 1 b ^ $ 4  
U . O O e  1  

2 b  0  O.U^bVb 0.1*76 
402 

0 , 8  4  5  B b  0.0001 
2 b 2  

(continued) 



68 

SUTI'PITCH DISCRIMINATION 

NATl'lNTERVAL DISCRIMINATION 

!m3NlTCR DISCRIMINATION 

5ATITIOTAL SCORE 
10 

RENTAGE 
MENTAL ACE 

RCAOACH 
READING -ACHIEVEMENT 

SAI^'XAJOR MINOR DISCRIMINATION 
NATIONAL CENTER DISCRIMINATION 

NAT^AUDITOR* VISUAL DISCRIMINATION 

MAT2T0T 
NAT2 IOTAL SCORE 

MATHACH 
MATH ACHIEVEMENT 

Mull£*APTlTUDE TEST SCORE 

TONALMEM 
TOMAL MEMORY TEST SCORE 

INTEREST 
INTEREST IN MUSIC 

SEX 

3CH00LGP 
SCHOOL CROUP EMM,AVERACE > OR CT 

RBAUACH 

0,68592 
0.UOO1 

255 
0.26419 0.0001 

255 
0,34080 

0 . 0 0 O 1  
255 

0,61184 O.OOul 
255 

0,915 38 
0 .0001  

254 
0,885 .8 
6.0001 

254 
1 , 0 0 0 0 0  0.0000 

255 
0.40922 

6. 0 0 0 1  
254 

0,445BU 
6 . 0 0 0 1  

254 
0.39143 

6 . 0 0 0 1  
254 

0,5063b 
0.Duo 1 

254 
0,91551 O.OuOl 

255 
0,61650 

0 . 0 0 0 1  
254 

0,77748 
6 . 0 0 0 1  

255 
0.23965 

o . o o u l  
254 

0,19273 
6.0020 

255 0.8941)0 
6 . 0 0 0 1  

255 

MAT21 

0,44347 
6.0001 

286 
0,25269 

0.0001 
2 8 6  

764 

MAT22 

0,49493 
O . O O W l  

2*6 
0,2304b 

6.0001 

MAT2J NAT2T0T MATHACH 

0.37641 
O.OOul 

2 8 6  
0.49899 

6 . 0 0 0 1  
286 

0,40934 
6.0301 

0,38228 
6 . 0 0 0 1  

0,40^2^ 6 . 0 0 0 1  
254 >,00000 

6. ooou  
286 

0,40634 
6 . 0 0 0 1  

286 
0,485*0 

6 . 0 0 0 1  
286 

0,74000 6.0001 
28b 

0,3461b 6 . 0 0 0 1  
254 

0,47425 6 . 0 0 0 1  
284 

0,51278 
6 . 0 0 0 1  

O.39I0? 
U.0U01 

284 
0 , 2 3 7 0 3 

6 . 0 0 0 1  
28b 

0,41532 
6 . 0 0 0 1  

2 8 6  

0 , 3 5 - . .  
0 .0001  

286 
0 , 5 1 5 6 0  

6 . 0 0 0 1  
2 8 b  

0 , 4 3 4 5 2  
i.Ogjfl 

0,41170 
6.U001 

0 ,44^*1 
O.ooul 

2 5 4  
0 , 4 0 6 3 4  
6 . 0 0 0 1  

2 8 b  1.00000 
6 . 0 0 0 0  

3*fe 
0 , 3 7 8 5 5  

6 . 0 0 0 1  
2 8 6  

0 , 6 2 0 2 4  
6 . 0 0 0 1  

2 M b  
0 , 3 6 3 b d  

6 . 0 0 0 1  
254 

0,48400 
6 . 0 0 0 1  284 

0,50927 
6 . 0 0 0 1  

2 8 b  
0,23927 
U.U001 

284 
0,11440 6.6533 

2 8 b  
0,42942 
O.OOul 

286  

0,50292 
6 . 0 0 0 1  

i*0 

0,33905 
5.0U01 

2»6 
0,38282 
O.OOul 

2 8 6  534 0,56)44 
6.ouoi 

2 8 6  
0,42253 
6.ooui 

2 til 
0.J9470 
6.0U01 

281 
0,39143 

6.0U01 
254 

0,48590 
fl.Oool 

2 8 6  
0,37835 
O.OuOl 

28b 
1 ,000J0 
d.oooo 

28b 
0,90911 
6.0OO1 

286 
0,3504b 

6 . 0 0 0 1  
254 

U,56008 
6 , 0 0 0 1  

284 

0,49806 
6 . 0 0 0 1  

2 8 6  
0.38617 
O.OuOl 

284 
U.u84«2 
6.1525 

2 8 6  
U,39254 
6.0U01 

2 8 6  

0.59150 
6 . 0 0 0 1  

0.36^?3 
6 . 0 0 0 1  

286 
0,45697 

6 .0001  
28b 

0,65549 
6 , 0 0 0 1  

28b 0,51661 
6 . 0 0 0 1  

281 
0,48253 

6 . 0 0 0 1  
2 8 1  

0,50b3b 
6 . 0 0 0 1  

254 
0.74006 

0 . 0 0 0 1  
286 

0,62024 
6 . O O 0 I  

2eb 0.9091 1 
O . O U O l  

28b 
1.ooouo 

6 . 0 0 0 0  

0.43^8 
0 . 0 0 0 1  

254 
0,6356b 
O.OuOl 

284 

0 , b 1 8 9 4 
0.Ouu} 

28b 
0,44859 

6 . 0 0 0 1  
284 

0, lb373 
6.0055 

28b 
0,50144 

6 . 0 0 0 1  
28b 

0,6 2 0 0 1  6.00ul 
255 0, 2 3 M 5 

6 . 0 0 0 1  255 0,29629 6.U001 
235 0,54644 0.UO u1 255 0,87704 

6 . 0 0 0 1  234 0,84814 
6 . 0 0 0 1  234 0,91535 
O . o o u l  255 0 . 3 4 6 1 6  
0 , 0 0 0 1  254 0,3b3b8 
O . O O u l  234 0,3504b 
6 . O O 0 I  254 0.438 0 . O o o1 234 1 .  O O 0 0 O  
O.OouO 

235 
0,52533 0.0001 

254 

0,71542 0 , u o o  1  
255 

O.lBbDO 
0 . 0 0 2 0  

234 
0.1499I 
0.0166 

255 
0,8724 J 

5 . 0 0 U 1  
255 

(continued) 



