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May, Brack M., An investigation into the stability of students' timbre preferences 

from the sixth through the tenth grade. Doctor of Philosophy (Music Education), May 

1995, 139 pp., 3 tables, 4 figures, 2 appendices, references, 55 titles. 

The purpose of the study was to determine whether students' timbre preferences in 

the sixth grade remain stable through the tenth grade. The investigation also examined 

whether gender, band instruction, or musical home environment makes any difference in 

influencing the stability of students' timbre preferences from grade six through ten. 

Students' timbre preferences at the beginning of the study were compared to their 

preferences four years later. The students' timbre preferences were obtained by employing 

Gordon's Instrument Timbre Preference Test (ITPT). A questionnaire was also utilized at 

the conclusion of the study to determine which students had musical home environments 

and which did not. 

All sixth grade students enrolled in a single school district took the ITPT. Each 

student's scores were tallied and ranked in order to determine their timbre preferences; 

four years later they were retested and their scores were ranked again. Each student's 

pretest timbre preference rankings were compared to their posttest rankings. A rank 

correlational comparison indicated that one-third of the students had retained their original 



timbre preferences while two-thirds of the students' preferences had changed; the 

magnitude of change was from moderately to radically. A confidence interval calculation 

indicated that from 22.7% to 44.3% of the students' timbre preferences remained stable 

from the sixth through the tenth grade. A z test analysis indicated that significantly less 

than half of the students' timbre preferences remained stable from the sixth through the 

tenth grade. 

The students were divided by gender, band instruction, and home musical 

environment into groups. Correlation coefficients were re-analyzed to pair the students 

into stable and unstable timbre preference groups. Chi square analyses were calculated 

between the stability of timbre preferences of (1) males and females, (2) band students and 

non-band students, and (3) students with musical home environments and those without. 

Each analysis indicated no significant difference in the stability of timbre preference 

between the paired groups. The results suggested that gender, band instruction, and 

musical home environment did not appear to make any significant difference in influencing 

the stability of timbre preference of students from grade six through ten. 
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CHAPTER I 

PURPOSE AND PROBLEMS 

Introduction 

Timbre can be considered the characteristic quality of a sound that distinguishes 

one sound from another. Timbre is a fundamental element of music composing, 

performing, and teaching. Preference can be defined as the act of liking something more 

than something else. Therefore, timbre preference can be thought of as liking the 

characteristic quality of one sound better than the characteristic quality of another sound. 

This study examines the conclusions reached by various researchers regarding 

timbre preference. The study also offers reasons why some researchers suggest that an 

individual's timbre preference can enhance success in instrumental music and reduce 

dropout rate. Issues regarding the measure of timbre preference are also addressed. 

The central focus of this study has to do with the stability of timbre preference. To 

date, there has been very little data gathered to indicate whether or not timbre preference 

remains stable over time. The main thrust of the study, therefore, is to determine whether 

or not timbre preference remains stable over a specified period of time. 



Background 

There is a small body of research literature in music dealing with timbre and timbre 

preference. Most of the work dealing with timbre preference has been based on the 

research done by Gordon. His studies and offshoots of his research comprise the main 

body of research on the subject of timbre preference. 

The research literature (Gordon, 1986, 1989, 1991; Weaver, 1987; Rideout, 1988; 

Scheuer, 1988; Schmidt & Lewis, 1988) suggests that the phenomenon of timbre 

preference exists. Within the methodology of the studies, individuals are given 

opportunities to choose timbres that they like the best. Generally, it seems that when 

given a choice, individuals tend to like the characteristic quality of one sound better than 

the characteristic quality of other sounds. It can be concluded that the subjects of the 

studies have preferences for particular timbres. 

It appears timbre preference has an impact upon instrumental music study. 

Gordon (1984) suggests timbre preference is important because it is the deciding factor in 

choosing an instrument for study. Research by Scheuer (1988) seems to support the idea 

that the sound associated with a particular instrument is the most important reason for 

choosing to study an instrument. It seems as though it would be helpful for prospective 

students and teachers alike to ascertain timbre preferences before instrumental instruction 



is begun. By knowing which timbres are preferred, it would provide a basis for a more 

informed decision regarding the choice of a musical instrument to be studied. 

Gordon (1986, 1989,1991) and Rideout (1988) examined timbre preference with 

regard to musical achievement. The researchers were interested in determining whether 

musical achievement was affected by timbre preference. Timbre preferences of the 

subjects of the studies were determined by a standardized timbre preference test. Both 

researchers examined students who played instruments that were in agreement with their 

timbre preferences. Those students were then compared with other students who played 

instruments that were not in agreement with their timbre preferences. The conclusions 

reached by the researchers suggest that the musical achievement of students who play 

instruments in agreement with their timbre preferences is higher than that of students who 

play instruments that are not in agreement with their timbre preferences. These research 

results seem to imply if students' timbre preferences do not remain stable over time, 

achievement could be affected. Knowledge of whether or not timbre preferences are 

stable seems to be desirable because when students make choices to study instruments 

based on timbre preference, it seems reasonable to assume that stability of judgment must 

be present before such a choice will be considered successful. I£ on the other hand, 

timbre preferences are not stable over time, the preferences for instruments are temporary 

ones and may affect students' success as players at a later date. For example, if the timbre 



preferences of students who play instruments in agreement with their timbre preferences at 

the outset of instrumental study change over time, it follows that music achievement could 

be affected adversely. Conversely, if the timbre preferences of students who play 

instruments that are not in agreement with their timbre preferences at the outset of 

instrumental study change over time to preferences in agreement with the instrument they 

are playing, it would follow that their music achievement could be enhanced. It would 

seem that there is a need to determine whether or not timbre preference remains stable 

over time to aid in the prediction of students' success in instrumental music. 

There has been a limited amount of research that has dealt with the effect timbre 

preference has on dropout rate. Gordon (1986, 1989, 1991) examined whether or not 

timbre preference affected students' tendencies to remain in instrumental music classes 

after a specified period of instruction time. Timbre preferences of the subjects of the 

studies were determined by a standardized timbre preference test. Gordon longitudinally 

compared the dropout rate of groups of students who played musical instruments that 

were in agreement with their timbre preferences with the rate of other groups of students 

who played musical instruments that were not in agreement with their timbre preferences. 

Conclusions reached by Gordon suggest that students who play instruments that are in 

agreement with their timbre preferences tend to have a lower dropout rate and have more 

musical achievement than those students who play instruments which are not in agreement 



with their timbre preferences. It would appear that the stability of timbre preference could 

again play a role in dropout rate. One could infer from Gordon's conclusions that if 

students timbre preferences do not remain stable over time, dropout rate will be affected. 

For example, if the timbre preferences of students who play instruments in agreement with 

their timbre preferences at the outset of instrumental study change over time, it follows 

that dropout rate could be increased. Conversely, if the timbre preferences of students 

who play instruments that are not agreement with their timbre preferences at the outset of 

instrumental study change over time to preferences in agreement with the instrument they 

are playing, it would follow that their dropout rate could be lowered. There appears to be 

a need to determine whether timbre preference is stable over time to aid in the prediction 

of dropout rate in instrumental music classes. 

It has been the experience of this author that the majority of students who drop out 

of instrumental instruction do so from the beginning years through the intermediate years 

of instruction. These early years of instruction tend to range from the middle school years 

through early high school. Once students become members of high school instrumental 

ensembles, dropout rate seems to greatly diminish. Generally the first year of high school 

is considered to be the ninth or tenth grade. It would appear that there is a need to 

determine whether or not timbre preference remains stable through the tenth grade to 

aid in the prediction of dropout rate in instrumental music classes. 



Rationale and Purpose 

An issue that appears to be central to the current study is one of continued 

preference for a particular timbre over time. A continued preference over time can be 

defined as being stable. Stability can be thought of as a state of consistency or non-change 

of a particular behavior over a specified period of time. To date, data exists (Gordon, 

1987) to suggest timbre preference to be stable from the fourth through the sixth grade. 

No other data indicates whether or not timbre preferences are stable beyond the sixth 

grade. It cannot be assumed stability had been reached just because preferences seemed 

to level off from the fourth through sixth grades. To determine if stability had been 

reached, research would need to be undertaken after the leveling off point had been 

reached. A study would need to examine timbre preference over time to determine if any 

subsequent changes take place. Additionally, if changes do occur, research should be 

conducted to determine reasons for timbre preference shifts after sixth grade. To date, no 

longitudinal data exist to confirm or deny if timbre preference remains stable over time 

after a leveling off point has been reached. Just as LeBlanc (1984) and Roach (1985) 

called for studies to trace the musical style preferences of subjects over time, Gordon 

(1991) has called for research to determine if timbre preferences change as a subject 

becomes older. It would appear that a study needs to be undertaken to determine whether 

or not timbre preference remains stable from grade six through grade ten. To date, no 



research data exists to confirm or deny whether timbre preference remains stable from the 

sixth grade through the tenth grade. Therefore, the main focus of this study is to 

investigate the stability of timbre preference and whether the preference remains stable 

over a specified period of time. 

It seems warranted to examine the possible influences of gender when investigating 

the stability of timbre preference. In general studies dealing with the stability of human 

characteristics, Bloom (1964) has suggested a study of stability should take gender into 

account whenever it appears to be relevant. In music, evidence suggests gender may play 

a role in the stability of a specific characteristic. For example, most research dealing with 

instrument preference (Abeles & Porter, 1978; Griswold & Chroback, 1981; Delzell and 

Leppla, 1990; Byo, 1991) has suggested instrumental preference differs based on gender. 

Abeles and Porter (1978) have suggested that the instrumental preferences of males are 

more stable than those of females. They also suggested both genders' preferences become 

stable by the 3rd or 4th grade. No evidence has indicated whether or not gender has any 

influence on the stability of timbre preferences of older students. Therefore, the variable 

of gender should be examined in the current study to determine whether or not it has any 

influence upon the stability of timbre preferences of students from grades six through ten.. 

It appears that the variable of band instruction should also be examined when 

investigating the stability of timbre preference. When dealing with studies that examine 



the stability of a specific human characteristic, Bloom (1964) has suggested a powerful 

environment can bring about changes in the stability of a specific human characteristic. He 

defines a powerful environment as one where an individual is engulfed in a pervasive 

situation and the individual is pressed toward a particular type of outcome or 

development. In the time period proposed in the current study, there appears to be a 

powerful environment that may have an influence upon the stability of timbre preference. 

Many students formally begin the study of a band instrument in school in the sixth or 

seventh grade. It seems that the pervasive study of an instrument over time could be 

viewed, as related to the stability of timbre preference, as a powerful environment where 

the attainment of a particular outcome or development is inherent to the instructional 

process. It could be suggested the students' timbre preferences could become stronger, 

weaker, or stay the same after being in daily contact with a specific timbre in a powerful 

environment. Research by Gordon (1989) indicates that the timbre preferences of band 

students remain stable from the fourth to the sixth grade. There seems to be no research 

that has suggested whether or not band instrument study influences the stability of 

students' timbre preference beyond the sixth grade. Gordon (1991) stated there is a need 

for research to determine if instrumental study has any relationship to the stability of 

timbre preference over time. Therefore, the inclusion of band instruction as a variable in 



the current study is important to determine if the powerful environment of instrumental 

study has an influence upon the stability of timbre preference. 

It seems that the variable of home musical environment should be examined when 

investigating the stability of timbre preferences. In general human stability studies, Bloom 

(1964) has suggested that the environment has a marked effect upon an individual's 

development and the stability of specific human characteristics. Bloom postulates that in 

order to fully understand data gathered for stability studies of a specific characteristic, 

there is a need to identify the home environmental factors which may affect the 

characteristic. In music research, there is support to suggest that home environment is an 

important variable. For example, Rainbow (1965) has suggested home musical 

environment and interest in music are relevant to the determination of the music aptitude 

of an individual. There has been speculation (May, 1985) that certain environmental 

factors have influenced the musical style preferences of children before children have come 

into contact with music educators. In addition, Scheuer (1988) reported that home 

environment has played an important role in stimulating interest for instrumental 

performance. There appears to be no data supporting or denying whether or not specific 

musical environmental factors have any influence upon the stability of timbre preference. 

It would appear reasonable to operationally accept the assumption from music aptitude 

research (Rainbow, 1965), music style preference research (May, 1985), and instrumental 
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preference research (Scheuer, 1988) that home musical environment may be an important 

variable for research in music. Since home environment seems to be a very important 

variable in the general study of stability and in various music studies, it seems reasonable 

to include it as a variable in a study of timbre preference stability. Therefore, the current 

study should investigate whether or not the variable of home musical environment 

influences the stability of timbre preference. 

There seems to be a need to determine whether or not timbre preference remains 

stable over time. Additionally, it appears that variables of gender, band instruction, and 

home musical environment should be examined while investigating the stability of timbre 

preference. Therefore, the purpose of this study is to investigate the stability of timbre 

preference and whether the preference remains stable over a specified period of time. The 

study will also investigate whether gender, band instruction, or home musical environment 

has any influence on the stability of timbre preference. 

Research Problems 

1. Do timbre preferences of students in grade six remain stable through the tenth 

grade? 

2. Does gender make a difference in influencing the stability of timbre preferences 

of students from grade six through ten? 
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3. Does band instruction make a difference in influencing the stability of timbre 

preferences of students from grade six through ten? 

4. Does home musical environment make a difference in influencing the stability of 

timbre preferences of students from grade six through ten? 

Definitions 

A musical home environment is defined by any or all of the following 

characteristics: (1) Some or all of the family members residing together play or have 

played musical instruments or sung, (2) Family members residing together sing or perform 

music together, (3) Family members residing together listen to music together, (4) 

Grandparents, aunts, and uncles are or were active in music. 



CHAPTER II 

RELATED LITERATURE 

The research literature that provides background information for an investigation 

into the stability of timbre preference will be presented under three main headings: (1) 

instrumental preference, (2) timbre preference, and (3) stability studies. A relatively 

detailed account of instrumental preference studies will be discussed because of their close 

relationship to timbre preference studies. Instrumental preference studies have generally 

queried which instruments are chosen by a defined sample of subjects. Those studies have 

also investigated why certain instruments are preferred over others. Sex-stereotyping of 

instruments has also been investigated by researchers. A second section relaying all 

pertinent points regarding timbre preference will be presented. Timbre preference studies 

most often have dealt with aspects of Gordon's Instrumental Timbre Preference Test 

(ITPT). In fact, timbre preference research appears to have begun with the advent of 

Gordon's test. The predictive and internal validity of the ITPT has been the major focus of 

such research. A final section discussing stability will also be briefly presented. General 

non-musical information about stability will be outlined followed by a brief discussion of 

the specifics of stability as related to music. 

12 
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Instrumental Preference Studies 

Bernier and Stafford (1972) conducted a study that explored the relationship of 

musical instrument preference to timbre discrimination. The researchers hypothesized that 

individuals who can easily detect differences in the timbre of a tone would be more likely 

to appreciate musical instruments with more complex sound waves, and that the degree of 

this tendency would be directly proportional to the length of time one has played the 

instrument. 

The subjects for the study consisted of adolescents and young adults. They were 

given Seashore's Test of Timbre Discrimination in small groups to identify those 

individuals who could easily detect differences in the timbre of a tone. They were also 

questioned as to which musical instrument they played and how long they had played 

them Scores on timbre discrimination were examined for age and gender differences, and 

the mean score was obtained for all individuals in an instrumental grouping. The mean 

scores for each musical grouping also were ranked. The instruments then were ranked by 

their wave complexity. The two rankings then were correlated. 

The results of Bernier and Stafford's research seem to support the hypothesis that 

individuals who can easily detect differences in the timbre of a tone would be more likely 

to appreciate musical instruments with more complex sound waves, and that the degree of 

this tendency would be directly proportional to the length of time one has played the 
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instrument. However, they report that two out of the eleven instrumental groupings 

surveyed did not seem to support their hypothesis. The study did not offer any data 

regarding the stability of timbre preference. 

The research design of the Bernier and Stafford study may have blurred the results 

and conclusions of the investigation. The researchers stated that the sample was divided 

into small groups when the Seashore test was used. It is possible that the Seashore test 

was not used to its greatest potential. It may have been inappropriate in this application 

because there is a lack of reliability of the battery when used with small groups. 

Geringer (1977) attempted to determine if consistent patterns of preference among 

musically naive children for specific musical instruments exist. He sought to discover if 

children's verbal statements of instrument preference concur with actual 

instrument-playing behavior. Forty children enrolled in the Child Development 

Laboratory at the University of Texas in Austin served as subjects for the study. The 

subjects were selected on the basis of biographical information provided by the school in 

order to approximate equal representation across age and socioeconomic status. The 

selected children were ethnically mixed and ranged in age from three years, two months to 

five years, seven months. Musical experiences at preschool were minimal and primarily 

involved group singing activities. None of the children had received formal training in 
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music. Prior to the investigation, no instruction had been given for instrumental music 

activity in the classroom 

Subjects were taken in small groups to see an instrument room before observations 

began. Children were told that each of them would come to the room and be allowed to 

play all of the instruments. A room equipped with a one-way mirror for observation was 

used for the study. There was no reason given by the researcher as to why the one-way 

mirror was employed. It can only be speculated that the researcher did not wish for the 

responses of the children to be influenced by observers present in the room Ten musical 

instruments including hand drums, African log drum, timpani, guiro, electric keyboard, 

soprano recorder, soprano metallophone, step bells, ukulele, and slide whistle were 

randomly arranged on a large rug on the floor of the room 

Twelve graduate students enrolled in a course in music behavior served as 

experimenters for the study. Students worked in pairs and assumed either the role of 

observer or interacting adult for each subject. The interacting person for a particular 

subject established rapport with an eligible child in a classroom and then brought the 

subject to the instrument room The adult went to each individual instrument and twice 

identified them and demonstrated two sounds on each. The adult then told the subjects 

that they could play any of the instruments for a few minutes. The adult then sat by the 

door and appeared to be reading. The subject was ignored for the complete free-play 
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activity which lasted five minutes. The adult then asked which instrument the subject liked 

the best. 

The observers were positioned in a booth behind a one-way window and recorded 

the time spent by each child on a particular instrument. The observers recorded the time 

the child played, looked at, touched or held a particular instrument, and any other 

behavior not dealing with the instruments. Each child told the interacting adult which was 

their favorite instrument. The observers recorded this information. In addition, the 

observers randomly rearranged the positions of the instruments in the instrument room to 

prevent possible place preference effects. 

