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CHAPTER I 
THE PROBLEM

In general terms, the purpose of this study was to make an explora­
tory investigation of the errors made by performers on orchestral instruments 
in sight reading in music* More narrowly, the purpose was to determine the 
errors made by violinists and clarinetists, of four levels of performing 
ability, on a specially prepared sight-reading test*

The specific objectives of the study may be stated as follows:
1* To analyze and compare the errors made in four phases of per­

formance; namely, the playing of accidentals, key, pitch, and rhythm*
2* To analyze and compare the errors made in playing each specific 

category of the four phases of performance*
3* To analyze and compare the errors made by performers at four 

levels of performing ability*
4» To analyze and compare the errors made by violinists and 

clarinetists*
5* To analyze and compare the errors made in rhythmic groups and 

intervals*

Significance of this Investigation 
This investigation has significance primarily for the field of music 

education* More specifically, it presents data concerning errors made in 
sight reading in music, thus permitting possible diagnosis of reading diffi­
culties, which will contribute to economy of time in remedial teaching* It 
provides information on the basis of which teaching material can be logically
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organized for instrumental instruction. In addition, it offers criteria 
for measurement of the effectiveness of teaching methods. It points to a 
method of selection of personnel through rankings based on the number of 
sight-reading errors made by instrumental performers.

Because this study deals with the learning process in music, it 
also has some significance for the field of psychology. In this respect, 
it deals with such problems as measurement of growth in sight-reading 
ability, measurement of performance in music, and discovery of individual 
differences among instrumental performers.

Derivation of the Problem 
This study was suggested, in part, by the experience of the writer, 

and, in part, by earlier investigations in music and reading*
The writer has long observed that many students who come to college 

for the purpose of majoring in music have lacked preparation of a type which 
would make them literate in their chosen field. It has been evident that 
students encountered difficulty in the sight reading of music, but diagnostic 
tests were not available for locating the particular musical elements causing 
the difficulty. Specialized individual aid is seriously hindered when such 
important facts are lacking. It could easily be possible that the instruc­
tion, intended to remedy difficulties in reading music, might ignore the 
most common errors. Thus, the present study was planned to provide evidence 
on the errors that are often made by instrumental students.

This problem was also suggested by unsettled questions left in 
earlier investigations, both on the reading of music and on reading in
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generals Studies in the field of performance testing in instrumental 
music, such as those by Bean,-*- Stelzer,^ and Watkins,** which are explored 
more fully in Chapter II, did not include one or more of the following 
vital elements: detailed analysis of errors, comparison of instruments, 
provision for various levels of performance of subjects, and provision for 
musical nature of the test material* In 1950, Hendrickson and Stratemeyer* 
indicated the need for work in regard to a method of diagnosis and treat* 
ment of children who are weak in musical performance* the present study 
is concerned with the first of these two problems, that of diagnosis of 
errors in musical performance*

Investigations of diagnostic and remedial work in the reading of 
literature suggested the possibility of a similar type of investigation in 
the field of music reading* MeCallister3 showed that a careful analysis of 
oral reading performance was an essential step in the diagnosis of reading 
difficulties* Two oral reading tests, which have been used for diagnosis 
of reading difficulties, are reviewed in Chapter II* Similarly, careful 
analysis of actual instrumental music performance should aid in diagnosis 
of reading difficulties in the field of music*

^Kenneth L. Bean, "An Experimental Approach to the Reading of Music," 
Psychological Monographs, 50 (No* 6, 1938), pp. 1-80*

%heodore 6* Stelzer, "Construction, Interpretation, and Use of a 
Sight Reading Scale in Organ Music with an Analysis of Organ Playing into 
Fundamental Abilities," Journal of Experimental Education* 7 (September, 1938) 
35-43.

3John Goodrich Watkins, Objective Measurement of Instrumental Performance* 
pp« 1-88* New York: Bureau of Publications, Teachers College, Columbia 
University, 1942*

^Walter S* Monroe, Editor, Encyclopedia of Educational Research. Revised 
Edition, p. 771* Prepared under the auspicesof the American Educational Research 
Association. New York: Macmillan Co*, 1950.

5James M. McCaUister, Remedial and Corrective Instruction in Reading. 
p* 73* New York: Appleton, Century Co*, 1938*
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limitations of the Study
It was necessary to impose certain limitations on the scope of this 

investigation. These limitations were concerned with the selection of the 
subjects of the study, the instruments to be used, and the musical factors 
to be considered.

Selection of subjects.— The subjects of this study consisted of 
forty instrumental performers chosen from elementary-school pupils, high- 
school pupils, college students, and professional musicians. This group was 
limited in number because the intent was to make an intensive study of 
errors in performance, rather than to make an extensive survey of a large 
number of cases.

The subjects of the study were divided into four levels, of ten 
performers in each, based on their grade of playing ability. This grade was 
defined as the playing ability which would normally be expected of a student 
after a specified number of years of training, and was indicated by the 
teacher of each subject. The four levels, based on the following grades of 
playing ability, were: level A, grades one and two; level B, grades three 
and four; level C, grades five and six; and level D, grade seven and above.

Selection of instruments.— The study was limited to errors made by 
performers on the violin and clarinet. The decision to use more than one in­
strument was based on the desire that the results of the study might be 
generally applicable to all orchestral instruments. However, it was not 
possible in a study of this scope to include all instruments. Therefore, it 
was decided to use two instruments, one from each of two of the major 
families of instruments. The violin, a stringed instrument, and the clarinet,
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a woodwind instrument, were chosen for the following reasons.
1, These instruments are the most representative and most used 

members of their respective families in programs of public school music*
2. The normal playing ranges of these two instruments are approxi­

mately the same; therefore, it was possible to use the same sight-reading 
test for performers on both instruments*

Selection of musical factors*— The material included in the sight- 
reading test should resemble as far as possible the music which performers 
are most often expected to meet in their musical experiences. Therefore, 
the following musical elements were included in the sight-reading test: 
accidentals, key, pitch, rhythm, interval, and time. The analyses given in 
Chapter III were used as guides in the determination of the specific items 
of these elements to be used in the test, as well as the determination of the 
particular level at which each item should be presented. The accidentals 
used included sharps, flats, and naturals* The key signatures were limited 
to the major keys, since the majority of the music performed by public school 
instrumental music students is written in these keys* The pitches included 
in the test covered only the normal playing range of each instrument. In 
developing the rhythmic patterns, whole, half, quarter, eighth, and sixteenth 
notes were used in the test* Notes and rests of a denomination smaller than 
sixteenths occur infrequently in music written for school pupils* Intervals, 
used in the study, varied in size from primes to octaves. The time signatures 
were limited to the four which research indicated were most commonly used:
4/4, 3/4, 2/4, and 6/8.
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Definition of Terms
The following definitions are given in order to clarify the use which 

is made of certain terms in this study.
Accidentals include sharps, flats, or naturals when used in the body 

of the music to alter the pitch of any tone.
Key is used to indicate the playing of the correct sharp, flat, or

natural, as indicated by the key signature.
Pitch refers to the playing of the correct note as indicated by the 

position of the note on the staff.
Rhythm refers to the playing of a note or rest for the correct length

of time.
Rhythmic group is used to designate a note, a rest, or a group of 

notes. The particular rhythmic groups used in this study are shown in 
Chapter III.

Interval is used to designate the number of diatonic steps from one 
note to the next note, counting both the beginning and ending tones.

