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8 Feature Article 

INSTRUMENTAL MUSIC: 
RECENT RESEARCH AND CONSIDERATIONS 

FOR FUTURE INVESTIGATIONS 

edward rainbow 

A cursory glance at the bibliographies of published articles and the bibli- 
ographies of dissertations indicates that approximately 15 percent of the 
studies included in these sources are related to instrumental music. Although 
these bibliographies are not inclusive of all the research being conducted, it is 
reasonable to assume that such a percentage is a close estimate of the relative 
importance placed in the investigation of problems related to instrumental 
music. 

A reading of the titles of published research related to instrumental music 
leads this writer to conclude that a substantial portion of that research is 
devoted to three areas: (1) historical research; (2) status research; and (3) bib- 
liographical research, with a smaller number of studies being conducted in 
areas that could be described as experimental and exploratory or descriptive. 

Recent historical studies range from an excellent investigation into the 
history of instrumental class instruction in the United States (57) to a history 
of instrumental music in Kansas City (28). Status research ranges from an 
analysis of the organizational principles utilized by band directors who consist- 
ently produce award- winning organizations (17) to the drop-out problem of in- 
strumental students in English schools (44). Bibliographic studies include 
annotated listings of clarinet sonatas (60) and contemporary woodwind study 
material (16). 
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Instrumental Music 9 

As a researcher in the area of music education, as well as a teacher of 
applied music, this writer appreciates the value of scholarly historical, status, 
and bibliographical research; but he feels a sense of frustration when he tries 
to find research that is related to problems that are at the core of a substantial 
portion of his daily chores. Examples of such problems are: ways of identifying 
potentially talented students; objective knowledge of what transpires physi- 
cally and mentally when a person performs on an instrument; objective knowl- 
edge of what commonly used jargon such as "a full round sound" really means; 
an improved method to objectively evaluate progress on an instrument; the 
selection of a methodology that is most efficient for teaching such skills as 
memorization of music; and ways to better prepare teachers of instrumental 
music. 

Fortunately, within the last decade a number of researchers have turned 
their attention to some of these problems. This article will be biased toward 
the reporting of those studies. It should not be inferred that these studies are 
superior to the historical, bibliographical, or status studies. The reader should 
not infer that only the studies mentioned in this article are worthy, but this 
writer believes that the studies mentioned may form the groundwork for addi- 
tional investigation. The results of such research may help ease some of the 
frustrations currently faced by instrumental music teachers and their students 
and may place instrumental music pedagogy on a less speculative foundation. 

One of the most urgent needs in instrumental music education is the devel- 
opment of a theory of instruction based on fact and not speculation. Three re- 
cent studies by Isley (40), Newton (49), and White (61) represent attempts to 
do basic research into the areas of brass and woodwind performance and to 
develop a theory of instruction based upon these findings. 

Isley, Newton, and White, with the aid of electromyography, chose to in- 

vestigate the action and activity of facial muscles in the performance of brass 
and woodwind instruments. The researchers noted that pedagogical authori- 
ties presented many conflicting opinions on embouchure and muscle response 
during performance. They suggested the need for objective information and 
scientific study in this area. Many musicians who have an interest in under- 
taking studies of the physiological nature of musical performance are often 
frustrated in their attempt to research this area. Musicians generally lack a 
sound knowledge of human physiology, and access to the services of costly re- 
search equipment as well as skilled medical technicians is beyond their means. 
The three independent investigators mentioned above were fortunate to have 
been employed near a highly respected physician, Dr. John Basmajian, of 
Emory University. Dr. Basmajian, a recognized authority on electro- 
myography, was particularly interested in their proposed research. He was 
aware of the general lack of knowledge in medical science on the function of 
facial muscles and that studies in facial muscle kinesiology were rare. 
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10 Edward Rainbow 

In the studies by Isley, Newton, and White, electromyographical record- 
ings were made of muscles during the performance of various facial muscle 
tasks as well as during musical performance. Live wire electrodes were 
attached to certain facial muscles, and during the performance of the various 
tasks, electromyographical recordings were made. Isley was interested in 
finding if there was a single embouchure mode which could be considered most 
efficient, and, if so, what facial muscles were involved and how these muscles 
might be trained. 