Geringer reported that the totals and means across the activities indicate that 72% 

of the total time was spent playing instruments. Seven percent of the free-activity time 

was spent looking at instruments. Subjects used eight percent of the time touching or 

holding the instruments. Subjects engaged in off-task behavior about thirteen percent of 

the activity time. Geringer states that the data indicated an order of preferences for the 

instruments. Analyzing mean durations, he reports that 19% of the subjects playing time 

was devoted to timpani, 14% to piano, 12.5% to step bells, 12% to ukulele, 11.8% to 

metallophone, 11.3% to slide whistle, 7% to guiro, 5.3% to log drum, 4.6% to recorder, 

and 2.8% to hand drums. 
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Geringer then compared the subjects' verbal preferences with operant preferences. 

He found that six children stated the timpani was their favorite, while nine children played 

the timpani more than any other instrument. The timpani as a verbal favorite concurred 

with operant favorite for only three children. The most agreement of verbal and operant 

preferences was obtained for the ukulele. The subjects' verbal preferences corresponded 

to their operant preferences for 40% of the children. 

Geringer concluded that the results of the study indicated that there were 

consistent patterns of initial instrument preference of musically naive children. He stated 

that although children from a different population may have demonstrated different 

preferences in the same setting, these results lend a relative indication of initial appeal 

among the instruments used in the study. Geringer also postulated that the extent to 

which novelty was a factor in playing time for the instruments is an important factor in the 

study. He stated that an extended analysis of free-time with musical instruments might 

indicate consistent patterns of perseverance as opposed to exploration. Geringer further 

concluded that children's verbal selection appears to be only one of several aspects to 

consider when selecting performance instruments. There was no evidence presented to 

support that the operant instrumental preferences were the result of timbre preferences, 

playing techniques, or other factors. There was no data presented regarding the stability 

of the instrumental preferences. 
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Abeles and Porter (1978) conducted research that related to timbre preference 

with regard to sex-stereotyping of musical instruments. They postulated that the 

association of gender with musical instruments can serve to constrict the behavior and 

opportunities of individuals. They stated that stereotyping is a problem when it is based 

on characteristics irrelevant to the function of a group of objects, such as the association 

of maleness with playing the drums and femaleness with playing the violin. They argue 

that the sex-stereotyping of musical instruments tends to limit the range of musical 

experiences available to male and female musicians including participation in instrumental 

ensembles and selection of vocations in instrumental music. 

Abeles and Porter document their precept by stating that the results of the 

association of gender with instruments is evidenced in the predominance of males in band 

programs and the predominance of females in orchestra programs, particularly at the 

college and secondary school level. They also cite other examples that they believe are 

due to sex-stereotyping of instruments including the number of males and females in 

college marching bands, the lack of females as instrumental instructors at all levels, the 

lack of females as instrumental instructors at the university level, and the lack of females 

as public school and college band directors. 

Abeles and Porter feel that factors that produce music instrument gender 

associations and music vocational data may include parental as well as music educator 
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influences. They proposed that associating a gender with musical instruments prior to the 

time of instrumental selection seems to be a critical factor regarding which instrument a 

child selects. They further state that little information exists on the sex-stereotyping of 

instruments in children. The stated purpose of Abeles and Porter's research was to 

investigate the parameters of instrumental sex-stereotyping in adults and children, as well 

as attempt to identify possible causes for musical instrument sex-stereotyping behavior. 

Their research consisted of four separate phases. 

In the first phase of the study, Abeles and Porter conducted a survey in 

Greensboro, North Carolina, and surrounding communities in the spring of 1975 to 

determine the extent of musical instrument sex-stereotyping behavior in adults. 

Respondents were 149 adults from the ages of 19 to 52 who were chosen from public 

school and church-related activities. 

The subjects were given a survey form on which they indicated their age, gender, 

and previous instrumental training. Two forms were given. Both forms listed eight 

instruments that were taught in the schools. The first form contained a hypothetical 

question that asked the subject to indicate which three instruments they would choose for 

their fifth grade son to play. The second form contained the same question as the first but 

instead of choosing for a son, the choice was to be for their fifth grade daughter. There 
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were equal numbers of forms employed. The two forms were distributed alternately. 

Both forms asked the subject to rank the three choices in first, second, and third order. 

Using a univariate examination, the eight instruments' mean ranking indicated that 

the respondents preferred clarinet, flute, and violin for their daughters, and drum, 

trombone, and trumpet for their sons. The cello and saxophone produced non significant 

differences due to the gender of the child. 

In the second phase of the study, Abeles and Porter sought to determine the 

placement of the eight instruments mentioned in the first phase of the study on a 

masculine-feminine continuum Participating in a paired-comparison ranking of the eight 

instruments were music majors and non music majors. The students were given a form 

listing all 28 possible pairs of the eight instruments under investigation. For each of the 

pairs the respondents were instructed to circle the instrument that they considered to be 

the most masculine. Presentation was randomly ordered. The data from the groups were 

pooled and transformed to normalized scale values. 

Abeles and Porter found agreement between the first study and the second study. 

The three instruments considered the most feminine were the flute, violin, and clarinet. 

The drums, trombone, and trumpet were rated as being the most masculine instruments. 

The cello and the saxophone appear in the middle of the scale. 
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In the third phase of the study, the researchers sought to investigate the musical 

in gtrnmant gender association of children in kindergarten through the fifth grade. 

Participating in a survey of instrumental preferences were 598 children from three schools. 

Two were in Bloomington, Indiana, and one in Wilmington, Delaware. Both visual and 

aural material was prepared to ensure that each child participating in the study would be 

familiar with the eight instruments employed. Large cardboard pictures of the instruments 

were used. Several of the pictures included small inserts with photographs of a child 

playing the instrument. Typically, a male was playing an instrument rated near the 

masculine end of the gender scale derived from the second phase of the study. In addition, 

a female was playing an instrument that was rated near the feminine end of the same scale. 

For the aural material of the presentation, the same composition was played on 

each of the eight instruments. Two recordings were made. One was in the particular 

instrument's normal playing range and one was in a range centering around middle C. 

Tempo was held constant for all performances. 

The answer sheet used by the students included drawings and the name of each 

instrument to facilitate the responses of young children. The instruments appeared on the 

answer sheet in the random order in which they were presented during the study. 

Abeles and Porter report that the students were told at the beginning of the 

administration that the researchers were interested in which instruments the students liked. 
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It was clarified to the older students that their selection was not binding with the school 

instrumental program. Respondents were instructed not to select an instrument until they 

had heard all examples. As the recording of each instrument was played, the researcher 

walked around the room holding the picture of the instrument. After all eight instruments 

were heard, the students were instructed to circle the name of the instrument they would 

most like to play if they had the chance. If the children knew how to play one of the 

instruments being examined, their responses were included in the results. The responses 

of students who had played an instrument that was not included in the study were not 

used. 

After analyzing the data obtained in this phase of the study, Abeles and Porter 

concluded that boys' selections remained relatively stable at the masculine end of the scale 

from kindergarten through the eventual selection of an instrument. In addition, the 

females' selections consistently moved toward so-called feminine instruments, the 

difference between the genders maximizing around the third and fourth grades. The data 

regarding the girls also indicated that even when the average instrumental gender score 

preferences were similar, the girls chose a wider variety of instruments. The boys chose 

from a relatively restricted group at the masculine end of the scale. The researchers also 

concluded that the sex-stereotyping behavior in musical instrument preference is not very 
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strong in kindergarten aged children but seems to be more pronounced in children beyond 

grade three. 

The fourth phase of the Abeles and Porter study attempted to examine a possible 

cause for the increase in sex-stereotyping behavior in musical instrument preference. They 

hypothesized that a possible cause for the phenomenon was the manner in which children 

are first introduced to the instruments of the orchestra. 

Forty-seven children ages three through five from a day care center in 

Bloomington, Indiana, participated in this phase of the study. The children were randomly 

assigned to one of three groups. The first group was presented with eight instruments 

including cello, clarinet, flute, saxophone, trombone, trumpet, and violin by means of an 

audio recording. They were simultaneously shown the pictures of the instruments as 

described in the third phase of the study. The second group was introduced to the eight 

instruments by having the same melody played on all of the instruments, but the pictures 

did not show anyone playing the instruments. The third group was introduced to the 

instruments by hearing recorded excerpts from an audio recording and also seeing full 

pictures of the instruments which showed children playing several of the instruments. 

After analyzing the children's responses, Abeles and Porter reported that young 

girls were generally not affected by the mode of presentation of the instruments. The 

results also indicated that young boys responded differently in the unbiased presentation 
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than in the other two conditions. Abeles and Porter add that both the boys and girls at this 

age tended to choose instruments at the masculine end of the continuum In addition, girls 

selected a wider variety of instruments than did the boys. There was no evidence 

presented to support that the instrumental preferences were timbre related. 

At the conclusion of all four phases of the study, Abeles and Porter suggested that 

gender associations are widespread throughout all age groups, starting with children's 

initial introduction to the instruments, and may be the dominant factor in instrument 

selection with the possibility of having a major effect on the music vocational choices of 

individuals. This conclusion is not completely supported by the data. Data offered did not 

support that gender associations with certain instruments exist in junior high and high 

school aged children. The data only supported that gender associations were found with 

younger children, adults, and university students. 

Griswold and Chroback (1981) carried out research that was designed to build 

upon the work of Abeles and Porter. The methodology of their study included asking 

college music and non music majors to rate instruments and music-related occupations 

employing a Likert-type, masculine-feminine scale. Results of the study suggested that the 

test subjects, regardless of gender, paired gender with the names of musical instruments 

and occupations similarly. There appeared to be agreement with the results of Abeles and 

Porter concerning specific instrumental gender associations. 
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Research by Delzell and Leppla (1992) appears to be inconsistent with the findings 

of Abeles and Porter and Griswold and Chroback. Results of Delzell and Leppla's 

research indicated that instrument gender stereotyping is not as pronounced as earlier 

suggested. The researchers suggested that gender associations with instruments had 

diminished in the twelve-year period between their study and the Abeles and Porter 

investigation. It was reported that the boys in the Delzell and Leppla study felt more 

restricted in their choice of male instruments than did the girls toward traditionally female 

instruments. The subjects were asked why they ranked certain instruments as being most 

preferred. The most often cited response were: (1)1 like it, (2) I like the sound, (3) it 

would be easy or fim to play, and (4) I have a friend who plays it. The subjects also 

offered reasons for their dislike for a particular instrument including: (1) too difficult or 

not fun to play, (2) I don't like it, (3) size (too big), and (4) I don't like the sound. The 

conclusions offered by the researchers suggested instrumental preferences may change 

with the times. 

Zervoudakes and Tanur (1994) conducted a study dealing with gender and musical 

instruments. The researchers reported the purpose of their study was to gather and report 

some nationwide data on who plays which instruments. The main research question asked 

whether gender bias toward instruments differs over educational levels. Another research 

question asked whether there has been a change in instrumental gender bias over time. 
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Six hundred institutions were randomly sampled including 200 elementary schools, 

200 high schools, and 200 colleges and universities from all fifty states. Letters were sent 

to each institution requesting concert programs from the 1960s, 1970s, and 1980s. There 

was a maximum of six programs accepted from each school. The researchers received 

590 programs for analysis. Players of instruments listed on the programs were gender 

coded by first name. The number of males and females playing a given instrument was 

counted. Some names that were gender ambiguous were coded also. It was not reported 

how gender ambiguous names were coded. 

The data was analyzed by two-way analysis of variance with time period and 

education level as factors. The results reported by the researchers seemed to indicate that 

females generally have played instruments traditionally thought of as being feminine. 

Additionally, females generally played so-called feminine instruments in all the time spans 

examined by the study. Very little information was reported regarding male instrument 

choices. 

The research literature seems to indicate that there is a disagreement whether 

instrumental timbre preferences may be affected by gender or not. Some results seem to 

support that certain instruments are preferred by males and certain other instruments are 

chosen by females. Some results report that the choices of males and females have 

changed with the passage of time. Other research indicate that there is no pattern of 
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gender associations for instrumental timbres. The research has dealt only with children in 

elementary school and younger. No data exists to support or deny that timbre preferences 

are affected by gender in older children in junior high and high school. It can be 

concluded that even if instrumental timbre preferences may be affected in younger 

children, there is no support to document that older children prefer certain instruments 

based on gender. 

Scheuer (1988) examined certain aspects of instrumental timbre preference as part 

of his research regarding music instruction in Germany. He stated that most music 

education in German schools is comprised of instruction that attempts to provide all 

students with an appreciation and knowledge of musical styles, music theory and history, 

musical genres, and the place of music in the society. He proclaimed that music 

performance should also be an essential part of school music instruction. Scheuer 

suggests that music teachers must know what attitudes their students hold toward playing 

musical instruments and how much they are already involved in music outside of school. 

He states that his study is an attempt to discover those attitudes and additional music 

activities. 

Scheuer's research was aimed primarily at investigating attitudes of students 

toward the playing of instruments and the causes for those attitudes. He formulated 

several hypotheses that dealt with testing procedures, social-psychological conditioning of 
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preferences for specific instruments, and the students' playing of instruments. He stressed 

the social context of all music performance in the study. 

Scheuer developed both an auditory and visual test to get descriptors of the 

students' preferences. Both were incorporated into a survey in order to determine the 

student's personal and musical background as well as their attitudes toward and experience 

in the playing of musical instruments. The auditory test consisted of questions regarding 

demographic data, leisure activities, and preferred musical activities within the subject's 

family and peers. The remainder of the auditory survey was comprised of recorded 

examples. Scheuer composed a melody to be played individually by all instruments which 

were included in the test including acoustic guitar, electric guitar, piano, violin, trumpet, 

trombone, and clarinet. The melody was played and recorded twice, once by each 

instrument alone and secondly by each instrument with accompaniment. The students 

indicated the degree to which they preferred or did not prefer what they had heard using a 

nine point scale. It is uncertain what type of nine point scale was employed. 

The purpose of the visual test was to assess preferences of the students for the 

appearances of the instruments and the playing motions associated with them Each 

instrument was played and video recorded in positions most typical for the respective 

instrument. The same musical example from the auditory test was employed. The test 
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subjects then indicated on the survey which instruments they preferred and did not prefer. 

The visual preferences were rated on the same nine point scale as the auditory test. 

Scheuer reported that the survey took about 45 minutes to complete and was 

administered to a stratified random sample of all the seventh, eighth, and ninth graders in 

the city of Hanover, West Germany during the 1982-1983 school year. Both male and 

female students were equally represented. All responses were reported in frequency 

distributions and percentages. Chi-square analyses were applied to all categorical choice 

responses or rankings in the questionnaire. Differences in response between the male and 

female students and the school types from which the students came were determined and 

used to describe the sample. Correlational statistics and cluster analyses were used and 

their respective statistical advantages were compared to determine the internal validity of 

the measurement tools. However, there appeared to be no data regarding internal validity. 

All preferences for specific instruments as identified by the two tests were 

correlated with the personal profile of each subject. Socioeconomic background, personal 

interactions between parents and subject, possession of and active use of instruments in a 

family to leisure interests, the listening of music, singing alone and in groups, preferences 

for particular types of music, and the instrument most frequently played by the music 

teacher in school were the variables of the profile. 
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Scheuer described the findings separately for each of the variables according to 

gender. He reported that the family played a significant role in stimulating interest for 

instrumental performance. It is not evident how Scheuer arrived at that conclusion. The 

most frequently found, but not necessarily the most often played instrument in the home, 

was the recorder. The highest degree of involvement in music making in the household 

happened where the children attended the highest level of compulsory schooling. 

The highest leisure interests included the listening to popular music. Sixteen 

percent of the students were active in some type of music group. Fifty percent of those 

groups were school-based ensembles. More students who attended the highest level of 

compulsory schooling were involved in music performance than those in the other schools. 

When asked if they would like to play in a music group, 41% were undecided. The 

students indicated that they would prefer to listen to recorded music in music class. 

The piano, percussion, acoustic guitar, and the electric guitar were the instruments 

of choice for listening. Trumpet, trombone, and clarinet were not very popular choices for 

listening. Over 50% of the students were unable to think of a specific instrument they 

preferred to hear. If students had chosen to play an instrument, they would have picked 

those associated with the performance of rock music including guitar, organ, synthesizer, 

and percussion. 
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Scheuer presented and discussed the findings of simple correlation and cluster 

analysis for both tests. He concluded that both the auditory and visual instrumental 

preferences were based upon preferences for the actual sounds produced by the 

instruments rather than a familiarity with how they were played. Preference for the 

electric guitar formed its own cluster, suggesting a degree of familiarity with the 

instrument. In order of familiarity, other clusters between the two tests were piano and 

violin, clarinet and brass instruments. Scheuer reports that the piano, acoustic guitar, and 

electric guitar were favored most. Trombone and violin were the least preferred although 

the violin was one of the better known instruments. He concluded the best known 

instruments were not always the most popular ones. 

Scheuer suggested that the auditory test results correlated higher with a verbally 

expressed wish to play a particular instrument than did the visual test results. He 

suggested that only in the case of one's favorite instrument were the ratings higher than 

the auditory. Scheuer did not expound on the conclusions. It can be suggested that the 

sound of an instrument has a relationship to the desire for playing that instrument. 

Scheuer suggested that the tests allowed a more detailed insight into the students' 

preferences for instrumental performance than did the survey results. In addition, the 

measurement of preferences for an instrument was dependent upon the way the instrument 

was presented to the subjects. It was suggested that there may be a need to further 
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investigate the sociological aspects of making choices in music. It was felt that important 

variables including prestige, peer pressure, and normative cliche-thinking may be 

contributing to such a decision as naming a favorite instrument. 

Scheuer correlated the instrumental preferences with demographic data and found 

that certain variables appeared to have an impact on making choices. He found that girls 

preferred violin and piano over electric guitar, and the data indicated that differences 

between gender showed up the most between the ages of 14 and 15. In addition, he 

reported the higher the education level, the higher the preference for piano and the lower 

the preference for the electric guitar. 

In order to study the impact of these demographic variables on musical 

preferences, a multivariate analysis was employed. The analysis assumed dichotomous 

dependent variables and orthogonal independent variables. It further allowed for an 

analysis of the variance of sub-populations according to main effects and interactions. The 

dependent variables were the test results regarding the subjects' reaction to piano, acoustic 

and electric guitar, violin, and trombone. The independent variables were gender, age, 

and school type. The only significant main effect was found for gender and preferences 

for electric guitar, piano, and violin. Scheuer also reports that, generally, gender seemed 

to be a more important determinant in preferences than school type. All groups showed 

clear tendencies to favor the piano and the guitar. Of such variables as socioeconomic 
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background, bonding to parents, and involvement of parents in instrumental performance, 

only the latter showed a positive relationship to preferences for the more traditional 

instruments. 

Scheuer pointed out that music lessons in school appeared to have little impact on 

the attitudes of students toward instrumental performance. He further states that the 

impact of primary socialization forces, such as family, is of the highest significance for 

later musical behavior and attitudes. In addition, he advocates an aggressive policy 

toward the purchase of electronic keyboards in schools and the instruction of guitar, 

percussion, and wind instruments as an integral part of all school music. Scheuer 

concluded that given the importance of the home environment on musical behavior, music 

educators should get involved in adult education in order to reach the parents as partners 

in the music education process. It was suggested that closer cooperation is need between 

the public schools, the municipal and private conservatories, continuing education, and 

community performance groups. 