General Procedure
The method of investigation used in this study was a modified form 

of the normative survey technique. Criteria were first set up for the 
preparation of the sight-reading test, which included a preliminary exercise 
designed to verify the assignment of the subjects to levels. Analysis was 
made of the musical elements used in selected violin and clarinet studies.
On the basis of this analysis, the test exercises were constructed and then 
subjected to a trial presentation. On the basis of the results of this pre­
sentation, the final test was developed, the method of scoring established,
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the method of tabulation formulated, and the directions for administration 
determined.

The sight-reading test was then adminis tered to each subject in­
dividually and a wire recording was made of his performance. It was 
possible to play back this recording as many times as was necessary to per­
mit a thorough and detailed study of the test data. Until recently, a 
detailed analysis of performance on this type of test was not practicable, 
due to the expense of making other types of recordings.

Plan of the Report
The present chapter has presented a statement of the problem, the 

significance of the problem, its derivation, the specific questions 
raised, the limitations of the study, a definition of terms, and the general 
procedure followed in carrying out the study.

Chapter II presents a review of the literature and research related 
to this investigation. This review deals with sight reading in music, 
measurement in music, and diagnosis of reading difficulties.

Chapter III presents a detailed description of the procedure followed 
in this study, including the preparation of the sight-reading test, the 
selection of subjects, the recording procedure, the procedure used in ob­
taining the data from the recordings, and the method of treatment of the 
data.

In Chapter IV, a discussion is given regarding the performance of 
all subjects with regard to errors made in four phases of performance: 
namely, playing of accidentals, key, pitch, and rhythm. In addition, analysis
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is carried out with regard to errors made by all performers in specific 
categories of the four phases.

An analysis is made in Chapter V of the data in terms of the effect 
of the level of performance on the errors made in the four phases of per­
formance*

In Chapter VI, the data are used to provide comparisons between the 
performances of violinists and clarinetists with regard to the four phases 
of performance.

Chapter VII presents a comparison of errors made by violinists and 
clarinetists at each of the four levels of performance.

In Chapter VIII, consideration is given to the effect of the rhythmic 
group and the interval on the errors made by the violinists and clarinetists.

Chapter IX includes a suranary of the investigation with conclusions 
and recommendations for further study.
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CHAPTER II 
RELATED LITERATURE AND RESEARCH 

Introduction
Accurate diagnosis of sight-reading difficulties in music must be 

based on measurement of sight-reading performance. In order to support 
the purpose of this study, this chapter presents a review and synthesis 
of the literature and reported research which bears upon this problem.

Sight reading in music is first considered in the light of its 
relation to the field of music education. Opinions of music educators are 
given concerning the value of sight reading and the need for further re­
search with regard to this topic, in order to indicate the need for and 
the value of the present study.

Past practices in the field of measurement in music provide a sound 
basis to be used as a guide in formulating the detailed procedures of this 
study. These procedures include the preparation of the test, the selection 
of musical factors to be analyzed, the selection of subjects, the method 
of administration of the test, the method of scoring, the method of tabula­
tion, and the method of analysis of test data. With this in mind, the 
following types of measurement in music were investigated: achievement, 
vocal perfomance, and instrumental performance.

Evidence was found that parallels existed between the reading of 
music and the reading of literature. Therefore, consideration is given 
to procedures and tests used in diagnosis of reading difficulty, with em­
phasis placed on those elements which might be applicable to the present 
study of sight reading in music.

9
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Sight Reading in Music
Many music educators have attested to the vital nature of the 

problem of sight reading in music. In order to validate the purposes of 
this study, reference is made to the opinions of some of these authorities 
regarding the value of sight reading in music, and the need for research 
in diagnosis of sight-reading difficulties in music.

Values of sight reading in music.-— There are many advantages accruing 
to the performer who is a proficient sight reader in music. Learning to

iread music, according to Brooks and Brown, is necessary for effective 
education. Further, Marion Flagg, ^ one of the educators who has discussed 
sight reading in music, suggests that reading of music is seen as an addi­
tional means of enriching a broadened program of musical activities.

Further substantiation of the value of reading in music is given 
by Gehrkens:

And yet the pupil ought to learn to read or he will be a musical 
illiterate, not being able by himself to ttget at" the actual sound of a 
vocal or instrumental composition, and missing many things in all music 
that are forever hidden from those who have not achieved the power of 
compelling the staff to divulge its secrets.

Mursell^ adds that facility with the score is almost essential for 
any significant instrumental performance and that competent mastery of the

^Marion Brooks and Harry A* Brown, Music Education in the Elementary 
School, p. 177. Hew York: American Book Company, 1946.

^Marion Flagg, "The Written Language of Music,11 Music Educators 
Journal. 35 (January, 1949), 6.

%arl W. Gehrkens, Music in the Grade Schools, p. 8. Boston:
C. C. Birchard & Co., 1934.

*James L. Mursell, ’’Reading Music," Thirty-Fifth Yearbook of the 
National Society for the Study of Education, pp. 99-100. Bloomington, 111.: 
Public School Publishing Co., 1936.
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score is of great importance for participation in a. liversifj ed range of 

musical activities and experiences*
The problem of sight reading in xusic is considered to be of conse­

quential importance by Djdceiua and Cundiffwho believe thati
The ability to read music at sight is granted by everyone to be a 

valuable accomplishment, That this ability opens up a world of enjoyment 
and produces a stimulating feeling of mastery is not to be doubted* It 
is the process of gaining this power, and the seeming necessity of the 
consequent neglect of other valuable phases of musical experience which 
have caused controversy among music teachers, We are coming to believe 
now that the problem of sight reading can itself be musical and in­
teresting, thus strengthening instead of impairing the love of music. 
Consequently, sight reading is a problem in itself, needing special 
treatment and requiring special application,

Need for research in sight read.ng in. music,— Since the ability to 
sight read in music is valuable, it might be expected that most performers 

would be proficient in this regard; however, this is not necessarily true 

for all music students, even at the professional level. Though difficulty 

in sight reading in music seems to exist at all levels of performing 
ability, little research has been carried out With regard to this problem* 
Mursell^ corroborates this statement when lie states that "our knowledge of 
the process of music reading is incomparably less complete and exact than 

is our knowledge of the process of language reading. In the latter field 

there has been an immense amount of well controlled and fundamentally signifi­

cant research, in the former, hardly any*11 Mursell/ also indicated earlier 
that the reading process in music had not been adequately explored and that

Peter W, Dykema and flannah M» Oundiff, New School Music Handbook, 
p. 149, Boston: C. C, Birchard & Co,, 1939,

® James L, Mursell, Education for Musical Growth, p. 241, Boston; 
Ginn & Co., 1948.

7James L* Mursell, "Reading Music," Thirty-Fifth Yearbook of the 
National Society for the Study of Education, p, 101. Bloomington, 111.; 
Public School Publishing Co., 1936,
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satisfactory diagnostic reading tests did not exist. Further, Wilson® 
states that more research should be done on the construction of tests 
dealing with the learning process and in the use of these tests for diag-

Qnostic purposes. Wilson also states that achievement tests deal with a 
much more tangible and a much more measurable quality than do the music 
talent tests. In addition, he indicates that we are far from knowing what 
standard to expect of boys and girls who have had public school musical 
training.

The above information would seem to indicate the need for research 
in the field of sight reading in music. This research could be used in 
determining standards of achievement and also for diagnostic purposes.

Review of Instruments for Measurement in Music
The preceding section indicated the value and need of research with 

regard to sight reading in music. This research must rely on measurement 
in music for the formulation of valid conclusions. Therefore, a general 
view of measurement in music is presented in order to show the types of 
procedures which have been followed in the construction and use of measuring 
instruments in music in order that these procedures may be used as a guide 
in the construction of the sight-reading test used in this study. These 
procedures include methods of construction, selection of factors for 
analysis, methods of scoring, and methods of analysis.