MUSICAPT TONALMEM INIEMtST SEX 5CH00LUP 

SATIVITCH DISCRIMINATION 

NATl'lNTERVAL DISCRIMINATION 

NATI'METER DISCRIMINATION 

BAT1TOT . „„ 
HAH TOTAL SCORE 

10 

NENTACE 
MENTAL Ai;C 

RCADACH 
READING ACHIEVEMENT 

SAH'MAJOR MINOR DISCRIMINATION 

5A?22TONAL CENTER DISCRIMINATION 

5AT23AUDITORT VISUAL DISCRIMINATION 

MAT2T0T 
NAT2 tOTAL SCORE 

MATHACH 
MATH ACHIEVEMENT 

MUSICAPT 
MUSIC APTITUDE TEST SCORE 

TONALMEM 
TONAL MEMORY TEST SCORE 

INTEREST 
INTEREST IN MUSIC 

sex 

SCHOOLCP „ 
SCHOOL CROUP ENH,AVERAGE,OR CT 

0.62067 0,0001 
26b 

U,J419b 

•°S8i 
0.424U0 6.0001 
0.644?? 
O.OOul 

2e5 
0,5826b 

6 .oooi 
240 

0,56993 
O.ooui 

260  
0,6lbbO 
4.0001 

254 
0.4742b 0.0001 

284 
0.484U0 

6 . 0 0 0 1  

U.bbljoJ 
6 . 0 0 0 1  

264 0,b3bbb 
O.ouoi 

0.52I11 0,0001 
2b4 

i.oooou 
6 . 0 0 0 0  

2»b 

0,65u9S 
O.OUOI 

26b 
0.329bl 

6 . 0 0 0 1  
26b 

U. 1 4 b l  I  
6 . 0 1 2 3  

2Mb 
0 , 5 7 6 0 0  
O.ouui 

26b 

0.69046 0.0001 
267 

0.30450 
6 , 0 0 0 1  

267 
0.413*5 

 . 0 0 0 1  
267 

0.66444 0.0001 
287 

0,77252 
 . 0001  

0.75^1 0,0001 
0.77^4$ 

6 . 0 0 0 1  

0.51278 
O.OOCi 366 o5; 0,50927 
O.OOUI 

2 6 b  
0,49BUb 

-  6 . 0 0 0 1  
2 6 6  

0,61694 
O.OOOl 

2 6 b  
0,7l?42 0.0001 

2bb 
0.6509b 0.0001 

26b 

1 .OOOuO 
0,0000 28* 

0,29224 0.0001 
26b 
343 " 0,13430 

0.0229 
267 

0.767 B 9 
O.OUOI 

267 

0,2707b 6.0001 
26b 

0.32244 
6 . 0 0 0 1  

26b 
0.22742 

6 . 0 0 U 1  
26b 

0,35214 
6.0U01 

265 
0,20436 
6,0006 

0,15^94 6:0061 
26 U 

0,239bb 
6 . 0 0 0 1  

ii* 
0.39907 
S.OOUl 

284 
0,23927 
6.00US 

0.36^H 
O . o o u l  

284 
0,446 59 
6.UU01 

0.166?U 
0,0026 

254 
0,32961 
O.OOOl 

2 6 b  

0 . 2 9 2 2 4  0.0001 
285 

1,ooouo 
6 . 0 0 0 0  

26b 
0,16630 
6.0049 

26b 

°6^iJi 
21b 

0.06937 
6 . 2 4 1 4  

267 
0,09371 

V.V/J 
/ e l  

0,10665 
6•Obbb 

287 
0,O60 7 b 
6.14b 2 

262 
0,07696 
Oc|97fe 

26i 
0,192?3 6.oo2u 
0.23703 0.0001 

26b 
0,11440 
6,Ob 3 3 

o.o»iS5 
6. Ib2b 

2eb 
0,16373 
6.00bb 

26b 
0.14993 
O.Olbb 