By using electromyographic analysis, the action of the various facial 
muscles were studied and the amount of energy used in employing these 
muscles was determined. The results of the research led Isley to the following 
conclusion: There is a single embouchure mode which is most efficient for all 
brass- wind players in all brass- wind instruments. By "efficient" Isley inferred 
a minimum expenditure of energy consistent with the task that was to be 
achieved. Isley then proposes the most efficient embouchure position and ways 
of training the muscles involved for optimum efficiency at all levels of ability 
from the beginning performer to the advanced. 

The studies of White and Newton were very similar to the Isley study and 
are excellent examples of research that could be considered both descriptive 
and exploratory. What these men attempted was the objective investigation of 
an area of conflict in pedagogy. They have identified the facial muscles that are 
active in various performance activities and described that activity. They have 
eliminated speculation as to which muscles are actually employed and have 
provided a pedagogic theory supported by sound objective evidence. By 
identifying the muscles that are active, more precise information is at the 
pedagog's disposal. By using terminology that is consistent with medical and 
physiological terminology, more precise communication with allied fields can 
be made. What these researchers have done is to base theory upon observed 
and scientific fact rather than speculation. Studies of this nature help eliminate 
the conflict that arises in pedagogical literature and may help move pedagogy 
from the realm of speculation to the area of scientific fact. 

Another technique used by researchers in their attempts to obtain objec- 
tive information on physiological functions has been the use of fluoroscopic and 
x-ray techniques by Anfinson (4), Merriman and Meidt (45,46), Haynie (35), 
and Amstutz (3). This research technique permits the investigator to make 
simultaneous tape recordings and x-ray photographs of a specific portion of a 
person's body while he performs on an instrument. By comparing the x-ray 
photographs with the sound recordings, a comparative observation can be 
made of the relationship of the physical actions revealed in the x-ray pictures 
and the resulting sounds. To cite a specific instance, Haynie was interested, 
among other things, in tongue placement in the performance of high notes on 
the trumpet. In an x-ray laboratory he video-taped and recorded a large 
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number of prominent artists and found that tongue placement utilized by these 
performers was contrary to many pedagogical writings in the field - and even 
contrary to what the artists stated they were doing. 

Anfinson, Merriman and Meidt, and others have investigated their re- 
search problems in a similar manner. All have basically used similar tech- 

niques, and all have found objective evidence to either support or reject 
various pedagogical writings. Additional studies in the brass- woodwind area 
which are somewhat related to the above mentioned studies are those of 

Briggs (14), Leno (42), and Pflieger (52). 
The use of fluoroscopic and x-ray techniques enables the researcher to view 

what the performer is actually doing- rather than what the performer states 
he is doing- and provides objective evidence to ratify or refute pedagogical 
theories. Because an individual is a fine performer or an excellent teacher does 
not mean that he is an accurate observer of his own actions or the activities of 
his students. This type of research helps to eliminate some of the speculation in 
recall and testimony. 

The difficulty in doing research using electromyography, fluoroscope, and 

x-ray techniques is obvious. Not only is a knowledgeable musician required to 
make technical judgments in the field of music, but research people knowl- 

edgeable in the field of physiology and medical research techniques are also re- 

quired. These studies mentioned above represent a cooperation between 

medically oriented researchers and music researchers; the fruits of the re- 
search are valuable to both areas. Some of the benefits from this type of coop- 
erative research are: (1) it provides for a consistent and unified terminology 
(medical people doing research in music oriented fields must know the vocabu- 

lary of the musicians; similarly, the musician doing research in medically 
oriented areas must know the vocabulary of that field); and (2) it enables the 
transfer of knowledge and research skills from one field of study to another, in- 

creasing the fund of knowledge in both areas. 