®Harry R. Wilson, Music in the High School, p. 278. New York:
Silver Burdett Co., 1941.

9Ibid., pp. 305-306.
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Music Achievement testing* -—Many efforts have been made to measure 
achievement in music. Larson^ used the criterion of membership in in­
strumental organizations as an indication of success, while Wright"*"*- used 
subjective tests to measure achievement*

12Reviews of two tests of achievement in music, as given by Buros, 
are presented in this section as examples of past practices in this form 
of testing*

The first of these two tests of musical achievement is the Kwalwasser- 
Ruch Test of Musical Accomplishment. This test consists of ten parts de­
signed to test the following items: knowledge of music symbols and terns; 
recognition of syllable names; detection of pitch errors in a familiar 
melody; recognition of pitch names; knowledge of time signatures; knowledge of 
key signatures; knowledge of note values; knowledge of rest values; and 
recognition of familiar melodies from notation* Time limits are prescribed 
for each part of the test and norms are provided* This test places a 
premium on intelligence and the mechanics of notation. It is well con­
structed and may be used from the fourth to the twelfth grade* It was 
published from 1924-1927*

The second test is the Knuth Achievement Tests in Music. Ability 
to recognize and to comprehend musical notation appears to be the basic

William 3* Larson, "Measurement of Musical Talent for the Pre­
diction of Success in Instrumental Music," Psychological Monographs. 40 
(No. 1, 1930), 38.

^"Frances A. Wright, "The Correlation between Achievement and Capacity 
in Music," Journal of Educational Research. 17 (January, 1928), 50*

12()scar Krisen Buros, Editor, The 1940 Mental Measurements Yearbook. 
pp. 150-157. Highland Park, N. J.: Mental Measurements Yearbook, 1941.
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function analysed by this test. It eon si sts of two forms at each, of three 

levels, comprising the grades from the third to the twelfth. It was 
published in 1936 and. included a complete manual, ill responses are re­

corded on -answer sheets so that the test may be used over and over. The 

piano is used to present the musical material which comprises the test.

This test seems to set the pattern for future tests in musical achievement,

Perforamxce testing; in vocal music.--The previously mentioned tests made 

no effort to measure actual performance in music. The close analogy between 
vocal’ and instrumental performance led to a. consideration of past procedures 

in measurement of vocal performance which might be applicable to measurement 

of instrumental performance. A review cf these testing procedures is

presented for their relation to the present study with regard to selection
13of test items, method of scoring, and,analysis of errors. Swalwasser 

indicated that only two tests of musical performance had been constructed
previous to the year, 1928. These two tests, both of which are individual 

tests, were by Killbrand and Mosher and were devised to measure sight singing 

skill,
1 fi

The first of these tests, the killbrand test,x * is based on the 

singing of sis. songs by the student. Errors are recorded as to pitch 

transpos.it! on, flats or sharps, omission and time. The second, the Kosher
15test, presents excerpts arranged in order of difficulty, as judged by

13Jacob itwalwasser, ’’Tests and Measurements in Music,” Psychological 
Bulletin. 25 (hay, 1928), 299.

■^Gscar arisen Buros, Op. Cit,, p, 151,
15Ilayiaoiid Moeher, A Study of Ore up Methods of Measurement of Sight 

Singing, p. 17, New York; Bureau of BA)lications, Teachers College,
Columbia University, 1925,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



15

the author. An objective method of scoring was used with regard to certain 
definite errors of pitch and rhythm. The reliability of this test was 
over #90.

At a slightly later date, two studies of vocal performance were made 
by Smith and Salisbury16 and by Chadwick.17 The first of these used four 
short songs varying from eight to twenty measures which were graded from 
easy to moderately difficult. The individual note was used as the scoring 
unit. In the second of these studies an objective test of sight singing 
ability was developed by means of which Chadwick compared the effectiveness 
of talent tests, intelligence tests, and tests of general school knowledge 
in predicting success in music.

Although other studies of more recent origin have developed measures 
of vocal performance, research does not indicate that these measures have 
gained widespread usage.

Performance testing in instrumental music.— Some work has also been 
done in the measurement of achievement in instrumental music, but not to 
the extent of that in vocal music. There is a definite lack of testing 
material in the field of performance in instrumental music. Mursell1® 
showed, in 1943, that "the amount of research which had been directly con­
cerned upon the reading of music was negligible. " This conclusion is

16H. B. Smith and F. S. Salisbury, "Prognosis of Sight Singing 
Ability in Normal School Students," Journal of Applied Psychology, 13 
(No. 5, 1929), 426.

17J. E. Chadwick, "Predicting Success in Sight Singing," Journal 
Of Applied Psychology. 17 (1933), 671.

16James 1. Mursell, Music in American Schools, p. 237. New Yorks 
Silver Burdett Co., 1943.
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further substantiated by Wheelwright, who stated, in 1939, that only four 

experimental studies had been made on the problem of music reading. Re­

porting on research done previous to the year, 1950, Hendrickson and 
20Stratemeyer stated that several studies had been made of instrumental 

performance; however, the vast majority of the studies which they reported 

were concerned with performance on keyboard instruments.

The remaining portion of this section presents information concerning 

some of the studies which have been carried out in measurement of instru­

mental performance* This information was used as background material in 
setting up the procedures of this study. Of particular interest in these 
studies was the material included in the test, the performing medium, the 
method of scoring, the method of analysis of test data, and the conclusions 

which were drawn. The present analyses of these studies deal primarily with 

those portions of the reports which are applicable to the present study.
Classification of errors is vital to accurate diagnosis of instru-

21mental performance. This procedure was followed by Ortmann, who evaluated 
the elements of chord reading from an objective standpoint, on the basis of 
such items as the number of notes, the vertical distances involved, and the 

patterns established.

19Lorin F. Wheelwright, An Experimental Study of the Perceptibility 
and Spacing of Musical Symbols, p. 7. New York: Bureau of Publications, 
Teachers College, 1939.

^Walter S. Monroe, Editor, Encyclopedia of Educational Research. 
Revised Edition, p. 768. Prepared under the auspices of the American Educa­
tional Research Association. New York: Macmillan Co., 1950.

21Otto Ortmann, "Elements of Chord Reading in Musical Notation," 
Journal of Experimental Education. 3(September, 1934), 50-57.
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22A performance test was used by Lamp and Keys to determine aptitude 

for specific instruments. The test consisted of five parts, each of which 

contained twenty quarter notes. This test involved no changes of rhythmic 

pattern. The authors called it an objective test and credited the test with 

a decided saving of time and effort in placing students on correct instruments. 

Although this test may have been satisfactory for the purposes indicated by 

the authors, it would not be adequate for diagnostic purposes due to its 

failure to vary the rhythmic pattern of the five parts of the test.

A diagnostic test which is to be used for various levels of performing

ability must make provision for increasing difficulty of the test as the
23level rises. This procedure was followed by Stelzer in the construction 

of an instrumental music test based on performance on the organ. He com­

puted item difficulty on the music used and developed an objective method of 

scoring. With regard to classification of errors, he defined them in terms 

of notes, time and rhythm. He concluded that his sight reading scale was 
a valid measure of ability in the reading of organ music.