2 bb 
0,14611 
6.0123 

26b 

0,1343U 
6.0229 

267 0,16bJ0 
6.0049 

26b 
l.OOUOO 0.0000 

267 
0,15092 
6.010b 

287 

0,62bb2 
6 . 0 0 0 1  

2 67 
0,2b7 34 

O.uou 1 
267 

0,32145 
6 . o u u l  

267 
0.571bO 

0.UU01 
287 

0,8 7 9t)3 
6 .0U01  

262 
0,84566 
A "001 
""262 

0,69*60 
6 . 0 0 0 1  

2bb 
0.41532 
U.0001 26b 

0,42942 
O.ooul 

0. 
O . O u u i  

206 
0.50144 
O.ouui ^eb 

0.87243 
O.Ouul 2bb 

0.576U0 
6.O0OI 

265 

0,7b7«9 
6.0U0J 

0,21441 
6.0003 

265 
0,15092 
6.0105 

267 
1,00000 
6.0O00 

217 
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APPENDIX E 

STEPWISE ANALYSIS: MAT 1 
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Table F 

Stepwise Regression: Best Four 

Variable Model for MAT 1 

R Square = 0.53 

Variable df 
Sum of 
Squares 

Mean 
Square F EL 

Achievement 4 16055.72 4013.93 71.16 0.0001 

Error 248 13989.28 56.41 

Total 252 30045.00 

B 
Value 

STD 
Error 

Type II 
Sum of 
Squares F £ 

Intercept 13.29 

Reading 
Achievement 0.02 0.01 254.81 4.52 0.03 

Music Aptitude 0.38 0.07 1505.59 26.69 0.0001 

Tonal Memory 0.44 0.10 1011.71 17,94 0.0001 

Interest in 
Music 0.46 0.20 300.71 5.33 0.02 
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Table G 

Stepwise Regression: Best Five 

Variable Model for MAT 1 

R Square = 0.54 

Variable df 
Sum of 
Squares 

Mean 
Square F £L 

IQ 5 16078.93 3215.79 56.87 0.0001 

Error 247 13966.07 56.54 

Total 252 30045.00 

B 
Value 

STD 
Error 

Type II 
Sum of 
Squares F 2. 

Intercept 13.30 

IQ 0.03 0.05 23.20 0.41 0.52 

Reading 
Achievement 0.01 0.01 38.79 0.69. 0.41 

Music Aptitude 0.38 0.07 1488.17 26.32 0.0001 

Tonal Memory 0.43 0.11 869.82 15.38 0.0001 

Interest in 
Music 0.48 0.20 316.05 5.59 0.02 



Table H 

Stepwise Regression: Best Six 

Variable Model for MAT 1 

R Square = 0.54 

Variable df 
Sum of 
Squares 

Mean 
Square F £ 

Sex 6 16093.20 2682.20 47.29 0.0001 

Error 246 13951.80 56.71 

Total 252 30045.00 

B 
Value 

STD 
Error 

Type II 
Sum of 
Squares F 2. 