Specifically, the research of this nature can provide the music educator with 
valuable new information. It may help eliminate erroneous matter from peda- 
gogical theory and may lead to pedagogical theory based upon scientifically 
observed fact rather than speculation. It is a most promising area for future 
research and an area that can have substantial practical value. 

A recent study by Papich and Rainbow (51) is another example of current 
research that seeks answers to pedagogical problems by observing what 

performers do. This study is similar to the Greene (31) study of violin perform- 
ance in that it is an investigation of pitch and vibrato characteristics in string 
instrumental performance. Using recently developed electronic equipment, 
performances of musicians in solo and ensemble situations were studied. The 

investigators have, in this initial investigation, produced evidence that 
musicians utilize vibrato on string instruments in ways that contradict many 
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authoritative teachings. For example, the vibrato in string performance was 
generally observed to be a sharping motion from the conceived pitch of the 
note being played rather than an oscillation an equal interval above and below 
conceived pitch. The research is being continued to investigate vibrato on wind 
instruments as well. A series of studies by Heller (36,37) bear some relation- 
ship to this on-going study. 

Studies in the area of string instrument pedagogy in the last decade have 
been less frequent than studies in the area of brass and woodwind pedagogy. 
Much of the string instrument pedagogy is based upon subjective writings. 
Objective investigation in the area of string performance and into the 
kinesthetics of string performance could produce highly beneficial results. 
Jacobs (41) has contributed an investigation in this area, but additional 
research is needed. 

Sight-reading and memorization are two areas that are important to most 
musicians, and yet a review of the literature indicates that a paucity of re- 
search exists in this area. The old Rubin-Rabson studies are landmarks in this 
area and unfortunately represent the bulk of the research. This reviewer 
would like to note the studies of Ross (54) on memorization and Becker (8) on 
overlearning in memory, as well as BoswelFs (12) investigation of Bruner's 
theories of mental growth as they are related to teaching musical concepts in 
instrumental music classes, as being important contributions to the research 
literature and studies that might be worthy of replication. 

Á recent investigation by Leonora Young (66) on eye movements and eye 
hand temporal relationships in piano sight-reading is also worth noting, not 
only because it is a study in an area that has lacked sufficient research, but also 
because of the innovative research method. Young had at her disposal a group 
of highly skilled pianists who, for the purpose of the study, were divided equal- 
ly into two groups consisting of poor and excellent sight-readers. As each 
subject sight-read a piano composition, his eye movements were photo- 
graphed. These photographs and a graphic recording of the tactile aspect of 
the performance were then superimposed upon a photograph of the complete 
performance scene. The investigator indicated that good and poor sight 
readers differ in the way their eye movements scanned the whole chord and 
the number of eye fixations used per second. The study bears replication. 

A study by Fjerstad (26) using the tachistoscope as an aid to improve sight- 
reading also suggests a promising avenue for further study. Similar investiga- 
tions should be undertaken to investigate sight-reading problems in other 
areas of instrumental music. 

Evaluation of individual and ensemble performance has long been a problem 
in instrumental music. Low interjudge and intrajudge reliability in rating 
performances in music contests and festivals has been the subject of numerous 
discussions. Unfortunately, the concern for improving evaluation of 

This content downloaded from 216.87.207.2 on Tue, 10 Dec 2013 18:43:57 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


Instrumental Music is 

instrumental music performance has seldom been the topic of serious research. 
Two exceptions are recently completed doctoral dissertations by Campbell (15) 
and Abeles (1). Warren Campbell noted that experienced music teachers and 
performance judges appeared skeptical of their own ability to maintain 
objectivity and uniformity under conditions encountered in adjudication situa- 
tions. Campbell sought to analyze a set of scores assigned by a group of compe- 
tent judges to a series of student musical performances to determine if there 
were objective features to be found in these judgments. The analysis, using 
multiple regression technique, discovered thirteen prediction values. Camp- 
bell reasoned that these values, if employed by a computer serving as a judge, 
could provide unbiased and consistent objective evaluation of performance and 
could also be utilized in computer assisted training of e valuators. Campbell's 
study opens a new avenue for the investigation of a method to standardize the 
evaluation of musical performance. The use of computers may or may not pro- 
vide the answer for that standardization; however, it is obvious that they could 
well serve the function of the training of evaluators. 