In order to analyze the errors made by the performers, it is neces­

sary to mark the exact note missed. This was accomplished by Bean,^ who 

studied sources of difficulty in the reading of music at the piano. The 

music used in this study contained chords rather than the single melodic

22Charles J. Lamp and Noel Keys, ’’Can Aptitude for Specific Musical 
Instruments be Predicted?” Journal of JMucational Psychology. 26 (November, 
1935), 590.

23^Theodore G* Stelzer, "Construction, Interpretation and Use of a 
Sight Reading Scale in Organ Music with an Analysis of Organ Playing into 
Fundamental Abilities," Journal of Experimental Education, 7(September, 1938). 
35-43.

^Kenneth 1. Bean, "An Experimental Approach to the Reading of Music," 
Psychological Monographs, 50 (No. 6, 1938), 1-80*
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line necessary for use by performers on orchestral instruments; however, 
many of the procedures which he followed are applicable, with slight 
variations, to the present study. He used an objective method of re­
cording errors, indicating the exact note missed, and differentiating be­
tween errors of pitch and rhythm. His method of approach involved the 
use of a tachistoscope and thus removed some of the factors involved in a 
life situation. Reading ahead, sometimes as much as a measure or two, is 
an important element in the sight reading of music, and this could not be 
present in tests using very short passages. The number of notes involved 
in each item of his test varied; however, the total length was usually one 
measure.

It was indicated earlier that measurement of instrumental performance 
could be utilized for varied purposes* This is borne out by the study of 
Wheelwright,who constructed a performance test on the reading of music 
at the piano. His study was mainly concerned with the effect of the spacing 
of the symbols of music in relation to difficulty in sight reading. He 
concluded that the notes should be spaced in consistent proportion to time 
values.

A valid test of sight reading in music should deal with musical 
materials. Such a test was developed by Watkins,̂  who conclusively de­
monstrated that objective measurement of instrumental performance is 
possible on instruments other than the piano and organ.

2̂ Lorin F* Wheelwright, Op. Cit., pp. 1-116.
26John Goodrich Watkins, Objective Measurement of Instrumental Per­

formance. pp. 1-88. New York: Bureau of Publications, Teachers College, 
Columbia University, 1942.
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The instrument used in this study was the cornet. Watkins used 
objective measurement to evaluate instrumental performance but did not 
analyze the actual errors made nor the sources of difficulty in regard to 
their frequency of occurrence. He evaluated two aspects of performance on 
a musical instrument, namely those of sight reading ability and technical 
skill* He measured these two traits with a group of performers who had 
spent different periods of time in study. The performance test was con­
structed with two forms. The reliability for Form A in relation to Form B 
was *982*.

Data were obtained on 153 students who took Fora A and from seventy- 
one students, of the 153, who took Form B. From these data, growth curves 
were constructed for sight reading ability and for practiced performance. 
These growth curves showed approximately equal increments in the early 
periods of learning. With increasing periods of study, however, practiced 
performance seemed to develop faster until a period of two years had passed. 
After this period, the rate of progress appeared to be approximately the 
same. There was some evidence of negative acceleration in the growth curves.

Diagnosis of Reading Difficulties
The preceding sections of this chapter have discussed sight reading 

in music and measurement in music. The present discussion centers atten­
tion on the close connection between diagnosis of reading difficulties in 
literature and instrumental music.

Diagnosis of reading difficulties in literature.— Much research has 
been carried out in the field of diagnosis of reading difficulties in 
English discourse. This research is vital to this study through indications
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of procedures which have proved valuable in that field* These procedures 
include method of construction of the reading material of the test, types 
of errors which may occur, methods of scoring, and methods of analysis of 
test scores*

The close connection between problems of reading literature and of 
reading music is indicated by Mursell and Glenn;27

Recently the reading of the score has been compared to the reading 
of language, and much of the extensive research material in that field, 
together with many of the practical conclusions derived from it, have 
been thought to apply to music*

With this thought in mind, a survey was made of the literature con-
28ceming diagnosis of reading difficulties. McCallister, quoted previously, 

showed that a careful analysis of oral reading performance was an essential 
step in Hie diagnosis of reading difficulties. In further substantiation 
of this statement, Betts29 indicates that from oral reading diagnosis the 
teacher can detect reversal tendencies, word by word reading, inadequate 
phrasing, speech difficulties, faulty word recognition habits, inaccurate 
perception, omissions, substitutions, and insertions*

Strang and Rose^O state that a specific list of causes and de­

27James L. Mursell and Mabelle Glenn, The Psychology of School Music 
Teaching, p. 208. New York: Silver Burdett Go., 1938.

28James M* McCallister, Remedial and Corrective Instruction in 
Reading, p. 73. New York: Appleton, Century Co., 1936.

29Emnett Albert Betts, The Prevention and Correction of Reading 
Difficulties, p. 264* Evanston, Illinois: Row, Peterson and Co., 1936.

30Ruth Strang and Mrs. Florence C* Rose, Problems in the Improvement 
of Reading in High School and College, p. 197* Lancaster, Pa.: The 
Science Press Printing Co., 1940.
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ficiencies In reading is an aid in directing the instructors attention

toward the sources of poor reading and in subsequently taking the steps
31necessary to correct them. Strang also suggests the use of phonograph 

recording of oral reading as an aid in diagnosis.
32Two oral reading tests, which are quoted by Betts, might provide 

a basis for the construction of similar tests in regard to music reading. 

These two tests are the Gray Standardized Oral Reading Check Tests and the 

Gray Standardized Oral Reading Paragraph Test.
The Standardized Oral Reading Check Tests,^ by William S. Gray, 

consist of four sets of five tests of equal difficulty. The examiner 
records the errors and the time required for the test. Although five 

forms are available for this test, there is no check on comprehension. 

Record is made of errors of mispronunciation, omission, substitution, repe­

tition, and insertions. This test may be used for diagnosis and may also

be used to stimulate interest in oral reading.

The Standardized Oral Reading Paragraphs, by William 8. Gray, in­

clude twelve brief paragraphs arranged in order of difficulty. It is an 

individual test, in which the scoring is based on speed and the number of 

errors. The scoring is objective and is provided with norms. This test 

also gives the opportunity to observe the types of errors for use in 
diagnostic work.

^Ruth Strang and Mrs. Florence C. Rose, Op. Cit., p. 225.

^Emmett A. Betts, Op. Cit., p. 98.
33Oscar Krisen Buros, Editor, The 1940 Mental Measurements Yearbook, 

pp. 336-380. Highland Park, N. J.: Mental Measurements Yearbook, 1941*
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Diagnosis of sight-reading difficulties in instrumental music*— In 

contrast to other fields which have been discussed, little work has been 

done with regard to the diagnosis of sight-reading difficulties in instru­

mental music. Most of the studies have been concerned with a measurement 

of the end product or achoe^ment rather than with an analysis of those 

elements of the process of reading which are sources of reading difficulties. 

Little has been done in the realms of diagnosis pointed toward remedial 

work to be carried out by the teacher.

Summary
The literature related to the problem of sight reading in instru­

mental music deals with three types: sight reading in music, measurement

in music, and diagnosis of reading difficulties.

The value of sight reading in music has been verified by many 
leading music educators. These educators have indicated the following out­
comes for those who are proficient in sight reading: enriches musical

life; makes possible significant instrumental performance; opens up a 

world of enjoyment; provides a stimulating feeling of mastery; and streng­

thens the love for music. Not only have these educators indicated the 

value of sight reading in music, but they have also indicated the need for 

further research in this field. They have, in addition, pointed out the 

dearth of diagnostic tests in the area of sight reading in instrumental 

music.