Byo (1991) conducted research that dealt with musical instrument preference. The 

purpose of his study was to test the effects of three conditions of musical instrument 

demonstration on preference for certain instruments by third grade children. Two 

research problems were investigated. The researcher wished to determine whether 

children could be induced through purposefiil bias in instrument demonstration to respond 
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more favorably toward a less preferred instrument. He also wished to determine if 

instrumental gender associations exist. Participation in the study was limited to third 

grade children in order to test subjects prior to a beginning band or string experience and 

because previous research indicated that students in grades three and four are prone to 

gender stereotyping behavior in musical instrument preference. 

There were three groups of test subjects (N=76) involved in the study. Each 

group was given the same initial treatment and pretest. Large photographs of each of six 

beginning band instruments were presented and each instrument was described. It was 

reported that instruments were introduced in random order and in an unbiased manner 

with each instrument receiving equal time and stress. The researcher wished for the 

subjects to be familiar with the names and appearance of each instrument; the sounds of 

the instruments were not presented. The pretest consisted of a sheet of paper on which 

appeared small pictures of the instruments with the appropriate name typed below each as 

a means of facilitating responses. The subjects were asked to place each instrument in 

rank order of preference from first choice through sixth choice. Subjects' rankings were 

averaged for every instrument within each group and subsequently ordered to represent an 

overall group ranking of instruments. The overall group ranking results of the pretest 

from most preferred to least preferred were reported as follows: (1) Saxophone, 



35 

(2) drum, (3) flute, (4) clarinet, (5) trumpet, and (6) trombone. Each of the three sample 

groups appeared to rank the instruments similarly. 

Approximately seven weeks following the pretest, each group was presented with 

a musical instrument demonstration. The first group received a demonstration of all six of 

the instruments that were on the pretest, however, the demonstration was biased in favor 

of the clarinet. The researcher stated that every attempt was made to promote clarinet 

playing without denigrating the other instruments. A full demonstration was given for the 

clarinet while only photographs and verbal descriptions identical to those before the 

pretest were offered for the remaining five instruments. Each of the six instruments were 

fully demonstrated to the second group just as the clarinet alone had been demonstrated to 

the first group. The third group received no presentation. The subjects in the third group 

were shown the same photographs and given the same verbal descriptions that they had 

received before the pretest. All the subjects in each group were given a posttest which 

was identical to the pretest. Subjects' rankings were averaged for every instrument within 

each group and subsequently ordered to represent an overall group ranking of instruments. 

A Kendall Measure of Concordance then was computed to measure the degree of 

association among groups on the pretest and posttest. Each of the three sample groups 

appeared to rank the instruments differently. Byo reported that the posttest results 

showed no significant agreement among group rankings. Posttest rankings indicated that, 
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with the exception of one instrument, the saxophone, subjects did not place instruments in 

the same or even similar orders. The researcher noted that in the first two groups pretest 

and posttest rankings were different while the untreated third group rankings remained the 

same from pretest to posttest. Byo added that the group who received a biased 

presentation in favor of the clarinet showed a slight increase in tolerance for the 

instrument. The treatment did not appear to result in a substantive change in the 

preference for the target instrument. 

Byo analyzed pretest data in order to examine possible instrument gender 

associations. It was reported that most males favored saxophone or drum while females 

preferred drum, flute, or saxophone. The researcher noted that while saxophone was a 

preferred instrument by both genders in this study and in the research of Delzell and 

Leppla, it was considered a neutral instrument by the subjects in the Abeles and Porter 

study. Byo cited other examples of the disagreement between recent studies and previous 

studies dealing with instrumental gender associations. He concluded that recent trends in 

instrument preference seem to indicate that consequential change has occurred over the 

past few years. 

Fortney, Boyle, and DeCarbo (1992) conducted a study dealing with middle 

school band students' instrument choices. The purpose of the study was to investigate 
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what middle school band students report to be influences on their instrument selections. 

The researchers also examined response differences according to gender and instrument. 

The sample of the study consisted of990 sixth-, seventh-, eighth-, and ninth-grade 

beginning and intermediate band students from thirteen of the fifty-two middle schools in 

the Dade County, Florida public schools. Twelve of the middle schools were used in the 

study and one was utilized for pilot testing. The researchers reported that the subjects of 

the sample reflected considerable ethnic and socioeconomic diversity. 

The data-gathering instrument used in the study was a one-page, eleven item 

survey designed by the investigators. The survey included both closed-response and 

open-response items. In addition to soliciting background information such as the 

respondents' musical experiences, gender, grade level, and family members' instrumental 

music experiences, the survey asked subjects to rate the influence of eleven factors on 

their choice of a band instrument. The survey was pilot tested in a middle school band 

program. The researchers determined no changes were needed in the survey. 

The results of the study suggested that the sample reflected strong gender 

associations to instruments. Females tended to play mostly woodwind instruments while 

males tended to play mostly brass and percussion. Saxophone was the exception to the 

gender to instrument association pattern. Both males and females played or preferred the 

saxophone. 
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The reported influences on instrument selection were many and varied. Timbre 

was reported to be the most influential factor in instrument choice. Parents, friends, and 

middle school music teachers were reported to also be major contributing factors in 

instrument selection. The respondents indicated that instrument size and availability were 

additional factors in selection. Lesser factors in importance were television, elementary 

music teachers, cost of the instrument, other teachers, and oilier non-specified influences. 

The research literature seems to indicate that instrumental preferences exist. It 

appears that verbal preferences for specific instruments do not necessarily agree with their 

operant preferences. In addition, studies suggest that individuals tend to 

gender-stereotype certain instruments as either masculine or feminine It appears that 

gender stereotypes for particular instruments may change over time. Some of the research 

suggests that instrumental preference may be influenced by the sound of the instrument, 

home musical environment, and peer opinions. Instrumental preferences appear not to be 

influenced to any great degree by the mode of presentation in a formal setting. 

Timbre Preference Studies 

The studies that have been cited thus far are basically isolated and independent of 

other research. However, there exists a body of literature dealing with instrumental timbre 

preference that is based on the work of Gordon. The following overview of research 
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literature will focus on the research that has been done regarding Gordon's work with 

instrumental timbre preference. Some of the studies were carried out by Gordon and 

some of the research was done by others who were examining Gordon's work. Research 

dealing with Gordon's work differs with other related studies because it is based on 

instrumental timbre preference as represented by synthesizer portrayals of natural 

instruments. This method is intended to remove any bias that may be associated with a 

specific instrument due to non-timbre related predispositions on the part of test subjects. 

Support for this type method can be found in the results of Grainger's research. Geringer 

(1977) suggested that test subjects' verbal preferences for specific natural instruments did 

not correspond to their operant preferences. Geringer's results seem to imply that an 

individual may prefer or dislike certain instruments based on extra-musical biases. When a 

timbre preference test employs natural instrumental timbres it is conceivable that a test 

subject could recognize certain timbres as being associated with particular instruments. 

Choices for or against those timbres could be the result of biases for or against the 

instruments and not necessarily the sounds of the instruments. 

Gordon carried out his studies by developing an instrumental test for timbre 

preference. The test, commercially available, is known as The Instrument Timbre 

Preference Test or ITPT. It is designed to be used along with a valid music aptitude test 

to increase the prediction of success of students involved in instrumental music. It 
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employs synthesized timbres that are intended to represent natural instruments. The test is 

limited to band wind instruments with no regard for percussion or stringed instruments. 

Gordon claimed that the main purpose of the ITPT is to act as an objective aid to the 

teacher and the parent in helping a student choose an appropriate woodwind or brass 

instrument to learn to play in beginning instrumental music and band. The ITPT can be 

administered as early as the fourth grade up through high school. Gordon recommends 

that the ITPT should be administered to all students who will be in the grade in which 

beginning band instrumental music instruction is offered. The test is not intended to be 

used beyond high school aged test subjects. The actual testing time is approximately 22 

minutes with a total administration time of about 30 minutes. Gordon recommends the 

test be administered by a classroom teacher or a music specialist. 

There are only three longitudinal studies to date that examine the prediction value 

of the ITPT used in conjunction with a music aptitude battery. Each study was carried out 

by Gordon. The first study began in the Rush-Henrietta Central School District in 

Henrietta, New York (Gordon, 1986). It took place in five elementary schools in one 

school district. Beginning instrumental music was offered in the fifth grade in each of the 

five schools. This study was designed to determine if students who learn to play a musical 

instrument for which they demonstrate a timbre preference are more successful than 

students who learn to play a musical instrument for which they do not demonstrate a 
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timbre preference. The study was constructed to determine if the accuracy of prediction 

of success in instrumental music by the MAP is increased when students are given 

instruments which match their timbre preference. 

In the first year of the study, Gordon administered the ITPT to all 346 students in 

the fifth grade. There were 57 students who studied instruments that were suggested by 

their scores on the ITPT. This group of students comprised an experimental group. 

There were 111 students who studied instruments that were not recommended by their 

scores on the ITPT. This group could be considered the control group. Both groups of 

students were taught in one class at each of the five schools. The remainder of the 

students did not enroll in instrumental music and were not examined by the longitudinal 

study. The teachers were aware that the students belonged to different experimental and 

control groups. It was not reported whether the teachers knew which students were 

playing instruments suggested by their scores on the ITPT. Gordon reported that the 

teachers showed no partiality to students from different groups. 

In addition to the ITPT, the MAP was administered to all 346 students in the fifth 

grade. Gordon correlated the ITPT scores and the MAP scores and concluded that timbre 

preference was not related to music aptitude. He concluded that a majority of the 

students did not agree with each other on what timbres they liked or disliked. Gordon 
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reported that MAP scores were evenly distributed between students in the experimental 

and control groups. 

Students in both the experimental group and control group received one thirty-

minute group instrumental lesson each week. Each group was composed of students who 

were playing the same instrument. The students were taught by five teachers, each of 

whom taught students in both the experimental and control group. None of the teachers 

was given the MAP scores of the students that were being taught. Therefore, individual 

students could not be singled out by teachers as having high or low music aptitude. It was 

not reported whether the teachers had any knowledge of the students ITPT scores. In 

addition to the group lesson, those students in the fifth grade whose progress warranted 

participated once a week for forty minutes in the sixth grade band in each school. 

At the end of each academic year, the students in the experimental and control 

groups were individually evaluated by playing three brief etudes in order to measure 

achievement on their instruments. The etudes were composed by Gordon. The first etude 

was taught to the students by their teachers in the group instrumental lessons over a 

period of two months. The second etude was prepared by the students over two months 

without help from the teachers. The third etude was sight-reading. The etudes included 

musical content with which the students were familiar 
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The performances of the three etudes were recorded over a period of seven days at 

the end of each year of the two-year study. Approximately five minutes were spent with 

each student in a private recording session. The procedure with each student was 

constant. The student was asked to study each etude before it was performed. A tempo 

was not established unless the student requested it. The student was instructed to 

complete the etude, even if errors were made. The teachers offered no comments during 

the recording session. 

Two independent judges evaluated the students' recorded performances of the 

three etudes without knowing whether the students belonged to the experimental or 

control groups. The tonal, rhythm, tone quality, and expressive aspects of each 

performance of the etudes were assessed. The same rating scale was used for the three 

etudes each year. 

At the end of the first year of the study, 33 (57.89%) of the 57 students in the 

experimental group who began band in 1983 completed one year of instruction. Of the 

111 students in the control group, 47 completed one year of instruction (42.34%). It was 

not reported whether any attempt was made to discover why the dropouts did not 

continue instrumental instruction. 

Gordon reported that he felt the etudes were difficult for all of the students. The 

students in the experimental group demonstrated higher instrumental perfnrmanr.fi 
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achievement than the students in the control group. He noted that the students who were 

studying instruments for which they demonstrated a timbre preference profited more from 

instruction from their teacher, were better able to prepare lessons without assistance from 

their teachers, and sight-read better than students who had not demonstrated a timbre 

preference for instruments they were studying. 

Gordon reported that the MAP composite score predictive validity coefficient for 

those students who played instruments that were suggested by their ITPT scores was .81. 

He concluded that more than 65 percent of the reasons for students' success in beginning 

instrumental music is a result of both their music aptitude and their playing of an 

instrument for which they have a timbre preference. The MAP composite score predictive 

validity coefficient for students who did not play instruments suggested by their ITPT 

scores was reported to be .61. Gordon concluded that only 37 percent of the reason or 

reasons for a student's first year success in beginning instrumental can be accounted for by 

scores on the MAP when the students were playing musical instruments for which they do 

not have a timbre preference. 

Of tiie 33 students in the experimental group, 22 completed the second year of 

instruction (66.67%). Of the 47 students in the control group, only 28 completed two 

years of instruction (59.57%). It was not reported whether any attempt was made to 

discover why the dropouts did not continue instrumental instruction. 
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Gordon cited that the students in the experimental group demonstrated higher 

instrumental performance achievement of the etudes after two years of instruction than did 

the control group. He further reported that the MAP composite score predictive validity 

coefficient for the combined etudes for the experimental group was .85. The MAP 

composite score predictive validity coefficient for the combined etudes for the 

experimental and control groups combined was .69. Gordon concluded that more than 72 

percent of the reasons for students' success in beginning instrumental music is a result of 

both their music aptitude and their playing of an instrument for which they have a timbre 

preference. Gordon concluded that only 47 percent of the reason or reasons for a 

student's first year success in beginning instrumental music could be accounted for by 

scores on the MAP when the students are playing music instruments for which they do not 

have a timbre preference. 

Gordon generally concluded that playing an instrument for which a student has a 

timbre preference is an important factor for success in beginning instrumental music. He 

further suggested that through the combined use of the ITPT and the MAP, student 

achievement can be increased and the dropout rate can be decreased in beginning 

instrumental music. Gordon stipulated that a student's high music aptitude will not 

compensate for learning to play an instrument for which there is no timbre preference. In 
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addition, he stated that timbre preference for an instrument will not compensate for low 

music aptitude. 

The second longitudinal study by Gordon (1989) began in the Guilderland Central 

School District in Guilderland, New York. It took place in the elementary schools in the 

school district. This study examined the same research problems as the Rush-Henrietta 

study (Gordon, 1986). The major difference between this study and the previous study is 

that the ITPT is used in conjunction with the Intermediate Measures of Music Audiation 

or IMMA rather than the MAP. In June, 1985, the ITPT and the IMMA were 

administered to all 292 students in the fourth grade. Gordon correlated the ITPT scores 

and the IMMA scores and concluded that timbre preference is not related to music 

aptitude. He also concluded that a majority of the students did not agree with each other 

on what timbres they liked or disliked. 

All of the fourth grade students who were planning to enter beginning instrumental 

music classes in the fifth grade were encouraged to learn to play musical instruments that 

were suggested by their scores on the ITPT. Each student was told that if the instrument 

preferred according to their score on the ITPT was studied, the instrument would be lent 

free of charge for two years upon entering the fifth grade. In September, 1985, when the 

students entered the fifth grade, 181 elected to study a musical instrument. Of those 181 

students, 30 accepted the offer of the free instruments. Gordon decided that those 
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students would comprise the experimental group and the remaining 151 students would 

make up the control group. It was not specified whether or not the students in the control 

group were playing instruments suggested by their scores on the ITPT. After assessing 

the IMMA scores, Gordon assumed that neither the experimental nor the control group 

had a distinct advantage over the other in terms of potential for achievement in beginning 

instrumental music. 

The students received one 30 minute group heterogeneous instrumental lesson 

each week. Two teachers instructed the students. Each instrumental music class included 

students from both the experimental group and the control group. The teachers knew 

which students were using the free instruments, however they did not know the scores on 

the IMMA. It was not reported whether the teachers knew the students ITPT scores. 

At the end of the first semester of the first year of instruction, 49 (32.45%) of the 

151 students in the control group discontinued instruction, and two (6.67%) of the 30 

students in the experimental group discontinued instruction. Reasons for discontinuing 

instruction were not reported. In February, 1986, the 102 in the control group and the 28 

students in the experimental group performed two etudes which were recorded by their 

teachers. Both etudes were given to the students one month before the recording session. 

The teachers assisted the students in learning the first etude. The students did not receive 

any assistance from the teachers in learning how to play the second etude. 
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Two independent judges evaluated the students' recorded performances of the two 

etudes. The three constructs rated were tonal, rhythm, and expression. The same etudes 

were used for every instrument and were transposed to the most appropriate keys for each 

instrument. Each student was identified by number on the recording. The judges were 

unaware if they were listening to a student in the experimental or the control group as they 

were evaluating the performances. 

Gordon found the students in the experimental group demonstrated higher 

instrumental performance achievement than did those in the control group. He concluded 

that students who were studying instruments for which they demonstrated a timbre 

preference profited significantly more from instruction than did students who had not 

demonstrated a timbre preference for instruments which they were studying, hi addition, 

Gordon noted that a smaller percentage of students who were studying instruments for 

which they had demonstrated a timbre preference discontinued instruction than did 

students who were studying instruments for which they did not demonstrate a timbre 

preference. Gordon reported that the IMMA composite score predictive validity 

coefficient for the combined etudes for the experimental group was .48. 

At the end of the first year of instruction, 39 (38.24%) more of the 102 students in 

the control group discontinued instruction. Nine (32.14%) of the 28 students in the 

experimental group also discontinued instruction after the first year of the study. 
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In June, 1986, the students in the experimental and control groups played three 

etudes which were recorded by their teachers. Two of the etudes were given to the 

students prior to the recording session. Teachers assisted the students in learning the first 

etude. However, teachers did not help the students learn the second etude. The students 

sight-read the third etude. Two judges rated the second semester performances using the 

same procedures followed for evaluating the first semester performances. 

Gordon reported that the students in the experimental group demonstrated higher 

instrumental performance achievement than the students in the control group. He 

concluded that students who were studying instruments for which they had demonstrated 

a timbre preference consistently and significantly profited more from instruction than did 

students who had not demonstrated a timbre preference for instruments which they were 

studying. Gordon reported that the IMMA composite score predictive validity coefficient 

for the combined etudes for the experimental group was .60. 

At the end of the first semester of the second year of instruction, 32 (50.79%) 

more of the 63 students in the control group discontinued instruction while 2 (10.53%) 

more of the 19 students in the experimental group discontinued instruction. 

hi January, 1987, the students in the experimental group and the control group 

played three etudes which were recorded by their teachers. Two of the etudes were given 

to the students prior to the recording session. Teachers helped the students learn the first 
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etude. Teachers did not assist the students in learning the second etude. The third etude 

was sight-read by the students. Two judges rated the first semester second-year 

performances employing identical procedures followed for evaluating the previous 

semesters' performances. 