The Watkins-Farnum Performance Scale has, over the past two decades, 
represented the most frequently standardized instrumental performance eval- 
uation tool. Critics of the test have stated that the scale was really a sight- 
reading test and did not include such musical variables as tone quality and 
phrasing. Abeles used a factorial technique to analyze judges' written essays 
describing the aural aspects of musical performances. The factorial analysis re- 
sulted in a 30-item clarinet performance rating scale. The testing of the scale 
disclosed a high reliability for interjudge ratings. The Watkins-Farnum test 
has, as its basis for content validity, method books that were in use three 
decades ago. There is little doubt that an achievement test should be revised 
as the teaching contents of an area changes. A new instrumental performance 
scale is needed that will consider new content validity factors as well as factors 
not evaluated in the Watkins-Farnum test. Techniques utilized by Abeles are 
worth noting and could provide the basis for the development and refinement 
of such a test. 

The reader's attention should be called to a series of studies conducted 
within the past decade investigating or dealing with the construction of 
musical instruments. The studies of Carleen Hutchins (38,39) and William 
Backus (5,6,7) are worthy examples of practical application of research 
findings. Modern electronic equipment can help uncover some of the mysteries 
of instrument construction and can aid in improving the quality of those instru- 
ments produced. Alleman's (2) investigation of the psychological and physical 
factors of the relation of the bore size of the clarinet barrel and body repre- 
sents an interesting inquiry, as does Coppenbarger's (18) investigation of the 
vibrating clarinet reed. 

Douglas Greer's (32) investigation of the effect of timbre on brass-wind 
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intonation represents a significant contribution into the psychological aspect of 
the perception of pitch in instrumental music. The study is worthy of replica- 
tion and should serve as a model for similar investigations into the effect of 
timbre on pitch discrimination in other areas of instrumental music. The 
studies of Harvey Fletcher (27) in instrumental timbre are well known and 
could serve as the foundation for many future studies. 

The use of the computer to aid instrumental music instruction has been in- 
vestigated by Diehl and his co-workers (19,20,21). These studies indicate that 
the computer can be a valuable instructional aid. The current cost of computer 
time, however, makes the practical application of this research somewhat 
limited. The fact that the computer and programed learning can be applied to 
learning a musical instrument should encourage future investigation. The 
studies of Woelflin (65) and Puopolo (53) are examples of studies which attempt 
to apply and evaluate the principles of programed self-instruction to>the 
learning of musical instruments. 

Studies by Hatfield (34) and Froseth (30) are recent additions to the 
evidence supporting the use of the MAP test as an aid in both selecting pro- 
spective brass and woodwind instrumental music students and in structuring 
instruction. These studies are carefully planned and lend objective support to 
the proposed value of the tests. While the MAP test may be overly long to 
administer, the research conducted on the test does indicate that it has some 
predictive and diagnostic value. Young's (67) recent study indicates that the 
Bentley test, a much shorter test to administer, may have concurrent validity 
with the MAP test. If this singular piece of research can be supported by addi- 
tional investigation, then the Bentley test may also have value as a predictive 
and diagnostic test and have the added advantage of being a shorter test to 
administer. 

An investigation by Bjurstrom (10) is of practical value to the wind instru- 
mental teacher currently facing the problem of teaching students who have 
orthodontic problems. The study is thorough and provides some valuable 
information for teachers in elementary and junior high school. 

Sidnell (56) has looked into the use of visual-aural programed instruction to 
aid in the training of instrumental conductors. Typical college theory courses 
include sight-singing and aural dictation skills, and these skills are assumed to 
prepare the prospective instrumental conductor to hear mistakes in instru- 
mental performance. In other words, a mastery of the skills will transfer and 
enable a person to look at a score while conducting and note that what he hears 
is not always what is printed. The assumption of the transfer of these skills as 
they are taught in the typical theory course to the practical situation of con- 
ducting and rehearsing may not be valid. Sidnell suggests a possible need for 
specific training in error detection. 