Measurement in music, apropos to this study, includes achievement 

testing, performance testing in vocal music, and performance testing in
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instrumental music. Achievement testing has been carried out primarily 

through a pencil and paper type of technique. Most achievement tests have 

concerned themselves with knowledge about music rather than with performance 

of music. In some cases, objective methods of scoring have been used in 

achievement testing, while in others, subjective methods have been used.
A small number of tests have been used in the field of vocal performance 

testing. In these tests, the analysis of errors was not carried out in 

detail for all phases of performance, nor was a diagnosis of errors made 

for subjects of various levels of performing ability. Although objective 
scoring was used in some cases, little use was made of a method of recording 

of the performance which would allow for repeated perusal of the data for 
errors. Although classification of errors was used in some of these tests, 

none of these classifications appeared to be adequate for the present study. 

There is a definite lack of testing material in the field of performance 

in instrumental music. Most of the studies in this field have used the 

piano or the organ as the performing medium. Apropos to this study, these 

investigations have indicated methods of computation of item difficulty 

for music included in the test, methods of classification of errors, methods 

of scoring, and methods of analysis of test data. However, none of these 

tests included all of the following vital elements: construction of the

test from true-to-life music; provision for various levels of performing 
ability of the subjects; detailed analysis of errors; and comparison of 
results in tenns of various performing mediums.

A comparison of reading difficulties in the reading of literature 

and in the reading of music indicates the value of research in the music
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field similar to that already carried out in the field of reading. The 
usefulness of oral reading tests in reading diagnosis points to the 
probable value of similar tests in the field of perfonnance in instrumental 
music.
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CHAPTER III 
PROCEDURE

The procedures used in this study were developed to investigate the 
errors made by violinists and clarinetists, at four levels of performing 
ability, on a test of sight reading in music. The first step in the pro­
cedure was the preparation of a preliminary draft of the sight-reading test. 
The selection of individual items on the preliminary draft was based on a 
detailed analysis of selected violin studies since it was found that a 
remarkable degree of similarity existed between studies for both violin and 
clarinet. This was followed by a trial presentation of the preliminary 
draft to several subjects who were not included in the final study* This 
trial presentation resulted in the preparation of the final form of the 
sight-reading test, including the directions for administration, for 
recording, for scoring, and for tabulation.

With the completion of the sight-reading test, the subjects of the 
study were selected and a recording was made of the performance of each 
subject on the test. The errors which were made in these recordings were

noted on scoring sheets, after which the data concerning the individual

errors were transferred from the scoring sheets to tabulation sheets for 
each individual. This tabulation was followed by an analysis of the errors 
with regard to the four phases of performance and the other factors under 
consideration.

25
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Construction of the Sight-Reading Test 
The sight-reading test, given in complete form in the appendix, 

consisted of seventeen exercises, including a preliminary exercise to be 

given to all performers as a check on the assignment of level. Since this 

test was to be given to performers at four levels of performing ability, 

defined in Chapter I, as levels A, B, C, and D, provision was made to in­
clude all the musical factors under consideration in the exercises to be 
given to performers at each of the four levels. The subjects of each 
level were to play the preliminary exercise and six of the other sixteen 

exercises, which were within their level of performing ability. They be­

gan with an exercise which they found relatively easy and progressed until 

they had reached exercises which were rather difficult at their level of 
training and experience. This procedure parallels similar testing done in 
the field of oral reading.^"

In order to satisfy the foregoing conditions, it was necessary to 

set up criteria to be used in the preparation of the sight-reading test* 

Further, it was necessary to make a detailed analysis of selected study 

materials in order to make a correct selection of test items, and for 
placement of these items in the sixteen exercises.

Criteria used in the preparation of the sight-reading test.— The 
sight-reading test was devised for the specific purpose of determining the 

errors made by violinists and clarinetists in the sight reading of music. 
The test was to be applied to performers of four levels of playing ability

■^Oscar Krisen Buros, Ibid.. pp. 336-380.
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and was to be scored for errors* These general considerations led to the 
formulation of the following specific criteria for the construction of the 
test:

1. The material used at each level of performance must contain 
elements used in music played by performers at that level*

2* The material must be musical in nature and must be playable* 
v 3* The individual test exercises must be short enough to prevent 

excessive fatigue in their performance.
4* The individual musical elements under consideration must be 

presented many times and under varying conditions.
5* The material must be so arranged as to provide for increasing 

difficulty as the test progresses.
6* The material must make provision for possible comparisons of 

the types of errors when the data is treated analytically*
7* The material must be usable by other music educators for similar 

investigations in the future*
Selection of test items*— The background information used in the 

selection of the test items was based on an analysis of a selected number 
of violin studies. A preliminary analysis of both violin and clarinet 
studies seemed to indicate a high degree of similarity both in content and 
in order of presentation of musical factors. Since the material for violin 
appeared to be more effectively graded than that for clarinet, a detailed 
analysis was made only of violin studies. These studies ranged in difficulty 
from easy material, for beginning students, to difficult material which 
would provide a challenge even for professionals.
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Some of the most difficult violin studies were considered but were 
found to be technical in nature and not of the type which would ordinarily 
be sight read, either by students or artists. Each particular exercise of 
the difficult studies included material designed for use in the perfection 
of only one point of violin artistry.

Expert opinion, in the form of advice from violin teachers at two 
different colleges, was secured in the selection of the violin studies*
The following studies were selected as representing the four levels of per­
forming ability considered in this study: Easiest Elementary Method by

2 3Wohlfahrt, representing levels A and B; Etudes for the Violin by Sitt,
representing levels B and C; Sixty Studies for the Violin, Book I, by
Wohlfahrt,^ representing levels B and C; Sixty Studies for the Violin.

5Book II, by Wohlfahrt, representing level C; Graded Course of Violin
f.Playing, by Auer,® representing levels C and Dj and Thirty-Six Elementary

7and Progressive Studies for the Violin by Kayser, representing level D.
A detailed analysis of the selected studies was made with regard 

to the following items: key signature, time signature, accidentals,

^Franz Wohlfahrt, Easiest Elementary Method, Op. 38, pp. 1-61.
New York: G. Schimer, Inc., 1918.

%ans Sitt, Etudes for the Violin, Op, 32, Book I, pp* 1-19*
New York: G. Schirmer, Inc., 1907.

*Franz Wohlfahrt, Sixty Studies for the Violin, Op. 45. Book I,
pp. 1-23. New York: G. Schirmer, Inc., 1905.

%ranz Wohlfahrt, Sixty Studies for the Violin, Op. 45, Book II,
pp. 1-29. New York: G. Schirmer, Inc., 1905.

6Leopold Auer, Graded Course of Violin Playing, Book III, pp. 1-68. 
New York: Carl Fischer, Inc., 1926.

%* 1. Kayser, Thirty-Six Elementary and Progressiye Studies for the 
Violin. Op. 20. pp. 1-50. New York: G. Schirmer, Inc., 1915*
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interval, rhythmic patterns of the measures, and rhythmic groups*
Theoretically, it would have been preferable to have included each 

item an equal number of times and in like manner at each of the four levels* 
However, practical testing experience indicated the inability of performers 
at level A to execute music which would challenge professionals, and con­
versely the waste of time involved in having professionals play very simple 
music on which they would make appreciably few errors. This necessitated 
a decision as to the level at which each item should be included in the 
test. First, it was necessary that the items should have been in the 
realm of previous experience of each subject. No useful purpose is served 
by testing on material of which the subject has no knowledge. In the 
second place, one of the objectives of this study was to present a life­
like situation, and thus it was decided to include items based on the 
frequency of occurrence with which they would be met by the subjects in 
their normal musical experiences. Thus, in key signatures, since it was 
not possible to include all signatures in the six exercises at each level, 
selection became necessary. In this regard, as in other items, it appeared 
desirable to include those signatures most commonly used, and when possible 
to sample other signatures, placing them in levels consistent with the 
previous experience of the subjects of that level.