The students in the experimental group scored significantly higher than did the 

students in the control group on the performance criteria. It was concluded by Gordon 

that the students who were studying instruments for which they had demonstrated a timbre 

preference profited more from instruction than did the students who had not demonstrated 

a timbre preference for the instruments which they were studying. Gordon reports that the 

IMMA composite score predictive validity coefficient for the combined etudes for the 

experimental group was .68. 

At the end of the second semester of the second year of instruction, 5 (16.13%) 

more of the 31 students who were in the control group discontinued instruction while no 

students in the experimental group discontinued instruction during this time period. Over 

the two years of the study, 83 percent of the students in the control group discontinued 

instruction while 43 percent of the students in the experimental group discontinued 

instruction. 

In June, 1987, the students in the experimental group and the control group 

performed three etudes which were recorded by their teachers. Two of the etudes were 
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given to the students prior to the recording session. Teachers assisted the students in 

learning the first etude. There was no help given in learning the second etude. The 

students sight-read the third etude. Two judges rated the second year performances using 

the same procedures followed for evaluating all of the previous semesters' performances. 

The students in the experimental group scored significantly higher on the 

performance criteria than did the students in the control group. Gordon concluded that 

students who were studying instruments for which they had demonstrated a timbre 

preference profited more from instruction than did the students who had not demonstrated 

a timbre preference for the instruments which they were studying. Gordon reported that 

the 1MMA composite score predictive validity coefficient for the combined etudes for the 

experimental group was .80. Gordon stated that the predictive validity coefficient of .80 

indicated that 64 percent of the reason or reasons for students' success in beginning 

instrumental music is accounted for by their scores on the ITPT and the 1MMA. 

As a peripheral part of the study, Gordon investigated whether the subjects timbre 

preferences remained consistent over the course of the investigation. The ITPT was 

administered to the 241 students in the sixth grade who had taken the same test in the 

fourth grade. All students who had remained in the school system from the fourth through 

the sixth grades were included in the group. The group consisted of music students and 

non-music students. Results of Gordon's examination suggest that, as a group, students 
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maintain their preferences over time for individual timbres. Gordon reported that no 

student who had demonstrated a preference for a timbre on the first testing demonstrated 

a dislike of that timbre on the second testing. He also indicated that no student who had 

demonstrated a dislike of a timbre on the first testing demonstrated a preference for that 

timbre on the second testing. Gordon concluded that once an elementary or a middle 

school student demonstrates a preference for a timbre on the ITPT, the student can be 

expected to continue to find that timbre appealing throughout participation in beginning 

instrumental music instruction. 

As a result of the study, Gordon reported instrument timbre preferences can be 

reliably and validly measured. He also contended that timbre preferences remain 

consistent over a period of time. Gordon also suggested that even if there is virtually no 

relationship between students' level of music aptitude and their preference for a specific 

timbre, students with high music aptitude tend to have more instrument timbre preferences 

than do students with low music aptitude. He further stated that a student's success in 

beginning instrumental music can be predicted with a high degree of accuracy. Gordon 

also suggested that the combined power of the ITPT and the EMMA is greater than the 

power of either one separately for predicting students' success in beginning instrumental 

music. In addition he suggested that students who learn to play a musical instrument for 

which they demonstrate a timbre preference will achieve significantly more than students 
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who learn to play a musical instrument for which they do not demonstrate a timbre 

preference. Gordon added that students who learn to play a musical instrument for which 

they have a timbre preference are more likely to continue to take lessons and to remain in 

a music program than are students who learn to play a musical instrument for which they 

do not demonstrate a timbre preference. 

Both of Gordon's first two studies of the 1TPT provide a starting point for further 

studies in this area. However, weaknesses appear to exist in both of the studies. It is 

unclear if the students received identical instruction from the different teachers. Since 

there was more than one teacher who instructed the groups, the uniformity of content of 

instruction could be questioned. If the instruction was inconsistent from group to group, 

it would appear that the results of the performance achievement tests could lead to 

questionable conclusions. In addition, the extreme dropout rates in both studies seem to 

be somewhat excessive. However, there appears to be little research data that has 

suggested any norms for dropout rate. It seems plausible that other contributing factors 

could have led to the dropouts. It seems that both of Gordon's studies could have been 

strengthened if the dropout rate of the subjects had not been so severe or had been 

investigated. 

The third study by Gordon (1991) was a two-year study that took place in the 

North Babylon Union Free School District in North Babylon, New York. The scope of 
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the study was similar to the previous two studies. The ITPT and the IMMA were 

administered to all 258 students in the fourth grade who were enrolled in the five 

elementary schools in the school district. Of the 258 students tested, 78 elected to begin 

the study of a musical instrument. The subjects participated in at least one group lesson 

each week. No effort was made to direct students to choose instruments which agreed 

with their preferences on the ITPT. The students were guided in choosing an instrument 

to study according to traditional practices. Gordon did not report what the traditional 

practices were. If the students chose to study an instrument which agreed with their 

scores on the ITPT, the teachers were able to offer the instruments free of charge. There 

were ten students who chose instruments that agreed with their timbre preferences as 

scored on the ITPT. The teachers made the students aware of their timbre preferences but 

not of their music aptitude scores. Gordon noted that not every instrument that is 

represented by a synthesized timbre in the ITPT was studied by the test subjects because 

of the small number of students who chose to enter and remain in the beginning 

instrumental music program. He considered that condition a limiting factor for the study. 

He added that there were not enough students who received the same score for two or 

more timbres on the test to investigate how such a result might best be interpreted. 

At the conclusion of the two years of instruction, 63 of the 78 students who 

initially entered the program remained. There were still ten students remaining who were 
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playing a woodwind or brass instrument that was suggested by ITPT scores. There were 

47 students remaining who were playing a woodwind or brass instrument that was not 

suggested by their ITPT scores. Six students remained who played drums. It is unclear as 

to how many students initially studied wind instruments or percussion instruments. 

At the conclusion of the study, the five teachers who taught the test subjects were 

asked to rate the instrumental performance achievement of the wind instrument players. 

Each teacher did the ratings independently of the other teachers. The teachers assessed 

how well each student had performed in lessons and in band activities over the course of 

the study. The teachers arrived at a consensus beforehand for awarding the ratings. It 

was not reported what the consensus was. Gordon noted that the validity of the ratings 

would probably have been higher if only one teacher taught all of the students and 

completed all of the ratings. Each student was given a rating of 1 through 5 for tonal 

achievement, rhythm achievement, and overall achievement. It was reported the ten 

students who studied instruments that were consistent with their timbre preferences 

achieved at a higher level than did the 47 students who studied instruments that were not 

consistent with their timbre preferences. These results appear to agree with the findings in 

Gordon's two earlier studies. 

Gordon compared the means and standard deviations of the ITPT scores of the 

students who received instrumental music instruction to those of the students who did not 
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receive instrumental music instruction. It was reported that the scores were similar. 

Gordon suggested that the overall timbre preferences of students who enroll in beginning 

instrumental music are highly similar to those of students at large. It was reported that 

over 80 percent of the students tested had at least one timbre preference. This result is in 

agreement with Gordon's previous research. He also concluded that timbres associated 

with woodwind timbres are more often selected than those associated with brass 

instruments. After analyzing intercorrelations among the timbre preferences for all 258 

students tested, Gordon suggested there appears to be no clear pattern of related timbre 

preferences in terms of instrument type or range. In addition, the scores on the IMMA 

were correlated to the scores on the ITPT and it was suggested that the level of music 

aptitude of a student is not related to overall timbre preference. Gordon concluded that 

regardless of comparative levels of music aptitude, students appear not to prefer or dislike 

any timbre more or less than any other. 

Gordon reported that there was no relationships between gender and instrument 

timbre preference in terms of type or range of instruments. He cited that in previous 

research such is not the case. Gordon concluded that either the timbres on the ITPT are 

not representative of the actual timbres of the instruments they are intended to represent 

or the ITPT is successful in preventing stereotypes and other extra-musical factors from 

influencing students in choosing instruments for study. 
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The results of the three cited timbre preference studies by Gordon seem to agree 

on several issues: (1) Students who play instruments which were suggested by their ITPT 

scores tend to have a higher level of musical achievement than students who play 

instruments that were not suggested by their ITPT scores, (2) students who play 

instruments that were suggested by their ITPT scores have a lower dropout rate than 

students who play instruments that were not suggested by their ITPT scores, and (3) 

prediction of success in instrumental music can be enhanced by having knowledge of 

students' musical aptitude and their instrumental timbre preferences. 

Rideout (1988) conducted a study that also dealt with the prediction abilities of the 

ITPT. Rideout differed from Gordon's studies because his study was not done 

longitudinally. Also, Rideout noted that his study was an informal application of Gordon's 

ITPT. It was designed to determine if a student who has played a woodwind or brass 

instrument for less than 30 days indicates any preference for the timbre of that instrument 

as measured by Gordon's ITPT. Also, it was designed to determine whether or not a 

student's performance improves if an instrument is chosen based on ITPT scores. In 

addition, it was designed to determine if a relationship existed between timbre preference 

and re-enrollment in band. 

Rideout administered the ITPT to 138 sixth grade wind instrument band students 

during their first month of study. The sixth grade students selected an instrument in the 
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second week of instrumental study, two weeks prior to the administration of the ITPT. 

After the administration of the ITPT, Rideout examined the results and found that six out 

of the 63 brass students were playing instruments that were in agreement with their timbre 

choices on the ITPT. Rideout also discovered that seventeen of the 75 woodwind 

students tested were playing instruments that were in agreement with their timbre 

preferences on the ITPT. In addition, he found that eight of the 63 brass players and three 

of the 75 woodwind players were playing instruments for which they had a timbre dislike 

based on ITPT scores. The remaining students were playing instruments for which they 

had neither a timbre preference or a timbre dislike based on ITPT scores. Rideout further 

analyzed the scores to determine if the majority of the students' responses favored the 

brass group or woodwind group, as a whole, that the student had chosen to study. He 

concluded that ITPT scores do not correlate significantly with a specific instrument 

selection. Rideout suggested that the ITPT scores correlate highly with instrument 

selection within the family of brass or woodwind instruments. 

Rideout correlated teacher ratings of student performance achievement against 

timbre preference scores to determine if their exists a relationship between timbre 

preference and instrumental achievement. He reported that the 23 students who played 

instruments for which they had a timbre preference scored higher than the other students. 
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He concluded that these results, in part, support Gordon's claim that students will have 

higher performance achievement when playing an instrument whose timbre they prefer. 

Rideout checked the students' re-enrollment figures at the end of the first year to 

determine if timbre preference played a role in the rate of dropouts. Of the eleven 

students who expressed a dislike for the timbre of the instrument they played, all eleven 

enrolled again. There were three of the 23 students who expressed a timbre preference for 

the instrument they played that did not enroll again. Rideout reported that eight of the 

104 students who expressed neither a preference nor a dislike for the timbre of their 

chosen instrument did not enroll again. 

Rideout concluded that his study did not strongly support Gordon's claims for the 

ITPT. Rideout pointed out that the ITPT may indicate a direction for the teacher to 

consider when helping the student select an instrument for study. In addition, he 

suggested that the ITPT does seem to measure student response to timbre as defined by 

the synthesized models and may be a viable aid in helping parents and students select an 

instrument for study. 

Results of the Rideout study are somewhat blurred because the ITPT was given 

after instruction had already begun and instruments had already been chosen by the 

students. The study would have been strengthened had the ITPT been given prior to 
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instruction. This would have improved the confidence that the timbre preferences of the 

students were unaffected by instrumental instruction. 

Cutietta and Foustalieraki (1990) conducted a study dealing with preferences for 

band and non-band timbres among students. The researchers suggested that instruments 

commonly used in instrumental timbre research have been band instruments. They state 

that the equation of term "instrumental" with "band instrumental" ignores the possibility 

that some students may have a preference for timbres of instruments which are not 

traditionally part of a band ensemble. The purpose of the study was to compare student 

preferences for select band and non-band instrument timbres. The researchers sought to 

determine whether fourth-grade students prefer one type of timbre over another. In 

addition, the researchers attempted to identify differences between the preferences of 

students in two different countries to examine the effect of cultural differences on 

instrumental preferences. 

Subjects for the study included 230 fourth-grade students in a middle class 

community in the United States and 198 fourth-grade students in several schools in a large 

metropolitan area in Greece. All of the subjects were tested in intact classes of about 

twenty-five students. 

Cutietta and Foustalieraki reported that the research procedures included all 

subjects listening to a tape containing eighteen pairs of musical examples. The subjects 
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were asked to indicate which of the two was preferred. With the exception of the timbre 

differences, all thirty-six examples were musically identical and consisted of a 

four-measure phrase in duple rhythm. There were two categories of instruments 

represented on the test. The first group was categorized as band instruments and 

consisted of the clarinet, trumpet, and bassoon. The second category was grouped as 

non-band instruments and was represented by the guitar, piano, and violin. In each pair of 

phrases on the tape, one example was played by a band instrument and the other by a 

non-band instrument. Each timbre in a category was paired with every timbre of the other 

category. Each timbre was heard once as the first in the pair and once as the second in the 

pair. The researchers reported that ordering was random for the presentation of the 

musical pairs, and at not point were the timbres identified by name to the subjects. It was 

reported that the actual testing procedure took less than fifteen minutes. 

The results of the study were calculated by tallying subject preferences for each 

pair of instruments for both the United States and Greek respondents. Preferences for 

each individual instrument were combined for each sample and subjected to a chi-square 

one-sample test to determine whether students were actually expressing a preference or 

whether their answers appeared to be random choices. The researchers reported that both 

groups appeared to be expressing preferences for certain instrumental timbres. 

Preferences were compared by band and non-band categories with a chi-square 
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independence test. Both samples showed a strong and significant preference for one of 

the two categories. The subjects in the United States showed a preference for the 

traditional band instrument timbres while the Greek subjects showed a preference for 

non-band instrument timbres. Preferences for the United States subjects indicated that the 

trumpet was the most preferred over all other timbres. The timbres with the lowest 

ratings were bassoon and piano. Preferences for the Greek subjects indicated that the 

guitar was the most preferred timbre with the trumpet and bassoon the least preferred. 

Cutietta and Foustalieraki suggested that all the subjects were showing preferences 

for certain timbres, but the preferred timbres were different for the two cultures. In the 

United States' sample, the students tended to prefer the band timbres of trumpet and 

clarinet over the other timbres. Violin and guitar were also timbres of choice for many 

United States students. The researchers suggested that it could not be said that all 

subjects clearly preferred one category of timbres over the other. In Greece, the 

researchers found the opposite to be true. Students seemed to strongly favor the timbres 

of guitar, violin, and piano over the timbres of traditional band instruments. The 

researchers suggested that the results of their study support the notion that school band 

programs are working to expand the musical timbre preferences of school-aged children 

regardless of whether or not they are a part of the program 
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Weaver (1987) investigated the relationship of the synthesized timbres employed 

on the ITPT with timbres from the wind instruments that the synthesized timbres 

represent. She compared the reliability of a timbre preference test that employed nine 

natural instruments to the reliability of the ITPT which employed seven representative 

synthesized timbres. In addition, Weaver investigated the relationships of the preferences 

for each of the natural timbres compared to those of the synthesized timbres. 

Weaver tested 31 fourth, fifth, and sixth graders using the ITPT and a version of 

the ITPT employing real wind instrument timbres rather than synthesized timbres. The 

ITPT was administered to the students and then after a period of one week the other test 

was administered to the students. This procedure was done to determine if the 

synthesized instrumental timbres on the ITPT were representative of the natural timbres 

on the second test. Weaver correlated the students' timbre preferences indicated on the 

ITPT with the preferences indicated on the other test and found no correlation between 

the synthesized timbres and the natural timbres above .60. She reported that the highest 

correlations of agreement were between the natural timbres of the flute and oboe and the 

synthesized timbre for the flute. In addition, Weaver also reported that another one of the 

highest correlations of agreement was between the natural timbres of the trombone and 

tuba and the synthesized timbre of the tuba. Weaver concluded that, at most, there is a 
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relationship between preferences for synthesized and natural instruments only for extreme 

ranges such as the ranges represented by the flute and the tuba. 

Schmidt and Lewis (1988) conducted a study that investigated the validity of the 

ITPT. They suggested that the use of test stimuli composed of synthesized tones rather 

than tones produced by actual musical instruments was central to the validity of the ITPT. 

They further suggested that if the ITPT is to be useful in operationalizing timbre 

preference for either classroom or research purposes, additional investigations of the test's 

validity and reliability are in order. They stated that the purpose of their series of studies 

was to re-examine aspects of the criterion-related validity and reliability of the ITPT. 

Schmidt and Lewis's first phase of the study investigated the question of 

criterion-related validity. Their test subjects were 81 undergraduate and graduate music 

majors and music faculty at two large universities. The study examined the extent to 

which subjects identified the seven synthesized timbres of the ITPT according to the actual 

instruments they were intended to represent. Subjects were presented with a recording on 

which the seven synthesized timbres of the preference measure were heard successively. 

Upon hearing each of the timbres, the subjects were asked to write the name of the actual 

instrument or instruments that they believed each synthesized timbre represented. Schmidt 

and Lewis found 84 percent agreement with the synthesized timbres that represented flute, 

clarinet, trumpet, and cornet respectively. They also found 60 percent agreement with the 
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synthesized timbres that represented French horn, trombone, and baritone horn. They 

reported that relatively few subjects identified the synthesized tone that represented 

saxophone, oboe, bassoon, English horn, and tuba. Schmidt and Lewis suggested that the 

lack of agreement indicated that the synthesized timbres are not very good likenesses of 

the timbres of the actual instruments. Another of the conclusions drawn by the 

researchers was the criterion-related validity of the the ITPT was only clearly supported 

for three of the seven timbre dimensions of the battery. They suggest further investigation 

of the criterion-related validity of the ITPT. 

The first phase of the study could be questioned because of a weakness of design. 

The ITPT is only intended for test subjects from fourth through 12th grade. It would 

appear that university students and faculty would not be the proper test subjects under 

these circumstances. 

The second phase of the Schmidt and Lewis study was to examine the test-retest 

reliability of the ITPT. The subjects of the investigation were 250 undergraduate students 

enrolled in music appreciation courses for non-music majors at a large university. 

The ITPT was administered to the subjects. The second administration of the 

battery was given to the subjects one week following the first administration. The 

test-retest reliability coefficients ranged from .56 to .76. Schmidt and Lewis report these 

coefficients are within the ranges reported by Gordon. They point out that the reliability 
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coefficients obtained for the flute and tuba timbres were the most reliable in their study 

and Gordon's study. Those results also agreed with the conclusions suggested by Weaver 

(1987). Schmidt and Lewis concluded that the obtained reliability coefficients appear to 

have some degree of consistency for group measurement. They add that for individual 

testing and prediction purposes, reliability coefficients obtained for five of the seven 

timbres are inadequate. 