Intercept 13.77 

IQ 0.03 0.05 16.03 0.28 0.60 

Reading 
Achievement 0.01 0.01 48.15 0.85 0.36 

Music Aptitude 0.38 0.07 1494.56 26.35 0.0001 

Tonal Memory 0.43 0.11 870.20 15.34 0.0001 

Interest in 
Music 0.48 0.20 323.85 5.71 0.02 

Sex -0.50 0.99 14.28 0.25 0.62 
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Table I 

Stepwise Regression: Best Seven 

Variable Model for MAT 1 

R Square = 0.54 

Variable df 
Sum of 
Squares 

Mean 
Square F EL 

Mental Age 7 16094.45 2299.21 40.38 0.0001 

Error 245 13950.54 56.94 

Total 252 30045.00 

B 
Value 

STD 
Error 

Type II 
Sum of 
Squares F £ 

Intercept 13.70 

IQ 0.02 0.09 2.19 0.04 0.84 

Reading 
Achievement 0.01 0.01 47.89 0.84 0.36 

Music Aptitude 0.38 0.07 1491.52 26.19 0.0001 

Tonal Memory 0.42 0.11 853.79 14.99 0.0001 

Interest in 
Music 0.49 0.21 319.38 5.61 0.02 

Sex -0.49 0.99 13.91 0.24 0.62 

Mental Age 0.09 0.64 1.25 0.02 0.88 
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APPENDIX F 

STEPWISE ANALYSIS: MAT 2 
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Table J 

Stepwise Regression: Best Four 

Variable Model for MAT 2 

R Square = 0.53 

Variable df 
Sum of 

'Squares 
Mean 

Square F R 

Mathematics 
Achievement 4 22144.22 5536.05 69.92 0.0001 

Error 247 19556.75 79.18 

Total 251 41700.96 

B 
Value 

STD 
Error 

Type II 
Sum of 
Squares F E 

Intercept 9.11 

Mathematics 
Achievement -0.01 0.01 46.58 0.59 0.44 

Music Aptitude 0.55 0.09 3214.86 40.60 0.0001 

Tonal Memory 0.58 0.12 1883.17 23.78 0.0001 

Interest in 
Music 1.15 0.24 1853.46 23.41 0.0001 



77 

Table K 

Stepwise Regression: Best Five 

Variable Model for MAT 2 

R Square = 0.54 

Variable df 
Sum of 
Squares 

Mean 
Square F 

fi. 

Mental Age 5 22354.21 4470.84 56.85 0.0001 

Error 246 19346.76 78.65 

Total 251 41700.96 

B 
Value 

STD 
Error 

Type II 
Sum of 
Squares F R 

Intercept 7.52 

IQ 0.16 0.09 227.26 2.89 0.09 

Music Aptitude 0.56 0.09 3064.31 38.96 0.0001 

Tonal Memory 0.54 0.12 1424.11 18.11 0.0001 

Interest in 
Music 1.08 0.24 1558.24 19.81 0.0001 

Mental Age -1.36 0.75 255.03 3.24 0.07 



Table L 

Stepwise Regression: Best Six 

Variable Model for MAT 2 

R Square = 0.54 

Variable df 
Sum of 
Squares 

Mean 
Square F E. 

Reading 
Achievement 6 22488.00 3748.00 47.79 0.0001 

Error 245 19212.97 78.42 

Total 251 41700.96 

B 
Value 

STD 
Error 

Type II 
Sum of 
Squares F R 

Intercept 9.59 

IQ 0.21 0.10 348.32 4.44 0.04 

Reading 
Achievement -0.02 0.02 133.79 1.71 0.19 

Music Aptitude 0.56 0.09 3164.37 40.35 0.0001 

Tonal Memory 0.57 0.13 1535.06 19.57 0.0001 

Interest in 
Music 1.10 0.24 1619.05 20.65 0.0001 

Mental Age -1.38 0.75 251.15 3.20 0.07 
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Table M 

Stepwise Regression: Best Seven 

Variable Model for MAT 2 

R Square = 0.54 

Variable df 
Sum of 
Squares 

Mean 
Square F £ 

Mathematics 
Achievement 7 22517.11 3216.73 40.91 0.0001 

Error 244 19183.86 78.62 

Total 251 41700.96 

B 
Value 

STD 
Error 

Type II 
Sum of 
Squares F £ 

Intercept 10.50 

IQ 0.22 0.10 370.60 4.71 0.03 

Readi ng 
Achievement -0.01 0.02 37.75 0.48 0.49 

Mathematics 
Achievement -0.01 0.02 29.11 0.31 0.54 

Music Aptitude 0.55 0.09 3026.08 38.49 0.0001 

Tonal Memory 0.57 0.13 1536.88 19.55 0.0001 

Interest in 
Music 1.10 0.24 1600.29 20.35 0.0001 

Mental Age -1.35 0.75 251.80 3.20 0.07 