Analysis of key signatures.— The six selected violin studies were 
checked as to the frequency with which various key signatures were used, 
and the results of this tabulation are presented in Table 1. The key 
signatures having no sharps or flats, or having one or two sharps or flats, 
were most frequently used in the studies. The earliest elementary exercises
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TABLE 1

FREQUENCY OF OCCURRENCE OF KEY SIGNATURES* 

IN SIX SELECTED VIOLIN STUDIES

Key
Wohlfahrt 
Op. 38 
Elementary

Wohlfahrt 
Op. 45 
Book I

Wohlfahrt 
Op. 45 
Book II

Sitt 
Op. 43 
Book I

Auer
Book
III

Kayser 
Op. 20

Total

C 65 7 9 5 5 5 96
G 14 9 6 5 5 5 44
F 9 3 2 3 5 5 27
D 5 4 4 3 3 5 24
Bb 5 2 4 2 5 4 22
A 4 2 1 2 3 2 14
I Flat 4 3 2 0 0 5 14
E 0 0 0 0 0 1 1
A Flat 0 0 0 0 0 2 2
a 4 0 2 0 2 1 9
e 3 0 0 0 3 0 6
d 0 0 0 0 2 0 2
b 0 0 0 0 4 0 4
S 3 0 0 0 5 0 8
f sharp 0 0 0 0 3 o 3

*Major key signatures are indicated by capital letters
while minor key signatures are indicated by small letters
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used only a small number of sharps and flats in the key signatures, with 
a heavy weighting toward the use of no sharps or flats. In general, the 
number of sharps or flats in the key signature increased as the level of 
performing ability increased.

The seventeen test exercises, including a preliminary exercise, used 
the following key signatures in more than one exercise: C (no sharps or 
flats), in six exercises; G (one sharp), in three exercises; and F (one 
flat), in two exercises. The following key signatures were used in only 
one exercise: Bb (two flats), 1) (two sharps), Eb (three flats), A (three
sharps), Ab (four flats), and E (four sharps)*

Table 2 presents the key signatures used in each of the seventeen 
exercises. In accordance with the analysis of the elementary method, the 
preliminary exercise and the first two exercises used the key signature of 
C. The key signatures having a greater number of sharps or flats were 
principally used in the later exercises of the sight-reading test.

The actual notes of the key which were included in the sight- 
reading test are given, for each level, in Table 3. These do not include 
those notes which were altered by the placing of an accidental (flat, sharp, 
or natural) by the note*

Analysis of time signatures.— A tabulation of frequency of occur­
rence of time signatures in the selected studies is given in Table 4* 
Four-four time occurred most frequently, and this fact indicated that there 
should be a generous use of this time signature in the test exercises. The 
signatures of 3/4, 2/4, and 6/8 occurred more frequently in the selected 
studies than did the remaining time signatures. Since it was not possible
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TABLE 2

KEf SIGNATURES AND TIME SIGNATURES USED IN THE 
SEVENTEEN EXERCISES IN THE SIGHT-READING TEST

Exercise Key Signature Time Signature

Preliminary C 4/4
1 C 4/4
2 C 4/4
3 F 4/4
4 G 4/4
5 D 4/4
6 C 6/8
7 F 3/4
8 A 2/4
9 C 4/4
10 C 4/4
11 G 4/4
12 Eb 6/8
13 Bb 4/4
14 E 3/4
15 Ab 2/4
16 G 4/4
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TABLE 3

NUMBER AND DISTRIBUTION OF NOTES OF THE KEY IN THE SIGHT-READING 
TEST PRESENTED TO VIOLINISTS AND CLARINETISTS 
OF FOUR LEVELS OF TEN PERFORMERS IN EACH

Key Note
Level

TotalA B C D

A sharp 0 0 0 0 0
natural 71 94 120 142 427
flat 0 0 19 60 79

B sharp 0 0 0 0 0
natural 45 54 60 95 254
flat 7 10 105 121 243

C sharp 7 16 9 28 60
natural 61 89 133 127 410
flat 0 0 0 0 0

D sharp 0 0 0 7 7
natural 88 107 148 129 472
flat 0 0 0 20 20

E sharp 0 0 0 0 0
natural 73 77 66 83 299
flat 0 0 67 86 153

F sharp 17 30 19 55 121
natural 40 51 111 104 306
flat 0 0 0 0 0

G sharp 0 4 4 37 45
natural 70 92 137 148 447
flat 0 0 0 0 0

Total 479 624 998 1242 3343
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TABLE 4

FREQUENCY OF OCCURRENCE OF TIME SIGNATURES 
IN SIX SELECTED VIOLIN STUDIES

Time
Signa­
ture

Wohlfahrt 
Op. 38 
Sementaxy

Wohlfahrt 
Op. 45 
Book I

Wohlfahrt 
Op. 45 
Book II

Sitt 
Op. 43 
Book I

Auer
Book
III

Kayser 
Op. 20

Total

2/4 23 5 2 2 7 5 44
3/4 19 11 4 5 10 6 55
4/4 65 13 14 17 18 18 145
5/4 0 0 0 0 4 1 5
6/4 0 0 0 0 5 1 6
3/8 4 1 0 0 1 0 6
6/8 3 2 2 2 2 2 13
9/8 0 0 0 0 0 1 1
3/2 0 0 0 0 0 1 1
2/2 0 0 0 0 3 1 4
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to include all time signatures in the exercises to be played at each level, 
an arbitrary decision was made to use only the four above mentioned signa­
tures in the sight-reading test* Six-eighth time which uses an eighth 
note as the unit of rhythmic beat, was presented in one exercise at each 
level* Other exercises, at each level, utilized time signatures which use 
a quarter note as the unit of rhythmic beat.

Four-r-four time was used in eleven of the seventeen exercises. This 
time signature was used in the preliminary exercise and in the first five 
of the test exercises. The following time signatures were each used in 
two of the remaining test exercises: 3/4, 2/4, and 6/8. The time signa­
tures which were used in each of the seventeen exercises are shown in 
Table 2.

Analysis of accidentals.— The occurrence of accidentals was checked 
in each of the selected studies and totals were found for each particular 
accidental. This analysis is presented in Table 5. On the basis of the 
totals, it was found that the following were widely used: B flat, B
natural, C sharp, C natural, D sharp, E natural, F sharp, and F natural.
The earliest elementary exercises used no accidentals and later elementary 
exercises used F sharp, C sharp, G sharp, and B natural more than all the 
other accidentals. This information was utilized in determining the order 
of presentation of accidentals in the test exercises.