The second phase of the study seems to have the same problem as the first phase 

of the study. The test subjects involved are university students and the ITPT was intended 

for fourth through 12th grade students. It would appear that any conclusions based on the 

data from ITPT scores would be open to criticism In addition, if timbre preference was 

not stable from one testing to the next, then it would be difficult to assess the reliability of 

the test. 

The third phase of the Schmidt and Lewis study was to further investigate the 

criterion-related validity of the ITPT. There were 378 undergraduate music majors and 

non-music majors enrolled in instrumental ensembles and courses for non-music majors at 

two universities who served as test subjects. An instrumental music survey was 

constructed and administered to all subjects. The purpose of the survey was to identify 

those students who had played a band instrument throughout four years of high school. 

This screening procedure resulted in a test group of205 out of the 378 subjects tested. 
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Also, those subjects who indicated that they had high school instrumental music 

experience were asked to provide additional information regarding the reasons they had 

chosen the band instrument they played. The survey indicated that 83.1 percent of the 

sample that they had selected a beginning band instrument on the basis of how it sounded. 

It further indicated that the primary factor in instrument selection was the sound of the 

instrument for 48.3 percent of the sample. It would seem that there would have been 

more confidence in the results of this survey if it had been administered to much younger 

students who had just chosen an instrument for beginning instrumental classes. The 

university students that were given the survey may not accurately remember exactly why 

they chose a particular instrument several years earlier. 

Following the administration of the survey, the ITPT was administered to the 

original 378 subject sample. The researchers found relatively high means for timbres 

representing woodwind instruments and relatively low means were obtained for timbres 

representing brass instruments. These results can be questioned because the ITPT was not 

intended for university students. They further analyzed the timbre preferences of those 

205 test subjects who had high school instrumental music experience. It was hypothesized 

that instrumentalists who had played a given instrument throughout high school would 

have a significantly higher preference for its timbre than those subjects who had played 

other instruments. The purpose of the latter investigation was to examine if individuals 
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who continue in instrumental music throughout high school are likely to have a 

significantly greater preference for the timbre of their instrument than do individuals who 

do not play that instrument. Schmidt and Lewis found that the means for the pooled 

groups of non-flutes, non-clarinets, and non-trumpets were significantly different from 

those of the flute, clarinet, and trumpet subgroups respectively. In addition, means for the 

pooled groups of non-double reeds and non-low brass were not significantly different from 

those of the double reed and low brass subgroups on timbres of the oboe, bassoon, horn, 

trombone, baritone horn, and tuba timbres of the ITPT. The mean difference between 

saxophone and non-saxophonists was not statistically significant. The researchers 

cautioned that timbre preferences may have been gained as a result of experience with the 

instrument which the student played. They suggest a longitudinal study in which ITPT 

scores are measured prior to instrumental selection and are subsequently related to 

achievement and attrition rates. 

Schmidt and Lewis speculated that timbre preferences in general, and preference as 

measured by the ITPT in particular, may be confounded by the parameter of pitch range. 

Schmidt and Lewis suggested that the salient cues provided by the factor of highness or 

lowness of pitch may be contributing to the reliability of the flute and tuba timbre 

preferences and hence may explain the disparity between reliabilities for these timbres as 

compared from the middle range timbres. They suggested the stability of measurement 
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that is operative may be attributable more to preferences for pitch range than to 

preferences of timbre. 

Schmidt and Lewis generally concluded that their studies provide some degree of 

support for the reliability and validity of certain timbres measured by the ITPT. However, 

they reported that the results are generally negative. The researchers further stated that 

the findings of inadequate reliability and criterion-related validity for certain ITPT timbres 

in their study seem to parallel the results of Weaver in which correlations between 

preferences for natural and synthesized timbres as measured by the ITPT were very low. 

They felt that the ITPT may need to undergo further development and refinement before it 

can serve as a highly reliable and vahd instrument for either group or individual 

measurement purposes. 

It would appear that the entire Schmidt and Lewis study could by scrutinized. The 

researchers employed university students and faculty as test subjects for the ITPT 

throughout. According to Gordon's test manual, the ITPT is not intended for university 

students and faculty. Gordon does not indicate why the ITPT is not meant for individuals 

beyond high school. It would seem that Schmidt and Lewis would need to know whether 

the ITPT could accurately measure the timbre preferences of their research sample before 

they utilized it. It would seem that any conclusions based on the results of the Schmidt 
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and Lewis study could be questioned until it is known whether the ITPT can measure the 

timbre preferences of individuals beyond high school age. 

The research literature, while not very extensive, seems to support the existence of 

preferences for certain timbres. There does not seem to be any research that supports or 

denies that timbre preferences stay the same over a given time period beyond sixth grade. 

Gordon has indicated that he felt that timbre preferences are stable. However, he has not 

offered any data involving anyone beyond sixth grade to support his opinion of continued 

stability. The results of the studies of both Gordon and Rideout are dependent upon the 

assumption that timbre preference remains stable. It can be concluded that stability of 

timbre preference is an area of study that has not been fully explored and should be 

investigated. 

Stability Studies 

Stability has been examined most by researchers outside the realm of music. 

Generally, the studies have investigated stability and change in human characteristics. For 

example, Tuddenham and Snyder (1954) carried out a longitudinal investigation dealing 

with physical growth. The study began in 1928 and followed a group of children from 

birth to age 20. The study included both boys (N=66) and girls (N=70). The results of 

the study seemed to suggest the greatest percentage of growth occurs from birth to 
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approximately age three. It appears growth remains somewhat steady, except for short 

periods of rapid growth, until age eighteen. The researchers concluded the characteristic 

of height levels off and becomes stable by age eighteen. 

Bayley (1949, 1955) conducted research studies dealing with the stability of 

intelligence. One of Bayley^ studies (1949) was longitudinal and followed a group of 

subjects from birth to age eighteen. Intelligence tests were administered to the subjects at 

various intervals during the span of the study. Bayley suggests intelligence attainment is a 

cumulative process. The data seemed to indicate intelligence levels off approximately at 

age eighteen. In a subsequent study, Bayley (1955) suggests intelligence continues to 

develop approximately to age fifty. 

In music, stability data has been the peripheral by-product of studies designed to 

answer questions that did not deal specifically with the consistency of a human 

characteristic. Gordon (1967) conducted a study to determine the predictive validity of 

the Musical Aptitude Profile or MAP. The study was carried out for three years from 

1963 through 1966. Classes of fourth and fifth grade students (N=241) were given the 

MAP before any instrumental music instruction had begun. The students were provided 

with at least one group instrumental music lesson each week for three years. At the end of 

each year of the study, the musical achievement of the students was assessed by judges' 

ratings, teachers* ratings, and a standardized test of musical literacy. Based on other data 
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also obtained in the study, Gordon suggests music aptitude does not increase or decrease 

after the age of nine. He refers to this leveling off point as the beginning of stabilized 

music aptitude. 

Summary 

There appears to be a tremendous amount of research that has investigated the 

stability of some human characteristics. Very little research literature regarding stability 

seems to have been done in music. A relatively large number of studies have been done on 

the subject of musical style preferences in music; some of those studies have provided 

cursory information about the stability of preferences for musical styles. Only a few 

studies have investigated timbre preference. There has been very little information about 

the stability of timbre preference provided in those studies. There does not appear to be 

any evidence to support that timbre preferences remain stable beyond the sixth grade. 



CHAPTER THREE 

METHODOLOGY 

The purpose of this study was to determine whether timbre preference remains 

stable between the sixth grade through the tenth grade years. Additionally, questions of 

the influences of such factors as gender, instrumental instruction, or musical home 

environment on timbre preference stability were examined. The following discussion 

outlines the design, subjects, and research instruments involved in the study. In addition, 

information is included regarding scoring, pilot testing, analysis of data, and the 

procedures involved in answering the research questions of the investigation. 

Testing Instruments 

A standardized test was chosen as the instrument for determining the timbre 

preferences of the research subjects. The test, commercially available, is known as The 

Instrumental Timbre Preference Test or ITPT. It appears to be the testing instrument 

most often employed in timbre preference research. It is designed to be used along with a 

valid music aptitude test to increase the prediction of success of students involved in 

instrumental music. It employs synthesized timbres that are intended to represent natural 
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instruments. The test is limited to band wind instruments with no regard for percussion or 

stringed instruments. Gordon (1986) claimed that the main purpose of the ITPT is to act 

as an objective aid to the teacher and the parent in helping a student choose an appropriate 

woodwind or brass instrument to learn to play in beginning instrumental music and band. 

The ITPT can be administered as early as the 4th grade up through high school. Gordon 

recommends that the ITPT should be administered to all students who will be in the grade 

in which beginning band instrumental music instruction is offered. The test is not intended 

to be used beyond high school aged test subjects. The actual testing time is approximately 

22 minutes with a total administration time of about 30 minutes. Gordon recommends the 

test be administered by a classroom teacher or a music specialist. 

There are seven synthesized timbres that are employed within the ITPT to 

approximate the sounds of natural wind instruments. Each timbre represents the sounds 

of one or more actual wind instruments. The seven synthesized timbres and the wind 

instruments they represent are as follows; (1) flute, (2) clarinet, (3) saxophone and French 

horn, (4) oboe, English horn, and bassoon, (5) trumpet and cornet, (6) trombone, 

baritone, and French horn, and (7) tuba and sousaphone. Gordon opted for recordings of 

synthesized tones rather than recordings of natural wind instruments because he suggests 

when using actual instruments as part of the test instrument a test subject may choose a 

timbre for an actual instrument based on many reasons other than timbre preference. 
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Each test item of the ITPT consists of a melody played twice. The first time the 

melody is played by a particular synthesized timbre. The second time the same melody is 

played by a different synthesized tone. The test subjects are instructed to indicate which 

of the two timbres is preferred. The test is scored by ranking the preferred timbres. Of 

the seven timbre choices possible the students could receive a score of "0" to "12" on each 

of the separate timbres. According to the test manual, a score of "10," "11," or "12" 

indicates that the student has a preference for the particular timbre. A student may have 

more than one timbre preference. A score of "2," "1," or "0" indicates a dislike for the 

particular timbre. A student may have a dislike for more than one timbre. Scores from 

"3" to "9" indicate neither a preference nor a dislike for a particular timbre. The rankings 

are then translated to their corresponding natural wind instruments. The highest ranking 

instruments are those that the students are encouraged to play. Gordon (1986) has also 

suggested the ITPT to be a reliable and valid test. The reported reliability of each timbre 

on the ITPT was between .50 and .93. The reliability was obtained by a test-retest 

method. The time between the test and the retest was one week. The subjects involved 

obtaining reliability values were from three different schools ranging from grade three to 

grade eight. Gordon's obtained reliability values most applicable to the current study; 

from grade six through grade eight. Table 1 outlines the reliability values obtained for 

each timbre in each school by grade level. 

in 

are 



Table 1. 

Reliability Values for the ITPT 

76 

School 1 School 2 School 3 

Grade 6 
Timbre A 
Timbre B 
Timbre C 
Timbre D 
Timbre E 
Timbre F 
Timbre G 

.61 

.50 

.55 

.75 

.54 

.52 

.79 

.78 

.71 

.70 

.81 

.68 

.63 

.86 

.75 

.88 

.93 

.51 

.89 

.65 

.62 

Grade 7 
Timbre A 
Timbre B 
Timbre C 
Timbre D 
Timbre E 
Timbre F 
Timbre G 

.77 

.60 

.73 

.86 

.83 

.72 

.76 

Grade 8 
Timbre A 
Timbre B 
Timbre C 
Timbre D 
Timbre E 
Timbre F 
Timbre G 

.82 

.68 

.76 

.72 

.77 

.79 

.86 
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Gordon obtained the criterion-related validity of the ITPT by asking one group of 

professional musicians (N=136) and another group of music educators (N=50) to 

associate a musical instrument or instruments with each of the seven timbres. The 

members of both groups were instructed to listen to a three-minute recording on which 

the seven timbres of the ITPT were heard successively. The recording was played a 

second time with longer pauses between each timbre, and the subjects were asked to write 

on a form the name of the instrument or instruments, excluding the synthesizer, 

represented by each timbre. Gordon reported that most of the members of each group 

associated each of the seven timbres with more than one wind instrument. Gordon added 

that the majority of the subjects of both groups associated at least one wind instrument 

with the synthesized timbres the ITPT was supposed to represent. 

The ITPT was chosen as the test instrument for the current study in light of 

Geringer's (1977) research which suggested that the use of actual instruments to 

determine verbal preferences for instruments was not accurate. Gordon also has 

suggested that the synthesized timbres employed in the ITPT are preferable to actual wind 

instruments because when using actual instruments as part of the test instrument, a test 

subject may choose a timbre for an actual instrument based on many reasons other than 

timbre preference. Included as reasons cited by Gordon were: familiarity with the 

instrument, experiences with a particular instrument, an association of a particular 
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instrument with a performer, the possibility of participating in desirable activities, parental 

preferences for certain instruments, peer pressure, or the easy transportation of certain 

instruments over others. In addition, results of research dealing with gender association 

(Abeles & Porter, 1978; Griswold & Chroback, 1981; Delzell & Leppla, 1990; Byo, 1991) 

would suggest the utilization of timbres derived from sources other than traditional 

instruments are preferable because of biases associated for or against certain instruments 

based on gender stereotyping. It is logical to suggest the same biases would not be 

manifested by a synthesized timbre. It should be noted that the current study does not 

assume that each of the synthesized timbres on the ITPT represents an actual wind 

instrument. Research (Weaver, 1987; Schmidt and Lewis, 1988) has indicated that 

synthesized timbres utilized on the ITPT are not very reliable representations of actual 

wind instruments. The synthesized timbres on the ITPT are treated in the current study as 

seven separate and different timbres that are not necessarily representative of any other 

timbres. The ITPT also was chosen because there appear to be no other tests available 

that attempt to determine preferences for given timbres. 

A survey was employed in order to assist in answering whether home musical 

environment makes a difference in determining the stability of timbre preference. The 

survey was a modified version of the instrument first employed by Rainbow (1965). The 

original survey instrument sought to identify whether or not respondents had musical 
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influences in their home environment. The survey employed in the current study consisted 

of thirty-seven items. Most of the items were multiple choice. A few items asked for 

short answers. See Appendix A for a reprint of the survey. 

Pilot Testing 

The ITPT was pilot tested at the outset of the study. It was administered to a 

small group of high school students (N=14). The pilot test was done to give the test 

administrator a practice run with the ITPT before administering it to the study's test 

population and to determine the students understanding of the test. In addition, the pilot 

test was carried out to assess any unforeseen problems involved in the administration of 

the test. Because no problems were encountered, it was determined that all was prepared 

for the general administration of the ITPT to the test population. 

The survey was pilot tested during the last few months of the study. A small 

group of students (N=10) took the survey to determine if it was appropriate for the 

purpose of the study. They found the items easy to understand. All of the students 

responded to each item of the survey. It was determined that the survey was appropriate 

for the purpose of the current study. 
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Subjects 

The subjects for the study consisted of the 6th grade class (N=105) of Forney 

Intermediate School. This sample consisted of all the 6th grade students in the school 

district. Any students in these respective classes who moved away from the school district 

during the time spans outlined were deleted from the study. Not being able to monitor 

those students after they moved would make it impossible to draw any conclusions with 

regard to the research problems of the current study. Also, any students who moved into 

the school district who were not involved at the beginning of the study are not considered 

a part of the study because their initial timbre preferences were unknown. The sample size 

at the end of the study was reduced to a total of 66. Because five students did not return 

surveys the number of students involved in the survey portion of the study was reduced to 

61. 

The sample was divided into several other subgroups in order to address the 

research questions posed by the study. Included as subgroups were males (N=33), 

females (N=33), band students (N=27), non-band students (N=39), students with musical 

home environments (N=34), and students without musical home environments (N=27). 

Band students were defined as having at least one year of band instruction during 

the time frame of the study. Non-band students were defined as having had no band 

instruction before or during the study. Band was the only classroom instrumental 
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instruction offered in the school district. During their first year of band in the sixth grade, 

the band students were separated into two groups. One group consisted of woodwind and 

percussion students and the other group was comprised of brass students. Each group 

received one forty-five minute period of band instruction five days per week. 

The seventh-grade band period was a scheduled class period at Forney Middle 

School that met each day. The students had two teachers from the beginning of the 

school year until March. The brass instrumentalists were taught by one band director 

while the woodwind students were taught by another band director. Every feasible 

precaution was taken to ensure that both classes of students received identical instruction 

throughout the duration of the study. Gordon (1991) has suggested that having identical 

instruction enhances the validity of such a study. There was no change in band director 

personnel throughout the study. The directors retained their same teaching responsibilities 

during the above time period. To ensure that the students had identical learning situations, 

both band directors coordinated their weekly class objectives. 

In mid-March of the first year of the study, the woodwind and brass groups were 

combined to form one performing ensemble. This band was taught by the director who 

had taught the woodwind group separately during the previous portion of the school year. 

By having only one director after mid-March, the consistency of instruction for each 

student was maximized. 
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For the second year of the study, those students remaining in band were members 

of the 8th grade band. The 8th grade band met for forty-five minutes per day, five days 

per week. Those subjects remaining one or both of the next two years were member of 

the high school band which included grades nine through twelve. 

Students were classified as having a musical home environment when one or more 

of their family members participated in musical activities. Students were classified as 

having a non-musical home environment when their family members did not participate in 

musical activities. 

Procedures 

The four-year study took place in the Forney Independent School District in 

Forney, Texas. The research questions regarding the stability of timbre preference were 

examined using one group of students. The group was followed from their 6th grade year 

through their 10th grade year from 1987 to 1991. The subjects were pretested to 

determine their initial timbre preferences at the outset of the study. The subjects were 

then posttested to determine their timbre preferences at the conclusion of the study. 

Pretest timbre preferences were compared to posttest timbre preferences of each subject. 

Through this comparison, stability, or a lack of stability, of timbre preferences was 

determined. In addition, a survey was administered at the conclusion of the study to 

determine whether or not the subjects had a musical home environment. 
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Scoring 

The ITPT was scored by ranking each individual student's timbre preferences. 

Each of the seven timbres received a score per student ranging from zero to twelve. The 

highest scoring timbre was ranked as the most preferred. The next highest scoring timbre 

was ranked as the second most preferred and so on. The lowest scoring timbre was 

ranked as the least preferred. Tied scores were dealt with by averaging the ranks that 

would have been assigned. The the averaged rank was then assigned to all of the tied 

scores. 