Studies by Wilson (63) and Sorensen (58) have investigated the value of 
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improvisation and small ensemble experience in achievement in instrumental 
music and attitude toward large performance groups. A study by Boyle (13) on 
the value of rhythm movements in instrumental teaching is also of interest. 
Boyle has investigated the use of such things as foot tapping and other 
rhythmic drills as an aid to improving rhythmic accuracy. These three studies 
have attempted to investigate, under a controlled situation, some areas that 
have been the source of a great deal of subjective writing and of little objective 
investigation. 

A review of the literature seems to indicate that a substantial proportion of 
research in instrumental music is more closely related to brass and woodwind 
instruments. A smaller amount of research has been undertaken in the area of 

keyboard and string instrument instruction. 

GENERALIZATIONS AND SUGGESTIONS 
FOR FUTURE AREAS OF RESEARCH 

There are several promising new developments in research in instrumental 
music. The studies using electromyographic analysis and fluoroscopic or x-ray 
photography were very productive. They offer an opportunity to objectively 
learn how people perform and to make recorded, supported observations in 
various performance techniques. Studies such as these can form the basis of a 
new pedagogy- a pedagogy based upon fact and relatively free from jargon 
and personal bias. The research conducted in this area represents only a begin- 
ning, a first step in the development of needed information. Replications of 
these studies should be made; investigations should continue using profession- 
al musicians as well as differential levels of less advanced performers; and 
similar investigations should be begun by researchers interested in kinesthetic 

problems of keyboard and string performance. A study that would collate all of 
the information available in these independent investigations could also be 
valuable. 

There has been a lack of research into the training of the instrumental 
teacher. Curriculum for prospective teachers should be thoroughly investi- 

gated. For example, such questions as to the nature and the amount of theo- 
retical training (music theory) necessary for teaching competence need to be 
examined. The use of interaction analysis to discover the various ways in 
which communication takes place in the instrumental classroom presents a 

potential area of productive research. 
There is a continued need for the development of tools to evaluate progress 

in string and keyboard instruments; and there is a need to improve and up- 
date the few existing standardized measurements. There is also a need for an 
instrument that will measure musical knowledge gained as well as the growth 
of technical skills as a result of instrumental training. 

There is also a need for research studies that will investigate instrument 
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construction and the influence of various materials utilized in that construc- 
tion. Studies in the tonal qualities that use the contour display, available in 
spectographic analysis, could provide additional insight into the properties of 
musical sound. The contour display unit not only provides analysis of the over- 
tones present, their relative strength and duration, but the noise factor that is 
also present in most musical sounds. 

An area that is in dire need of research is that of music reading. There is a 
need for researchers to investigate the problems of poor readers so that 
remedies for the improvement of reading may be devised. The studies of 
Young (62) and Fjerstad (24) are examples of approaches that could prove 
beneficial. The techniques used by the general reading specialists should also 
be investigated to see if the results of their extensive research could be made 
applicable to music reading. The area of music memorization needs to be in- 
vestigated. Memorization plays an important role in instrumental performance 
and is worthy of considerable careful research. Such areas as stage fright and 
anxiety in performance might also lend themselves to a carefully designed 
research project. 

There is also a need for additional studies that will investigate the relation- 
ship of various learning theories to the task of learning an instrument. Also 
needed are studies that will attempt to cast light on the maturation factor as it 
relates to the study of various musical instruments. Longitudinal studies that 
investigate the development of various aspects of instrumental training should 
be undertaken. 

As in the past, good historical, bibliographical, and status studies will 
appear and are necessary. This writer believes, however, that instrumental 
music and music education might benefit more if the emphasis on future 
research were placed on the investigation of some of the basic problems re- 
lated to instrumental performance and the improved training of teachers of in- 
strumental music. Some of these problems have been briefly discussed above. 
There is a ready foundation of basic research available. Researchers should use 
this foundation and expand this knowledge. 
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