The distribution of accidentals used in the construction of the 
sight-reading test is shown in Table 6. No accidentals were is ed in the 
preliminary exercise or in the first exercise. The number of accidentals 
used increased as the level of performance rose. It might have been
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TABLE 5

FREQUENCY OF OCCURRENCE OF ACCIDENTALS 
IN SIX SELECTED VIOLIN STUDIES

Acci­
den­
tal

Wohlfahrt 
Op. 38 
ELementaiy

Wohlfahrt 
Op. 45 
Book I

Wohlfahrt 
Op. 45 
Book II

Sitt 
Op. 43 
Book I

Auer
Book
III

Kayser 
Op. 20

Total

F#* 39 88 101 99 68 184 579
C# 73 115 76 99 78 141 582
6# 38 26 93 50 85 119 411
D# 12 21 41 24 83 96 277
A# 0 5 26 1 66 75 173TS# O 1 12 0 72 23 108
B# 0 0 16 0 19 18 53
Bb* 11 20 96 66 26 109 328
Eb 10 8 55 27 13 85 198
Ab 4 8 7 5 8 71 103
Db 0 0 0 0 0 35 35
6b 0 0 0 0 0 15 15
Cb 2 0 0 0 0 5 7
Fb 0 0 0 0 0 0 0
A nat.* 3 17 33 4 9 119 185
B nat* 27 48 92 60 20 223 470
C fiat. 19 45 42 74 26 83 289
D nat. 4 5 3 9 20 52 93
E nat. 12 25 46 27 36 138 284
F nat. 16 34 45 89 10 111 305
6 nat. 10 11 14 58 24 59 176

* The symbol (#) represents sharp 
The symbol (b) represents flat 
The abbreviation (nat.) represents natural
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TABLE 6

NUMBER AND DISTRIBUTION OF ACCIDENTALS IN THE 
SIGHT-READING TEST PRESENTED TO VIOLINISTS 

AND CLARINETISTS OF FOUR LEVELS OF 
TEN PERFORMERS IN EACH

Accidental
Level

TotalA B C D

A sharp 0 0 0 0 0
natural 0 0 5 5 10
flat 3 5 1 0 9

B sharp 0 0 0 0 0
natural 2 6 5 5 18
flat 5 9 10 13 37

0 sharp 3 2 7 9 21
natural 4 4 1 1 10
flat 0 0 0 0 0

D sharp 7 7 3 3 20
natural 0 0 0 3 3
flat 0 1 0 0 1

1 sharp 0 0 0 0 0
natural 0 0 7 10 17
flat 2 3 1 3 9

F sharp 3 7 6 3 19
natural 0 1 5 8 14
flat 0 0 0 0 0

G sharp 3 3 5 3 14
natural 0 0 0 0 0
flat 0 0 0 0 0

Total 32 48 56 66 202
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preferable, theoretically, to have included an equal number of accidentals 
and notes at each level, but this condition is never found in actual 
musical material. However, it was possible to keep the proportion of acci­
dentals to total notes approximately the same at each of the four levels.
In so far as was consistent with good hamonic procedures, an attempt was 
made to present a variety of accidentals at each level.

Analysis of intervals.— An analysis of the earliest exercises in the 
Wohlfahrt8 elementary violin study was made to determine the occurrence of 
intervals of various sizes. The results of this analysis, presented in 
Table 7, show a preponderant use of the interval of a second. The interval 
of a prime, or repeated pitch, was also quite commonly used. Other intervals 
were used in decreasing amounts as the size of the interval increased. Pro­
vision was made in the test exercises to present the other musical factors 
of the test with intervals of various sizes.

The distribution of sizes of intervals used in the test exercises is 
shown in Table 8. This table gives the distribution in terms of the four 
levels of performing ability and the total number of intervals played. The 
melodies of the test exercises were so constructed that all intervals, from 
primes to octaves, were included at each of the four levels, although the 
intervals differ markedly in frequency of occurrence. As in other aspects 
of the test, the choice of intervals was dictated by the belief that the test 
exercises should be musical in nature. Accordingly, seconds occur most 
frequently in the test and sevenths least frequently, as is the case in the 
practice exercises which have been analyzed. (Table 7)

®Franz Wohlfahrt, Easiest Elementary Method. Op. 38, pp. 1-61.
New York; G. Schirmer, Inc., 1918.
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FREQUENCY OF OCCURRENCE OF INTERVALS IN 
WOHLFAHRT ELEMENTARY STUDY, OP. 38

Size
of
Interval

Frequency
of
Occurrence

Prime 467
Second 1127
Third 202
Fourth 146
Fifth 67
Sixth 85
Seventh 9
Octave 16

Total 2119
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TABLE 8

NUMBER AND DISTRIBUTION OF INTERVALS IN THE SIGHT- 
READING TEST PRESENTED TO VIOLINISTS AND 

CLARINETISTS OF FOUR LEVELS CF TEN 
PERFORMERS IN EACH

Size
of
Interval

Level
TotalA B C D

Prime 146 218 462 452 1278
Second 245 272 371 510 1398
Third 89 135 225 236 685
Fourth 34 58 81 88 261
Fifth 22 22 26 38 108
Sixth 7 13 36 44 100
Seventh 3 6 10 2 21
Octave 3 5 24 24 56

Total 549 729 1235 1394 3907
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Analysis of rhythmic groupings.— An analysis of rhythmic groupings 

was made in tems of the different measures which occurred in each of the 

selected violin studies. Each study was analyzed to determine the frequency 
of occurrence of the measure groupings, and this analysis is presented in 
Tables 9, 10, 11, and 12 with regard to the respective time signatures of 
4/4, 3/4, 2/4, and 6/8 time.

The location of particular measures in the test exercises was based 

on this analysis of their occurrence in the studies. The measure was used 

as the unit of rhythmic grouping for the preliminary exercise and for exercises 

one to nine of the sight-reading test. The first nine exercises and the pre­

liminary exercise used whole, half, quarter, and eighth notes.

The measures which were used in the construction of the preliminary 

exercise and the first nine test exercises are shown in Tables 13 and 14.

The measures are the same, generally speaking, as those measures found in 
the analysis of the violin studies. All other measures were constructed from 
the rhythmic units which were contained in the analyzed measures. The only 
change represented in the new measures was a rearrangement of the rhythmic 

units. This rearrangement was done in an effort to insure a more complete 

coverage of the different rhythmic units.

The number of possible combinations of whole, half, and quarter notes 
would not be excessively great}however, the use of eighth and sixteenth 

notes with their corresponding rests would send the number of possible com­

binations making up the measure to astronomical heights. This fact necessi­

tated an analysis of the frequency of occurrence of rhythmic groupings 

smaller than a measure. In this study, these rhythmic groupings are called
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TABLE 9

KREQUENC? CF OCCURRENCE OF MEASURES OF 
4/4 TIME IN SIX SELECTED VIOLIN STUDIES

Measure
Ebhlfahrt 
Op. 38 
Elementary

vbhlfahrt 
3p. 45 
Book I

Wohlfahrt 
Op. 45
Book II

Sitt 
Op. 43 
Book I

Auer
Book
III

Kayser 
Op. 20

Total

/  / / / t i l l 156 8 56 41 10 28 299
P 1° 125 0 33 16 0 5 179
r * - - - 48 11 9 3 0 5 76

P H 26 0 10 12 1 3 52
/ / .0 1 1 1 39 0 0 0 0 0 39
o 350 5 37 4 34 12 442

mi LLU 79 265 313 63 57 132 909

II 1 < 9 0 0 0 2 0 11
/ ///o LLU / 6 1 18 11 0 0 36

POfl' 8 2 12 8 0 0 30

( Uffif 1 28 30 4 0 0 63r c o j f 8 0 33 7 3 1 52

p- r 3 0 17 1 0 4 25
/  w/'
i z i l

4 0 0 0 0 2 6

r  U 4J 14 0 0 0 0 0 14

r - p r f 5 0 0 0 2 0 7
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TABLE 9 (Continued)