Analysis of Data 

Data regarding the stability of timbre preferences was analyzed by means of the 

Spearman rho rank correlation statistical procedure. The procedure compared pretest 

rankings to posttest rankings of timbre preferences. This comparison yielded a correlation 

coefficient between pretest and posttest timbre preferences. Coefficients of .90 to 1.00 

are considered very high positive correlations which indicate a very strong relationship. 

Coefficients from .70 to .90 are considered high positive correlations which suggest a 

strong relationship. Moderate positive correlation coefficients range from .50 to .70 and 

indicate only a moderate relationship. Coefficients from .30 to .50 are suggested to be of 

low positive correlation while coefficients of .00 to .30 are considered to exhibit little or 
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no correlation and, hence, little or no relationship. Any coefficients from .00 to -1.00 are 

considered negative correlations and suggest a negative relationship (Hinkle, et. al., 1988). 

For the purposes of the current study, moderate, low, and negative correlations indicate 

timbre preferences have changed moderately to radically from pretest to posttest and are 

not considered stable over the four year period. It can be said that very little change has 

occurred and the timbre preferences are fairly stable over time if the correlations are very 

high or high. 

The timbre preference stability of the students in the various subgroups were 

determined by the correlation coefficients from the ITPT. The subjects were placed in 

either stable or unstable timbre preference groups. All students who had rank correlation 

coefficients ranging from .70 to 1.00 were considered to have relatively stable timbre 

preferences over time; subjects who had rank correlation coefficients below .70 were 

grouped in the unstable timbre preference group. The number of students in each stability 

group were calculated. A chi square for independent samples was calculated for each of 

the paired subgroups. 

The first research problem of determining if an individual's timbre preference 

remains stable over a given time period was examined by comparing the students' initial 

ITPT timbre preference rankings with their timbre preference rankings at the end of the 

study. The students were then paired by their Spearman rho correlation coefficients. The 
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subjects were placed in either a stable timbre preference group or an unstable timbre 

preference group. A proportion was calculated for each group to determine the 

percentage of students who had relatively stable timbre preferences and the percentage of 

students who did not have relatively stable timbre preferences. A confidence interval was 

calculated for the proportion of students who had relatively stable timbre preferences. A r 

test was then calculated to determine whether or not the proportion of students with stable 

timbre preferences fell below an expected frequency. The expected frequency's value was 

based upon the results of confidence interval calculations. 

Data obtained from the ITPT pretest and posttest was re-analyzed to help answer 

the second and third research questions of whether or not an association exists between 

gender, instrumental instruction, and the stability of timbre preference. Male and female 

timbre preferences were compared separately. Male and female timbre preferences as 

measured on the pretest were compared to those on the posttest. The comparison yielded 

a Spearman rho rank correlation coefficient. A comparison between the male and female 

correlation coefficients was done in order to determine whether gender seems to influence 

the stability of timbre preference. The males and females were paired by their correlation 

coefficients. They were placed in either a stable timbre preference group or an unstable 

timbre preference group. The males and females from each group were counted 

separately to determine how many had relatively stable timbre preferences and how many 
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had relatively unstable timbre preferences over time. A chi square for independent 

samples was calculated. If a statistically significant difference was found it could be 

suggested that gender makes a difference in determining the stability of timbre preference. 

If no statistical difference was found it could be suggested that gender has little effect on 

the stability of timbre preference. 

The third research question of the study which dealt with the relationship of 

instrumental instruction with the stability of timbre preference was addressed by examining 

band students included in the overall sample population. Band and non-band student data 

was analyzed in the same manner as with the gender data. 

The fourth research question of the study which examines whether or not a musical 

home environment has a relationship to the stability of timbre preference was dealt with in 

much the same manner as the other three research questions except a survey was also 

utilized as an information gathering tool. The survey was administered to the subjects of 

the study immediately following the administration of the ITPT posttest at the conclusion 

of the study. The surveys were analyzed to determine which students have musical 

influences in their home environment. Musical influences were defined as: (1) Some or all 

of the family members residing together play or have played musical instruments or sung, 

(2) family members residing together sing or perform music together, (3) family members 
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residing together listen to music together, (4) grandparents, aunts, and uncles are or were 

active in music. 

To determine whether or not an association exists between home musical 

environment and the stability of timbre preference, the data for students with a musical 

home environment and for students without a musical home environment was analyzed as 

it was for the second and third research questions. 



CHAPTER IV 

RESULTS 

This chapter is intended to present the results of the methodological procedures 

utilized to address whether timbre preference remains stable over time. In addition, results 

will be reported regarding whether gender, instrumental instruction, or a musical home 

environment make any difference in influencing the stability of timbre preference. The 

results found in the study are based on the limited sample used in this study and should not 

be inferred to be representative of any other population group. 

The first question to be answered by this study was whether or not student's timbre 

preferences remained the same over a given period of time. Spearman rho rank 

correlations were calculated between the sample's Instrumental Timbre Preference Test 

(ITPT) pretest and posttest ranks. There were sixty-six correlations obtained from the 

calculations. The Spearman rho rank correlation data is presented in Appendix B. The 

comparison of the pretest and posttest ranks was done in order to determine whether or 

not a relationship exists between the ranks over time. If the correlations were relatively 

high and positive it could be argued that the timbre preferences remained constant over 
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time. If the correlations were moderate, low, or negative it could be suggested that the 

timbre preferences did not remain stable over time. Correlation coefficients ranging from 

.70 to 1.00 are defined, for the purposes of this study, as indicating little change in timbre 

preferences over time. Coefficients ranging from -1.00 to .70 are considered to indicate 

moderate to radical change in timbre preferences over time. 

Three subjects (4.55 %) of the sample had very high positive correlations ranging 

from .91 to .98. High positive correlations ranging from .71 to .89 were indicated by 

nineteen (28.79%) members of the sample. Sixteen students (24.24%) of the sample had 

moderate positive correlations ranging from .50 to .66. Low positive correlations ranging 

from .30 to .41 were indicated by three members (4.55%) of the sample. Nine students 

(13 .64%) had values ranging from .03 to .41 indicating little or no correlation. Negative 

correlations ranging from -0.08 to -0.75 were indicated by sixteen members (24.24%) of 

the sample. Figure 1 gives the resulting percentages of the sample for each group. 

The students were combined into either a stable timbre preference group or an 

unstable timbre preference group. There were twenty-two subjects (33.33%) whose 

correlation coefficients indicated stable timbre preferences over time. Forty-four students 

(66.67%) had correlation coefficients indicating unstable timbre preferences over time. 

It appears that approximately two-thirds of the sample had some amount of change in 
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timbre preferences over time while one-third of the sample seemed to retain most of their 

timbre preferences over time. 

Spearman rho Rank Correlation 
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Figure 1. Spearman rho correlation coefficients of the sample 

A confidence interval was computed for the proportion of students whose timbre 

preferences seem to remain stable. The obtained confidence interval values were .227 and 

.443. These values indicated that the percentage of students who had stable timbre 

preferences fell between 22.7% and 44.3%. It seemed as though less than fifty percent of 

the sample had stable timbre preferences from sixth through tenth grade. A z test was 

computed to examine this hypothesis. The computed z was -2.94 and that exceeded the 
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critical value of -1.645 at a .05 level of significance; the hypothesis of no significant 

difference was rejected. It was concluded that fewer than fifty percent of the students in 

the sample had stable timbre preferences from sixth through tenth grade. It seems the 

timbre preferences for the majority of the sample changed moderately to radically over the 

time span of the study. 

The second question to be answered was whether or not gender made a difference 

in influencing the stability of timbre preferences in students from grade six through ten. 

The research data indicated that no males (0.00%) and three females (9.09%) had very 

high positive correlations ranging from .91 to .98. High positive correlations ranging from 

.71 to .89 were indicated by eight males (24.24%) and eleven females (33.33%). Ten 

males (30.30%) and six females (18.18%) of the sample had moderate positive 

correlations ranging from .50 to .66. Low positive correlations ranging from .30 to .41 

were indicated by two males (6.06%) and one female (3.04%). Four males (12.12%) and 

five females (15.15%) had values ranging from .03 to .28 indicating little or no 

correlation. Negative correlations ranging from -0.08 to -0.75 were indicated by nine 

males (27.28%) and seven females (21.21%) ofthe sample. Figure 2 gives the resulting 

percentages of the samples for each group. 

The males and females were combined separately into either stable timbre 

preference groups or unstable timbre preference groups. There were eight males 
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Figure 2. Spearman rho correlation coefficients by gender. 

(24.24%) and fourteen females (42.42%) whose correlation coefficients indicated that 

their timbre preferences had remained relatively stable from sixth through tenth grade. 

Twenty-five males (75.76%) and nineteen females (57.58%) had correlation coefficients 

which indicated unstable timbre preferences from sixth through tenth grade (see the two 

by two contingency table in Table 2). It was hypothesized that there was no significant 

difference between the stability of male and female timbre preferences. The hypothesis of 

no significant difference was tested by utilizing a chi square statistical procedure for 

independent samples. A chi square value was then calculated. The computed chi square 
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was 1.70 and that was less than the critical value of 3.81 at a .05 level of significance. The 

results of the chi square analysis failed to reject the null hypothesis of no difference. The 

results seemed to suggest that gender did not make a significant difference in influencing 

the stability of timbre preferences of the students in the sample. 

Table 2. 

Stability of Timbre Preference Among Males and Females 

Gender 

Male Female 
Total 

1 
Stable Preferences 8 1 4 22 

Unstable Preferences 25 19 44 
I 

Total 33 33 66 

The third research question to be answered was whether or not instrumental 

instruction made a difference in influencing the stability of timbre preferences in students 

from grade six through ten. The research data indicated that one band student (3.70%) 

and two non-band students (5.13%) had very high positive correlations ranging from .91 

to .98. High positive correlations ranging from .71 to .89 were indicated by ten band 
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students (37.04%) and nine non-band students (23.08%). Eight band students (29.63%) 

and eight non-band students (20.51%) of the sample had moderate positive correlations 

ranging from .50 to .66. Low positive correlations ranging from .30 to .41 were indicated 

by one band student (3.70%) and two non-band students (5.13%). Three band students 

(11.11%) and six non-band students (15.38%) had values ranging from .03 to .28 

indicating little or no correlation. Negative correlations ranging from -0.08 to -0.75 were 

indicated by four band students (14.82%) and twelve non-band students (30.77%) of the 

sample. Figure 3 gives the resulting percentages of the samples for each group. 

Spearman rho Rank Correlations 

P 
e 
r 
c 
e 
n 
t 
a 
9 
e 

+ 
Very High High 

37.04 

29̂ 63 
. • 30.77 

m Band 

• Non-Band 

14.82 

Moderate Low 

Correlation Coefficients 

Little/No Negative 

Figure 3. Band/non-band Spearman rho rank correlation coefficients. 
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The band and non-band students were combined into either stable timbre 

preference groups or unstable timbre preference groups. There were eleven band students 

(40.74%) and eleven non-band students (28.21%) whose correlation coefficients indicated 

that their timbre preferences had remained relatively stable from sixth through tenth grade. 

Sixteen band students (59.26%) and twenty-eight non-band students (71.79%) had 

correlation coefficients which indicated unstable timbre preferences from sixth through 

tenth grade (see the two by two contingency table in Table 3). It was hypothesized that 

there was no significant difference between the stability of band and non-band student 

timbre preferences. The hypothesis of no difference was tested by utilizing a chi square 

statistical procedure for independent samples. A chi square value was then calculated. 

The computed chi square was 0.63 which was less than the critical value of 3.81 at a .05 

level of significance. The results of the chi square analysis failed to reject the null 

hypothesis of no difference. The results seemed to suggest that instrumental instruction 

did not make a significant difference in influencing the stability of timbre preferences of 

the students in the sample. 

The fourth research question to be answered was whether or not a musical home 

environment made a difference in influencing the stability of timbre preferences in students 

from grade six through ten. The research data indicated that three students with musical 

home environments (8.82%) and zero students with no musical home environment 
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Table 3. 

Stability of Timbre Preference Among Band 

And Non-Band Students 

Enrollment in Band 

Band Non-Band Total 

Stable Preferences 11 i l i ! 22 

Unstable Preferences; 16 28 1 44 

Total 27 39 66 

(0.00%) had very high positive correlations ranging from .91 to .98. High positive 

correlations ranging from .71 to .89 were indicated by eleven students with musical home 

environments (32.35%) and seven students with no musical home environment (25.93%). 

Eleven musical home environment students (32.35%) and three non-musical home 

environment students (11.11%) of the sample had moderate positive correlations ranging 

from .50 to .66. Low positive correlations ranging from .30 to .41 were indicated by one 

student with a musical home environment (2.95%) and two students with no musical home 

environment (7.41%). Three musical home environment students (8.82%) and four 
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non-musical home environment students (14.81%) had values ranging from .03 to .28 

indicating little or no correlation. Negative correlations ranging from -0.08 to -0.75 were 

indicated by five students with musical home environments (14.71%) and eleven students 

with no musical home environment (40.74%) of the sample. Figure 4 gives the resulting 

percentages of the samples for each group. 

Figure 4. Musical/non-musical home environment Spearman rank correlation coefficients. 
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The musical home environment and non-musical home environment students were 

combined separately into either stable timbre preference groups or unstable timbre 

preference groups. There were fourteen students (41.17%) with musical home 
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environments and seven students (25.93%) with no musical home environment whose 

correlation coefficients indicated that their timbre preferences had remained relatively 

stable from sixth through tenth grade. Twenty musical home environment students 

(58.83%) and twenty non-musical home environment students (74.07%) had correlation 

coefficients which indicated unstable timbre preferences from sixth through tenth grade 

(see the two by two contingency table in Table 4). It was hypothesized that there was no 

significant difference between the stability of home musical environment and non-musical 

home environment student timbre preferences. The hypothesis of no difference was tested 

by utilizing a chi square statistical procedure for independent samples. A chi square value 

was then calculated. The computed chi square was 0.95 and that was less than the critical 

value of 3.81 at a .05 level of significance. The results of the analysis failed to reject the 

null hypothesis of no difference. The results seemed to suggest that a musical home 

environment, or the lack of a one, did not make a significant difference in influencing the 

stability of timbre preferences of the students in the sample. 

The results of the investigation seem to suggest that timbre preference does not 

remain stable for the majority of the students from grade six through grade ten. 

Additionally, factors of gender, instrumental instruction, and musical home environment 

do not seem to make a significant difference in influencing the stability of timbre 

preference of students in grades six through ten. 



Table 4. 

Stability of Timbre Preference Amonp Students With Musical 

Home Environments And Those Without 
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Home Environment 

Musical Non-Musical 
Total 

Stable Preferences 14 7 21 

Unstable Preferences 20 20 40 

Total 34 27 61 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

Summary 

The purpose of this study was to determine whether timbre preference remains 

stable over time. Specifically, it examined the stability of students timbre preferences from 

grade six through grade ten. Questions to be answered by this investigation were: 

1. Do timbre preferences of students in grade six remain stable through the tenth 

grade? 

2. Does gender make a difference in influencing the stability of timbre preferences 

of students from grade six through ten? 

3. Does band instruction make a difference in influencing the stability of timbre 

preferences of students from grade six through ten? 

4. Does home musical environment make a difference in influencing the stability of 

timbre preferences of students from grade six through ten? 

Obtaining answers to these questions required a longitudinal design. Students' timbre 

preferences at the beginning of the study were compared to their preferences at the end of 

100 
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the study to determine whether changes had taken place over four years. The students' 

timbre preferences were obtained by employing Gordon's Instrument Timbre Preference 

Test (ITPT). 

Findings 

The results of this study can only be interpreted in view of the limitations of the 

investigation. The sample size was relatively small. The sample was also representative of 

only one group of students in a small suburban Texas town. Therefore, the results of the 

study are not generalizable to any other population. 

To answer the first research question all the sixth grade students enrolled in a 

single school district took the ITPT. Each student's scores were tallied and ranked in 

order to determine their timbre preferences; four years later they were tested and ranked 

again using the ITPT. Each student's pretest timbre preference rankings were compared 

to their posttest rankings to determine if changes in preference had occurred over four 

years. The Spearman rho rank correlation statistical procedure was utilized for the 

comparison. The comparison indicated that one-third of the students had retained their 

original timbre preferences while two-thirds of the students' preferences had changed from 

moderately to radically from the sixth through the tenth grade. A confidence interval was 

calculated. The confidence interval computations indicated that from 22.7% to 44.3% of 
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the students' timbre preferences remained stable from the sixth through the tenth grade. A 

z test was computed to test the significance of that hypothesis. A statistically significant ~ 

value was obtained from the calculations indicating that significantly less than half of the 

students' timbre preferences remained stable from the sixth through the tenth grade. 

To answer the second and third research questions of whether gender or 

instrumental instruction make any difference in influencing the stability of timbre 

preference, the Spearman rho rank correlation data was re-analyzed. Correlation 

coefficients were examined to determine how many males and females had stable timbre 

preferences and how many had unstable ones. The males and females were paired 

separately by their correlation coefficients into either a stable or an unstable group. A chi 

square of independence statistical procedure was utilized to determine whether there was 

any significant difference between the stability of timbre preferences of males and females. 

A two by two contingency table was constructed in order to calculate a chi square of 

independence value. The chi square calculations indicated that there was no significant 

difference between the timbre preference stability of males and females. The results 

suggested that gender did not seem to make any significant difference in influencing the 

stability of timbre preference of students from grades six through ten. 

The third research question of whether band instruction makes any difference in 

influencing the stability of timbre preference was answered by pairing band students and 
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non-band students into stable timbre preference groups and unstable timbre preference 

groups. They were paired by examining the Spearman rank correlational data. The data 

was analyzed as it was for the second research question. The calculations indicated that 

there was no significant difference between the timbre preference stability of band and 

non-band students. The results indicated that band instruction did not make any 

significant difference in influencing students' stability of timbre preference from the sixth 

grade through the tenth grade. 

To answer the fourth research question of whether home musical environment 

makes any difference in influencing the stability of timbre preference, a survey was 

employed. The questionnaire was constructed to determine which students in the sample 

had musical home environments and which students did not. The students in the sample 

were surveyed at the conclusion of the study during their tenth-grade year in high school. 

The students were partitioned into either a musical home environment or a non-musical 

home environment group. The students were paired into a stable timbre preference group 

or an unstable timbre preference group based on their Spearman rho correlation 

coefficients. The data was then analyzed in the same manner as it was for the second and 

third research questions. The calculations indicated that there was no significant 

difference between the timbre preference stability of students with a musical home 

environment and those without. The results suggested that musical home environment 
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made no significant difference in influencing students' stability of timbre preference from 

grade six through grade ten. 

Implications of the Study 

The research literature dealing with timbre preferences (Gordon 1986, 1989, 1991; 

Rideout, 1988; Scheuer, 1988; Schmidt and Lewis, 1988; Cutietta and Foustalieraki, 

1990) indicates that, when given a choice, individuals tend to like the characteristic quality 

of one sound better than the characteristic quality of other sounds. It seems that these 

previous studies suggest that the phenomenon of timbre preference exists. The results of 

the current study concur with those studies. The sample of students seemed to prefer 

certain timbres over others. Even so, timbre preferences seem to only remain stable for 

less than half of the students in the sample from grades six through ten. The majority of 

the students in the sample had unstable timbre preferences from the sixth through the tenth 

grade. 

The research literature (Abeles and Porter, 1978; Griswold and Chroback, 1981; 

Delzell and Leppla, 1990; Byo, 1991) suggests that gender has an influence on instrument 

preference. Abeles and Porter (1978) suggest that the instrument preferences of males are 

more stable than those of females. They also suggest that both genders' preferences 

become stable by the third or fourth grade. It seems that no research has confirmed or 
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denied whether gender influences the stability of timbre preference beyond grade four. 

The results of the current study suggest that gender has no significant influence on the 

stability of students' timbre preferences in grades six through ten. 

There seems to be no research that has confirmed or denied whether band 

instruction has an influence on the stability of timbre preference. The current study 

indicates that band instruction has no significant influence on the stability of students' 

timbre preferences from the sixth through the tenth grade. 

The research literature suggests that home musical environment may be an 

important influence in various realms of music. Home musical environment seems to be 

relevant to the determination of the music aptitude of individuals (Rainbow, 1965). There 

has been speculation (May, 1985) that certain environmental factors may influence the 

musical style preferences of individuals. Home musical environment appears to play an 

important role in stimulating interest for instrumental performance (Scheuer, 1988). 

There seems to be no research that has confirmed or denied whether a musical home 

environment influences the stability of timbre preference. The results of the current study 

suggest that home musical environment has no significant influence on the stability of 

students' timbre preferences in grades six through ten. 
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Discussion 

The research literature (Gordon 1986, 1989, 1991;Rideout, 1988) suggests that 

musical achievement is enhanced when students play instruments in agreement with their 

timbre preferences. If there is a lack of stability, as suggested by the study, the results 

could confuse the issue of enhanced achievement. It was indicated in this study that 

timbre preferences change for the majority of students from grades six through ten. Even 

if students begin playing instruments in agreement with their timbre preferences sometime 

around grade six, it seems to follow that the majority of those students will have changed 

preferences by the tenth grade. Likewise, it would appear that the majority of students 

who begin playing an instrument for which they do not have a timbre preference sometime 

around sixth grade will conceivably change their preferences by the tenth grade. If 

changes occur, some preferences may change to instruments other than the ones in which 

they are playing and their musical achievement may not be enhanced. On the other hand, 

some students' preferences may change to ones in agreement with the instrument in which 

they are playing. It would follow that their musical achievement could possibly be 

enhanced. Combining the results of Gordon's research and the results of the current study, 

it could be speculated that the musical achievement of only those students whose timbre 

preferences do not change from the sixth through the tenth grade would benefit from 
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starting musical instruction by playing an instrument in agreement with their timbre 

preference. 

The research literature (Gordon 1986, 1989, 1991) has suggested that student 

dropout rate in instrumental music can be reduced by having students play instruments 

that agree with their timbre preferences. The results of the current study suggest that the 

majority of students will change their timbre preferences sometime between the sixth and 

tenth grade. If there is a lack of stability, as suggested by the current study, the results 

could confuse the issue of decreased dropout. Even if students begin instrumental study in 

the sixth grade by playing instruments in agreement with their timbre preferences, it seems 

to follow that more than half the students will change timbre preferences by the tenth 

grade. Those students may then be playing instruments that do not agree with their timbre 

preferences. It seems that those students' dropout rate could possibly increase rather than 

decrease. Likewise, it appears that the majority of students who begin playing instruments 

that do not agree with their timbre preferences sometime around the sixth grade may 

change their preferences by the tenth grade. Some student preferences may change to 

ones that do not agree with the instrument in which they are playing while some 

preferences may change to ones in agreement with the instrument they are playing. In 

either case, it would seem that dropout rate could be affected. In light of the findings of 

the current study and Gordon's studies, it could be speculated that dropout rate could only 
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be lessened with students who play instruments in agreement with their timbre preferences 

whose timbre preferences do not change over time. 

Implications for Further Research 

More research needs to be conducted regarding the stability of timbre preference. 

More studies need to be done to replicate the current study to either corroborate or 

contradict its results. The results of the current study indicated that the majority of 

students changed their timbre preferences during the time span between grade six and 

grade ten. It seems research should be initiated to investigate when changes in students' 

timbre preferences occur between grades six and ten. Results of the current study did not 

indicate whether timbre preferences remain stable after grade ten. It appears that further 

research should be undertaken to determine whether timbre preferences remain stable 

beyond the tenth grade. 

The current investigation did not indicate what factors may influence changes of 

some students' timbre preferences while other students' timbre preferences remain 

unchanged. Perhaps further research should be carried out to determine what factors 

influence the change of some students' timbre preferences from the sixth through the tenth 

grade while other students' timbre preferences remain constant. 
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It seems that the results of the current study combined with those of Gordon could 

confuse the issues of dropout rate and musical achievement in band. It would appear that 

research should be conducted to determine whether students' changing timbre preferences 

affect dropout rate or musical achievement in band. Perhaps research should also be 

initiated to determine whether timbre preferences shift over time to the instruments 

students are playing even though the students play instruments which do not agree with 

their initial timbre preferences. 
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QUESTIONNAIRE 
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I l l 

FORNEY HIGH SCHOOL MUSIC SURVEY 

NAME AGE 

ADDRESS 

GRADE LEVEL MALE FEMALE 

1. Which graduation program are you preparing for? 

basic diploma honors advanced honors 

2. Do you have the following things in your home? 

Radio yes no CD Player yes no 

Cassette Player yes no Record Player yes no 

Jam Box yes no 

3. Do you have a musical instrument in your home? yes no 

If yes, what instrument or instruments do you have? 

4. Do you have any brothers or sisters who play (or played) a musical instrument? 

yes no 

5. Does your family sing or perform music together? yes no 

6. Does your family listen to music together? yes no 

7. Have your parents or guardians encouraged you to belong to school music groups? 

yes no 

8. Do you like music? yes no 

9. What kind of music do you like? rock country jazz 

classical religious 
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10. If you were given $50, would you; buy cassettes or CDs 

put in savings account go to a concert other 

11. How often do you attend musical concerts? never once a year 

2 or 3 times a year 4 or more times a year 

12. Do you search for and read magazine and newspaper articles about music? 

yes no 

13. How many hours each week do you spend listening to music on the radio, cassettes, 

records, or CDs? none 1 to 3 hours 3 to 5 hours 

5 or more hours 

14. Does (or did) your mother play an instrument or sing? yes no 

15. Does (or did) your father play an instrument or sing? yes no 

16. Check the grandparents on your mother's side of the family who are (or were) active 

in music. none grandmother grandfather 

17. Check the grandparents on your father's side of the family who are (or were) active 

in music. none grandmother grandfather 

18. List the number of uncles or aunts on your mother's side of the family who are 

(or were) active in music. 

19. List the number of uncles or aunts on your father's side of the family who are 

(or were) active in music. 

20. Are most of your friends active in musical activities at school? yes no 

21. Are most of your Mends active in musical activities away from school? 

yes no 
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22. Do you think that most of your Mends listen to music on a regular basis? 

yes no 

23. Do you think that most of your friends go to concerts occasionally? 

yes no 

24. Do you think that most of your friends listen to the same kind of music you do? 

yes no 

25. Do you think music is important to your friends? 

yes no 

26. Do you often hear music in your mind when there are no audible sounds present? 

yes no 

27. What is your favorite instrument? 

28. Do you play a musical instrument? 

yes no 

29. If you could, would you like to play another instrument instead of the one you now 

play? yes no 

If yes, what instrument would you rather play? 

30. If you play a musical instrument, do you enjoy playing it as much as you did when you 

began playing it? 

yes no 

31. Are you allowed to play the kind of recorded music you like at home? 

yes no 

32. Are you allowed to practice a musical instrument at home? 

yes no 
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33. Have you had private music instruction? yes no 

List the number of years of private instruction and the instrument(s). 

Number of years Instrument 

34. Have you studied voice privately? yes no 

Number of years. 

35. Have you ever been a school band member? yes no 

If yes, why did you join? 

pleasure like music 

play an instrument liked die sound of instrument other 

If no, why didn't you join? 

36. If you were a band member, why did you drop out? 

loss of interest not enough practice time 

not enough performance had other interests 

hated practice boring lacked patience 

lacked perseverance no room on schedule other 
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37. List any non-school music groups in which you are a member, the number of years of 

membership in each, and the number of times per month these groups meet, 

(for example: church choir-2 years-2 times a month) 

Group Number Number of 
of years meetings per 
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Student 01 jPrescore Postscore \ Pre-Rank Post-Rank j d 
•: 

d*d Sum d*d rho 

I Timbre A 9 ; 10 2j 2j o j o j 7.5 j 0.866: 

jTimbre B 12j 11 i 1 j 1 ! Oj Oj 
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1 

i Timbre E 
•j 
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| Student 02 jPrescore Postscore i Pre-Rank Post-Rank j d d*d Sum d*d rho 

: Timbre A 12 j 10 1 ! 2j -1! 1 j 10.5 j 0.813 j 

jTimbre B 7| 7 3.5! 4j - 0 . 5 ! 0.25 j 

I'Timbre C 7| 11 : 3.5 j 1 i 2.51 6.25 = 
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1 j 

jTimbre E 4 2: 5j 6 | - 1 j 1 ! 
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jTimbre G 2 3 61 51 1 j 1! 
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jTimbre A 2 1 ' 7; 71 o j °| 23.5 j 0.580 j 

jTimbre B 8 9 2j 2j °! °| 
jTimbre C 5: 10 4.5 j 1 j 3 . 5 1 12.25 j 

jTimbre D 7 4 : 3| 5 j - 2 ! 4j 
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jTimbre D 2 12 7 1 j 6 ! 36 j 

jTimbre E 5: 3 5; 6 ! -11 1 j 
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jTimbre G 5 2 5j 7j -2 j 4 j 
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j Student 05 jPrescore Postscore Pre-Rank Post-Rank i d d*d Sum d*d rho 

I Timbre A 8 8 3! 3! 0 10 0.821 | 

iTimbre B 9 8 1.5! 3! -1.5! 2.25! 

i Timbre C 7 8 4 3! 1! 1! 
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i 

d*d 
i 
Sum d*d rho 

iTimbre A 3 5 6j 5! 11 1 j 83.5 -0.491 j 

iTimbre B 7] 8 31 2.51 0.5 j 0.25 j 

iTimbre C 1 0 2 1 j 7\ -6| 36 j 

iTimbre D 6 10 5j 1 i 4\ 16 j 

iTimbre E 2\ 8 : 7\ 2.5 j 4.5 i 20.25 j 

iTimbre F 7\ ©! 3j 4| -1 j 1 | 

iTimbre G 7\ 3 | 3 | 6| -3i 9j 
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i Student C)0 jPrescore Postscore Pre-Rank | Post-Rank ; d d*d jSum d*d rho 

; Timbre A 6 6 4 4.5! -0.5! 0.25! 41 ! 0.268 j 

! Timbre B 8 9 11 2i -1 j 1! 

I Timbre C 4 7 7 31 4! 161 

! Timbre D 7 10 2.5! 1 | 1.5; 2.25! 
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•I 
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{ f 
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f j 

j Timbre C; 2 4 7| 6.5j 0.51 0.25 j 
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; Timbre G 2 : 1 I 7: 6.5! 0.5! 0.25 j 
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Student 113 jPrescore Postscore Pre-Rank Post-Rank j d d*d iSumd*d rho 
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! Student 17 jPrescore Postscore Pre-Rank Post-Rank ; d d*d •Sum d*d rho 
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| Student 21 jPrescore Postscore j Pre-Rank Post-Rank : d d*d jSum d*d rho 

j Timbre A 5 5 4.5 4.51 0 19; 0.661 j 

j Timbre B 9 11 2.5 4j -1.5 2.251 

Timbre C 9 10 2.5 2\ 0.5 0.25! 
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j Timbre G 0 1 7 7 j 0 0 

j Student 23 jPrescore j Postscore I Pre-Rank Post-Rank j d d*d Sum d*d rho 

j Timbre A 10: 7 1 3 j -2 4| 201 0.643; 

| Timbre B 8 10 2.5 1 j 1.5 2.25 j 

j Timbre C 8 8 2.5 2 j 0.5 0.251 

j Timbre D 6 3 4.5 6.5 j -2 4\ 

j Timbre E 3\ 3 6 6.5 j -0.5 0.25 j 

jTimbre F 

i Timbre G 
•j 

8j 

1 j 

5 

8 

4.5 

7 

5 j 

4j 

-0.5 

3 

0.25 j 

9 j 
j 

j Student 24 jPrescore Postscore j Pre-Rank Post-Rank j d d*d 
• - j 

Sum d*d rho 

; Timbre A 12! 8 1 3 j -2 4\ 14: 0.750! 

!'Timbre B 8! 6 2.5 4 \ -1.5 2.25 j 

; Timbre D 7; 9 4 1.5; 2.5 6.25 j 

i Timbre E 4; 4 5 5i 0 Oi 

; Timbre F 1 I 3 7 6.5 j 0.5 0.251 

j Timbre G 2! 3 6 6.5! -0.5 0.25 j 



123 

1 Student j Prescore Postscore Pre-Rank Post-Rank d d*d Sum d*d rho 

j Timbre A 8 5 2.5! 5.5 -3! 9 22.5 j 0.598 j 

1 Timbre B 7 8 4 2.5 1.5| 2.25 

j Timbre C 8 9 2 5 1.51 2.25 

i Timbre D 12 8 1! 2.5 -1.5| 2.25 

i Timbre E 2 6 6.5! 2.5I 6.25 

j Timbre F 3 5 5j 5.5 -0.5! 0.25 

i Timbre G 2 1 6.5i -0.5I 0.25 

: Student 26 jPrescore Postscore Pre-Rank Post-Rank d d*d Sum d*d rho 

Timbre A 6 4 3.5! 5.5 -21 87.5 j -0.563 j 

| Timbre B 5 9 5.5! 1.5 4\ 16 

i Timbre C 6 9 3.51 1 5 2 j 4 

i Timbre D 3 6 7 3 | 9 

j Timbre E 9; 3 1 i -6j 36 

i Timbre F si 7 5.5! 2.5; 6.25 

: Timbre G 8 4 2| 5.5 -3.5! 12.25 

j Student 27 j Prescore Postscore | Pre-Rank Post-Rank d d*d Sum d*d rho 

1 Timbre A 11 | 4 1.51 -4.5! 20.25 71.5| -0.277 j 

| Timbre B 11 I 8 1.51 -0.51 0.25 

i Timbre C 8: 6 31 A | 1 

!'Timbre D 5 ! 1 41 -3| 9 

I Timbre E 3{ 6 61 2 j 4 

i Timbre F A] 6 5j 1! 1 

jTimbre G oi 11 : 7\ 6| 36 

j Student 28 jPrescore Postscore Pre-Rank Post-Rank d d*d Sum d*d rho 

i Timbre A 12! 4\ 3; 9 19.5; 0.652 j 

1 Timbre B 7; 3j 3.5 -0.5 j 0.25 

jTimbre E o\ 7; 2\ 4 

! Timbre F 5j 2 j 5| -1 | 1 

jTimbre G 2\ 0: 6i -1! 1 
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j Student 29 jprescore Postscore Pre-Rank Post-Rank j d d*d ; Sum d*d rho 

j Timbre A 7 6 3 4.5 j -1.51 2.25 j 8 j 0.857! 

! Timbre B 7 7 3 2! 1! 11 ! ! 

i Timbre C 5 6 6 4.5| 1.51 2.251 | 

j'Timbre D 10 8 1 1! 0! 0! ! I 

i Timbre E 6 6 5 4.5! 0.5 j 0.25 j I 

! Timbre F 7 6 3 4.5; -1.51 2.25 j ! 

1 Timbre G 0 3 7 7\ Oj ol | | 

j Student 30 iPrescore Postscore Pre-Rank Post-Rank ; d d*d iSumd*d rho 

! Timbre A 11 8 1.5 3 i - i s j 2.25 j 23.5 j 0.580! 

i Timbre B 6 10 3.5 2\ 1-5! 2 2 5 ! ! 

j Timbre D 11 6 1.5 4j -2.5; 6.25! 

! Timbre E 3 2 5.5 6! -0.5 i 0.25! 

j Timbre F 2 4 7 5; 2\ 4! j 

j Timbre G 3 0 5.5 7j -1.5! 2.251 j 

! Student 31 ! Prescore Postscore Pre-Rank Post-Rank j d d*d !Sumd*d rho 

| Timbre A 8; s i 3 11 2\ 4j 63.5 j -0.134! 

i Timbre B 9i 6 1.5 A\ -2.51 6.25j j 

I Timbre C 7\ 7! 4 2.51 I . 5 ! 2.251 | 

!Timbre D 9^ 4; 1.5 7\ -5.51 30.25j 

i Timbre E 5: 5 5 5.5; -0.5! 0.25! i 

! Timbre F 4: 5| 6 5.5| 0.5j 0.25j ! 

!Timbre G 
A 

o\ 7\ 7 2.5 j 4.5! 20.25! 

: Timbre A 6\ 2 i 4 6j -21 4j 8; 0.857! 

i Timbre B 71 &\ 3 2.5! 0.5 j 0.251 j 

! Timbre C i o i 2 2.5! -0.51 0.251 | 

i Timbre D 11 : 11 | 1 11 °! ° | j ! 

| Timbre E 4\ 7 5 4\ 11 11 ! ! 

i Timbre F 2\ 5| 6.5 5\ 1.5! 2.25 j ! 

! Timbre G 2| 1 i 6.5 7\ -0.51 0.251 ! 
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Student 33 jPrescore Postscore Pre-Rank Post-Rank i d d*d jSum d*d j rho 

Timbre A 0 6 7 31 4! 16 87 j -0.554 j 

Timbre B 4 10 5.5 2! 3.5 j 12.25 

Timbre C 7 12 3.5! 1 j 2.5! 6.25 

Timbre D 4 5 5.5 4.5: 1 I 1 

Timbre E 10 0 1.5 71 -5.5 j 30.25 

Timbre F 10 4 1.5 6; -4.5 i 20.25 

Timbre G 7 5 3.5 4.5! -1 ! 1 

Timbre B 7 10 3.5; 11 2.5! 6.25! 

Timbre C 7 8 3.5 4; -0.5! 0.25! 

Timbre D 11 9 1.51 2.51 -1 | 1 

Timbre E 2 3 6: 51 1 j 1 

Timbre F 3 1 5; 7j -2 j 4 

Timbre G 1 2 7! 6 ! 1 ! 1 j 

Student 35 iPrescore Postscore Pre-Rank Post-Rank j d d*d Sum d*d rho 

Timbre A 1 1 I 9 11 2.51 -1.5| 2.25 j 7 j 0.8751 

Timbre B 6| 9 4.5! 2.5! 2\ 4j 

Timbre C 7: 9 31 2.51 0.5; 0.25 j 

Timbre D io< 9 j 2 | 2.51 -0.5 i 0.251 

Timbre E M 4.5! 5! -0.51 0.25 j 

Timbre F 2\ 2\ el 6j o i 0! 

Timbre G 
-I 

o o ; 7j 7\ °! °! 
j j 

Student 36 iPrescore Postscore Pre-Rank Post-Rank j d d*d Sum d*d j rho 

Timbre A 81 71 3j 3.51 -0.51 0.25 j 22 j 0.607 j 

Timbre B i o i 11 3.51 -2.5 j 6.25 j 

Timbre C 9 8<i 2| 2\ ° i °! 

Timbre D 10{ 4j 11 3 ! 9| 

Timbre E 3 i 4! 6! 5.5! 0.51 0.251 

Timbre G 4 i 2! 5: 7! -2! 4\ 
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j Student 37 jPrescore |Postscore jPre-Rank i Post-Rank j d d#d |Sumd*d rho 

I Timbre A 10 i 8 2 3! -11 11 20 i 0.6431 

j Timbre B 6 I 10 4 i 2\ 2\ 41 ; 

I Timbre C 8 11 3 1! 2\ 4\ j 

j Timbre D 12: 7 ! 1: 4 1 -3; 9 j j 

i Timbre E 4 2: 5 6i -1 ! 1 I I 

j Timbre F 2 4 6 5j 1! 1 ! I 

i Timbre G 0 0 I 7\ 7! o l o l j 

i Student 38 jPrescore ! Postscore |Pre-Rank Post-Rank i d 
t 

d*d j Sum d*d rho 

j Timbre A 9 2 1! 7 1 > 6 ! 36] 74.5| -0.330! 

i Timbre B 8 9 25 2 1 0 . 5 1 0.251 

i Timbre C 7 10 4 1 ! 
3 1 9 1 | 

j Timbre D 8; 4; 25 5 . 5 1 -s! 
9 j j 

j Timbre E 4 5i 5 . 5 1 - 0 . 5 j 0.251 j 

j'Timbre F 4 6 6\ 4\ 2\ 4: I 

i Timbre G 1 j 7 7\ 3 1 4i 161 I 

| Student 30 jPrescore Postscore Pre-Rank Post-Rank j d 6*6 |Sumd*d rho 

i Timbre A °! 4.51 7i -25 | 6.25! 15.51 0.723! 

| Timbre B 8 ] 1 0 i 31 2\ 1 j 1 j j 

1 Timbre C 9 j 10| 2\ 2\ o| °! ! 

: Timbre D 12l 1 0 ! 1! 2] - 1 i 1! ! 

i Timbre E 5:i 3 : 4.51 5.51 -11 1 ! I 
; Timbre F 2\ 6 8 j 4: 2\ 4j I 

i Timbre G 
A 

1 j 3 j 7\ 5.51 1.51 2.251 
j 

1 Student 40 jPrescore Postscore Pre-Rank Post-Rank | d 
j-

d*d jSumd*d rho 

! Timbre A 6 2 j 4\ 6 i " 2 ! 4j 981 -0.750 j 

j Timbre B 2 i 2\ 6| -4j 16 j j 

i Timbre C 1 0 l 2? 1 i 6 ' : -5l 251 i 

! Timbre D 7\ 8! 31 3: 0: Oj ! 

! Timbre E 3; 10! 6| 2\ 4l 16 j I 
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i Student 41 Prescore Postscore Pre-Rank Post-Rank j d d*d i Sum d*d rho 

j Timbre A 4 0 7; -1! 11 47.5; 0.152 j 

i Timbre B 4 7 6 3.51 2 . 5 j 6.25 

I Timbre C 7 10 1 j 1 ! 1 i 

I Timbre D 10 4 6 j -5 j 25 

i Timbre E 6 5 5j -21 4 

j Timbre F 4 7 3.51 2.51 6.251 

| Timbre G 5 9 2! 2; 4i 

! Student 42 Prescore Postscore Pre-Rank Post-Rank j d d*d ;Sumd*d rho 

; Timbre A 11 3 6.5; -5.5; 30.25 44.5; 0.205; 

i Timbre B 9 7 2.5 2.5; °! 0 

j Timbre C 9 7 2.5 2.51 01 0 

I Timbre D 7 11 4 1 ! 3! 9 

j Timbre E o : 5 5j 2 j 4! 

: Timbre G 2 3. : 6.51 -0.51 0.25 j 

j Student 43 Prescore Postscore i Pre-Rank Post-Rank j d d*d Sumd*d rho 

; Timbre A 6 i 2| 2 j 21.5 j 0.616 j 
=Timbre B 9 1 1 j 2 1 j 1.51 2.25 j 

: Timbre C 11 s 8 | 3.51 -2.51 6.251 

i Timbre D 9 8 2 3.51 - 1 i 1 ! 

I Timbre E 1 j 3 : 5j 2\ 4j 

!'Timbre F 2 : 2\ 6j o j o j 
| Timbre G 4: 1 I 7\ -21 

4 | 

| Student 44 Prescore Postscore Pre-Rank Post-Rank j d d*d Sum d*d rho 

j Timbre A 11 | 12; 11 0| 0! 3.5S 0.938! 

i Timbre B 8l 7 j 3.5: -0.5; 0.25 j 
!'Timbre C 5\ 7i 3.5: 1.5; 2.25; 

; Timbre D 10: 10 | 2 ; 0; 0; 

1 ; 

i Timbre F 2: 2\ 6 i o j o | 
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j Student 45 jPrescore \ Postscore jPre-Rank Post-Rank j d d*d ;Sumd*d rho 

; Timbre A 10: 31 1! 6\ -5! 25 j 34.5; 0.384! 

j Timbre B 9 1 10 2.51 1.51 1 j 1 j ! ! 

j Timbre D 6 10 j 4 i 1.5} 2.5! 6.25; j 

j Timbre E 

i Timbre F 

j Timbre G 
•j 

4\ 

4 

0 

5 | 5.5 j 

51 5.5 j 

2j 7j 

4.5 j 

4.51 

7 j 

1 j 

1 j 

Oj 

1 j j j 

1 j | j 
° j j j 

j'Timbre B 4 8 7 j 2 j 
5 j 25 j j 

j Timbre C 8 61 1.51 4\ -2.51 6.25 j j 

: Timbre D 5 ! 10 j 5.51 1 ! 4.51 20.25! 

i Timbre E 5 j 7 j 5.5 j 3 j 2.51 6.25 j 

j Timbre F 6 : 31 3.5 j 6.5 j -3 j 9 j j j 

jTimbre G 3 : 1.5 j 6.5 j -5 j 25! j 

i Student 47 jPrescore Postscore Pre-Rank Post-Rank j d d*d jSumd*d rho 

jTimbre A 6\ o\ 4 j 7 j -3 j 9 j 62.5 j -0.116; 

| Timbre B 

| Timbre C 

jTimbre D 

j Timbre E 

| Timbre F 

i'Timbre G 

8 ; 

q\ 

4\ 

4\ 

8 I 

M 

10 i 

7) 

8 j 

5 ! 

1-5! 
1-5! 

4\ 

6.5 j 

6.5 j 

4 j 

2.5 j 

6 j 

1 j 

4\ 

251 

5 j 

"1 i 

-4.5 j 

3 ! 
2.5 j 

4 ! 

-1! 

1 j 

20.25; 
9 j 

6.25 j 

16; 

1 | 

| Student 48 jPrescore j Postscore jPre-Rank | Post-Rank j d j d*d }Sumd*d rho 

| Timbre A 2 ; 9j 6 j 1| 5 j 25 j 43.5j 0.223| 

iTimbreB 8\ 6- 2\ 4.5 j -2.5 j 6.25 j ! 

iTimbreC 7\ 6§ 4\ 4.5 j -0.5| 0.25| j 

ITimbreD 7\ 8 ; 4\ 2 ; 2 j 4 j ! 

iTimbre E 1? 2\ 7\ 7\ Oj Oj I 

iTimbre F 7; 4 ! 4\ 6 j -2 j 4 ! 

ITimbreG 10^ 7\ 1| 3 | -2| 4 ! 
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j Timbre B 7 10 4 ! 2\ 2 4 ! | 

I Timbre C 10 7 21 41 -2 4j | 

j Timbre D 8 11 3 ! 1! 2\ 4j j 

j Timbre E 2 2 6 I 61 0 ° j j 

j Timbre F 4 1 5 | 7\ -21 4i j 

| Timbre G 0 5 7 ! 5! 2 4j ! 

1 Student 50 jPrescore Postscore |Pre-Rank | Post-Rank j d d*d |Sumd*d rho 

| Timbre A 4 6 6 31 3 ! 9j 32.5 j 0.420 i 

i Timbre B 7 6 2; 31 -11 1 j | 

: Timbre C 3 5 7 5.5 j 1.5! 2.25! j 

j Timbre D 11 10 1 1! o! ol j 

i Timbre E 5; 6 5i 31 2 j 4\ 

j Timbre F 6 5 3.51 5.51 -2j 41 | 

j'Timbre G 6 : 4 3.5! 7\ -s-s! 12.25 j 

; Student 51 iPrescore Postscore Pre-Rank Post-Rank I d d#d |Sumd*d rho 

j Timbre A 10 i 12; 21 11 1 j 6 j 0.893 j 

I Timbre B i o i 8 i 2j 3 ! -1! 

: Timbre C 10| 8! 21 3 i -1! 

i Timbre D 8? 4j 3 i 

| Timbre E 1 j 2 j 7| 6 I 

i Timbre F 3] 4\ 5j 5| °| ° | j 

| Timbre G 
•j 

2\ o\ 6 i 7j -11 11 j 
i 

i Student 52 iPrescore Postscore Pre-Rank Post-Rank i d 
i-
d*d jSumd*d rho 

i Timbre C 4! 8 \ 5.5j 2.51 3 ! 9 ! I 

i Timbre D 9 101 2 ! 11 11 1 j ! 

i Timbre E 11 ; 6! 1 i 4\ - 3 I 9 ! I 

i Timbre F 6; 5! 4\ 5.5 j -1.5! 2.25 j j 

; Timbre G 1 j s i 7\ 5.5 j 1.5! 2.25 j 
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I Student 53 jPrescore I Postscore I Pre-Rank i Post-Rank ; d ! d*d iSum d*d rho 

11 11 1 1.5; -0.5! 0.25! 

iTimbre D 7 8 3 3; 0 i °! 

j Timbre E 2 4 6.5 | 5 j 1.5! 2.25! 

j Timbre F 2 I 2 6.5 j 6 j 0.5 j 0.25 j 

Timbre G 4 1 5 7j -2 4 j 

j Student 54 jPrescore j Postscore | Pre-Rank Post-Rank j d d*d ISum d*d rho 

| Timbre A 11 5 1! 5.5 j -4.5 j 20.251 61 j -0.089: 

jTimbre B 9 9 2 1 j 1 ! 11 

j Timbre C 6 4: j 3.5 j 71 -3.5 j 12.25! 

iTimbre D 4 5 6; 5.51 0.5 j 0.25! 

jTimbre E 5 6 51 3.5 j 1.51 2.25 j 

jTimbre F 6? 6 3.5 j 3.51 °| °! 

jTimbre G 1 \ 7\ 71 2\ 5 j 2S | 
{. 

j Student 55 jPrescore Postscore Pre-Rank Post-Rank j d d*d ! Sum d*d 
j" 

rho 

jTimbre A 7\ 12 : 41 11 3 ! 9| 4 6 ! 0.179 j 

jTimbre B 4\ 2\ 5j 7j -2j 4 | 

jTimbre C 1 I s i 7j 4\ 3 j 9 I 

jTimbre D s i i o i 2j 2\ °| Oj 

jTimbre E 3 j 51 6j 4\ 2 j 4 j 

iTimbre F 9 i 5? 2j 4j -2 i 4! 

j Student 56 jPrescore Postscore i Pre-Rank Post-Rank j d 
i-

d*d jSum d*d 
!• 

rho 

iTimbre B 11 i 11 i 1 i 1 i 

jTimbre C 4; 5j 5 j o j °! 

jTimbre D i o i 7! 2j 3.51 -1.51 2.25! 

jTimbre E 91 6 j 2\ 4j 16| 

jTimbre F 6; 7| 3.51 3.5 j °! °| 
jTimbre G 2 : 2; l\ 6.5 j 0.5 j 0.25i 
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1 Timbre A 11 0 1 7: -6 j 36 68; -0.214; 

jTimbre B 9 9 2.5 1 j 1.51 2.25! 

i Timbre C 7 8 4 3! 1 j 1 

i Timbre D 9 5 2.5 5! -2.5! 6.25 

I Timbre E 3 4 5.5 6j -0.5! 0.251 

jTimbre F 3 8 5.5 3j 2.5! 6.25 

jTimbre G 0 8 7 3 j 4! 16 

j Student 58 jPrescore Postscore Pre-Rank Post-Rank ! d d*d ;Sumd*d rho 

jTimbre A 6 1 4 7; -3 j 9 1 8 5 1 0.670; 

I'Timbre B 9 11 2 1 ; 1 ! 1! 

jTimbre C 11 9 1 3 j -2 j 4 

jTimbre D 

jTimbre E 

jTimbre F 

jTimbre G 

8 

3 

5 

0 

10 

3: 

5 

3' 

3 

6 

5 

7 

2j 

5.5 j 

4\ 

5.5 j 

1 j 

0.5 j 
1 j 

1.51 

1 

0.25 
1 

2.25 
j- f -

; Student 59 jPrescore I Postscore j Pre-Rank Post-Rank j d d*d Sumd*d rho 

jTimbre A 6 2 4 6j -21 4\ 26! 0.536 j 

jTimbre B 9 9 2 1.5! 0.5 j 0.25! 

jTimbre C 10 7 1 4.5 j -3.51 12.25j 

jTimbre D 

jTimbre E 

jTimbre F 
-j 

8: 

4 

4] 

9 

7 

8 

3 

5.5 

5.5 

1.51 

4.51 

3j 

1.51 

1 | 

2.51 

2.25! 

1 j 

6.251 

j - j 

jTimbre G 1 i 0 7 7\ 0; 0 j 

j Student 60 jPrescore 
i 
Postscore Pre-Rank Post-Rank j d d*d 

j 
Sum d*d rho 

i Timbre A 2\ 3 7 6i 1 ! 1 j 41 j 0.268 j 

jTimbre B 5! 10] 5 1 j 4! 16 j 

!'Timbre C 6 i 9; 3.5 2j 1.51 2.25! 

! Timbre E el 2; 3.5 7i -3.5; 12.25; 



132 

j Student 61 jPrescore j Postscore iPre-Rank ! Post-Rank • d d*d !Sumd*d rho 

j Timbre A 5: 3 4j 7\ -3; 9\ 79.5! -0.420i 

: Timbre B 9 7 3 2\ 1 j 1 ! i 

i Timbre C 10 • 6 2 4; -2 j 4\ 

I'Timbre D 11: 5 1 j 6! -5; 25 i 

j Timbre E 3 6 5.5! 4 j 1.51 2.251 j 

jTimbre F 3 6 5.5 j 4 j 1.51 2.25 j 

j Timbre G 1 • 9 7 1 j 6 j 36; j 
j. 

j Student 62 jPrescore 

i 

Postscore I Pre-Rank Post-Rank j d 
\ 

d*d !Sumd*d rho 

j Timbre A 10 7 1! 1.51 -0.5 j 0.25 j 501 0.1071 

j Timbre C 

| Timbre D 9: 6: 2.5 j 4 j -1.51 2.25! 

j Timbre E 3 j 7 6 j 1-5! 4.51 20.251 

j Timbre F 4 5 5 j 6.5 j -1.51 2.25i j 

j Timbre G 0] e: 71 4 j 3 j 9 j j 

j Student 63 jPrescore j Postscore j Pre-Rank Post-Rank j d d*d |Sumd*d rho 

i Timbre A 7 2.51 2.5 j °! o | 6.5 j 0.8841 

j Timbre B 8] 7 2.5 j 2.51 ° | o j j 

jTimbre C 8 i 6 | 2.5 j 4 j -1.5 j 2.25| 

j Timbre D 8 101 2.5 j 1 j 1.51 2.25: i 

: Timbre E 7 4; 5 ; 6 j -1 j 1! I 

j Timbre F 3 ! 5 j 6; 5 j 1 j 1 j j 

; Timbre G 
-

o i 31 71 7j °! ° ! I 
i 

j Student 64 

i Timbre A 

jPrescore 

1° : 

Postscore 

3 j 

Pre-Rank 

2 j 

Post-Rank j 

7 j 

d 

-51 

d*d jSumd*d 

25| 54 j 

rho 

0.036 j 

; Timbre C 3 ! e l 4.5 j 1.5| 2.251 

; Timbre D 12* l\ 1 j 3 i -2 j 4 j i 

jTimbre F 4\ 6 : 4 j 4.5 j -0.5 j 0.251 

: Timbre G 3 ! 4 i 6: 6! 0 : Oi 
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! Student 65 I Prescore Postscore iPre-Rank i Post-Rank ; d • d*d : Sum d*d rho 

; Timbre A 4 3 6j 6.5 i -0.5: 0.25 j 271 0.518! 

iTimbre B 10| 9 1 ! 21 -1 j 1 ! I 

i Timbre C i 51 11 4.5 i 1 | 3.5| 12.25 j j 

iTimbre E 3i 4 7! 4.5! 2.5! 6.25! 

iTimbre F 6i 4 31 4 5 j A .5! 2.25 j 

iTimbre G 9 l 8 i 21 
3 j - 1 | 1 ! I 

i Student 66 | Prescore Postscore Pre-Rank Post-Rank j d ! d*d !Sumd*d rho 

j Timbre A 11 9) 1! 2.5! -1.5! 2.25! 14! 0.750! 

iTimbre B si 10| 3.51 11 2.51 6.251 | 

iTimbre C 9; 8 | 2; 4! -2! 4! j 

iTimbre D &\ 9 3.5 j 2.5i 1 ! 1! ; 

iTimbre E \ 2 3; 5.5! 0.5! 0.25! 

iTimbre F 3: 3 i 5 j 5.5! -0.5I 0.25! 

iTimbre G i 1 i 0; 7\ 7j oj Oj j 
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