Measure
kbKLfahrt 
Op. 38 
ELementary

Wbhifahrt 
Op. 45 
Book I

kbhlfahrt 
Op, 45 
Book II

Sitt 
Op. 43 
Book I

Auer
Book
III

Kayser 
Op. 20

Total

i **f 4 0 3 0 0 0 7

riff* 5 2 0 0 0 0 7
///{(• < LLUI ^ 2 0 5 2 1 1 11

\ P \ 7 0 5 0 0 0 12
0 2 3 2 0 13 20

ft O' 15 0 0 0 0 0 15

1 0 0 0 0 0 1

* 1 I 1 4 0 0 0 0 0 4
/• //• / 
1 H  I 1 0 0 33 0 4 38
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TABLE 10

FREQUENCY OF OCCURRENCE OF MEASURES OF 3/4 
TIME IN SIX SELECTED VIOLIN STUDIES

Measure
Wohlfahrt 
Op. 38 
Elementary

Wohlfahrt 
Op. 45 
Book I

Wohlfahrt 
Op. 45 
Book II

Sitt 
Op. 43 
Book I

Auer
Book
III

Kayser 
Op. 20

Total

' * f I I I
{ ✓ / /I U I
/ / / / / 'LLUJJ
Z y '* \ I
/ tin
I LLU 
ttn /LLU \

\ I <

(xz
/ / / /  U I I
/ o l I

/• / * *  
\ lU
1 * )

71
12
93
13

12
0
6
24
46

17

9

43

0
0

3 
0

259
0
1
6
0
10
4 

0 
0
33
74
0

42
0
47
0

0
0
0
0
5

0
0
1
4
0

39
0
24
0
24

6
0
8
3 

0 

0

4 
0 
0

6
2
78
0

8
0
0
0

0

3

3

13
0
0

1
0

199
0
0

0

1
0

16

0

0

4
0
2

162
14
700

13

45

12
7
42

74

20
12
98
78
2
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TABLE 11

FREQUENCY OF OCCURRENCE OF MEASURES OF 2/4 
TIME IN SIX SELECTED VIOLIN STUDIES

Measure Wohlfahrt Op. 38 ELementaiy
Wohlfahrt Op. 45 Book I

Wohlfahrt Op. 45 Book 11
Sitt Op. 43 Book I

AuerBookIII
Eayser Op, 20 Total

< "  1 u 15 0 0 0 5 2 22
) t (/LLU 72 0 0 0 32 58 162
LLP* 6 0 0 0 1 0 7
p 4 0 0 0 0 5 9
/ / 1 1 109 0 1 0 7 7 124
( C l 6 0 0 0 2 0 8
/• ') 1/ 9 0 0 0 5 0 14
LM U 7 0 0 0 9 0 16
U ( 11 0 0 0 3 1 15
i * 19 0 3 3 1 1 27

0 0 0 0 1 2 3
o r 1 0 0 0 0 0 1
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TABLE 1 2

FREQUENCY OF OCCURRENCE OF MEASURES OF 6/8 
TIME IN SIX SELECTED VIOLIN STUDIES

Wohlfahrt Wohlfahrt Wohlfahrt Sitt Auer Kayser TotalMeasure Op, 38 Op. 45 Op, 45 Op. 43 Book Op. 20
ELenentaryBook I Book II Book I III

m  t i l 10 25 55 5 4 80 179
O f f 13 0 0 1 2 0 16
/ / ///i m i 2 0 0 0 0 0 2

r  r 3 0 0 0 3 0 6

V  ( i f 2 6 0 0 0 0 8
( a  a 0 0 0 0 3 0 3

6 0 0 0 0 0 6
/• 3 0 0 0 0 0 3l UJ
P- 4 0 0 0 0 1 5

( W
2 0 0 0 0 0 2
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TABLE 1 3

NUMB© AND DISTRIBUTION OF MEASURES OF 4/4 TIME IN PRELIMINARY EXERCISE 
AND IN FIRST NINE EXERCISES OF THE SIGHT-READING TEST PRESENTED 

TO VIOLINISTS AND CLARINETISTS OF FOUR LEVELS OF 
TEN PERFORMERS IN EACH

Measure Number of Exercise
Tota.Preliminary I 2 3 4 5 9

1 <=> 2 21 13 11 3 2 0 522 P P 1 11 15 7 2 4 0 403 - w 0 0 2 0 0 0 0 2

4 P - T 0 0 2 2 1 0 0 55 -T- P 0 0 0 2 1 0 0 36 P* * 0 0 0 1 0 0 0 1
7 P" { 1 0 0 0 4 0 2 7
8 fP* 0 0 0 0 4 0 0 4
9 rp x 0 0 0 0 1 0 0 1
10 p * f 0 0 0 0 1 0 0 1
11 P  ff 0 0 0 0 3 4 0 7
12 ,'fP 2 0 0 0 4 4 0 10
13 f p r 0 0 0 0 3 0 2 514 pr* 1 0 0 0 0 0 0 115 m u 1 0 0 4 3 4 0 12
i6 * rrr 0 0 0 1 1 0 2 417 (*« 0 0 0 2 0 0 2 4
18 0 0 0 1 0 0 1 2
19 0 0 0 1 0 0 2 320 ,'ff* 0 0 0 0 0 2 0 221 f*-— 0 0 0 0 1 2 0 3
22 0 0 0 0 0 4 0 423 (££/ llti 0 0 0 0 0 2 0 224 P 0 0 0 0 0 4 0 4
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TABLE 1 3  ( C o n t in u e d )

Measure
Number of Exercise

TotalPreliminary 1 2 3 4 5 9

25 L U l ' i 1 0 0 0 0 0 2 3
26 U V U 1 0 0 0 0 0 0 1
27 m r 0 0 0 0 0 0 2 2
28 / .  /  /  it

l  pi u 2 0 0 0 0 0 0 2
29 r  i \  u 1 0 0 0 0 0 2 3
30 v v i m 0 0 0 0 0 0 2 2
31 t n  /  /  

1 U | 1 1 0 0 0 0 0 0 1
32 /  // 1*11 

1 u LLU 0 0 0 0 0 0 2 2
33 /  / / / v 

» U 1 * 0 0 0 0 0 0 2 2
34 { { ! ! ( 0 0 0 0 0 0 2 2
35 u m 0 0 0 0 0 0 1 1
36 at  a t 1 0 0 0 0 0 0 1
37 r j x 0 0 0 0 0 0 1 1
38 f 13*0 0 0 0 0 0 0 1 1
39 D  /**!

r  u_u 1 0 0 0 0 0 2 3

Total 16 32 32 32 32 32 32 208
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TABLE 1 4

FREQUENCY OF OCCURRENCE OF MEASURES OF 3/4, 2/4, AND 6/8 TIME 
IN THE SIGHT-READING TEST PRESENTED TO 

VIOLINISTS AND CLARINETISTS

Type 3/4 Time 2/4 Time 6/8 Time
Measure Measure # Measure # Measure #

1 ?■ 2 P 4 P - 4

2 P  f 3 f  f 5 r  r 3

3 f P 3 £ / £ / 5
/ / 
f »  ' 2

4 ) 1 1
2

1 lJ 3 /// //i/
LJJ 1

5 / "  ' 
1 Ul 3

( i f
3 //x f *

l u  ] 4

6
*  (f

2
( *

2 / » /// 
1 L U 4

7
( (  X

2 LJ Ur 1 ( O u J 1

8
f *  r 1

f c *
2 tlx f P 3

9 f * X 2 r  t 2 1

10 X '( <(1 U  u 2 a s  a 3 1

11 u  u  u 3
i s * *

1 H i m 2

12 'ft''
U  U  1 2 1 7 / / / 

1 U J
2

13 // X X
U  1 \ 3 0

'fQ:ai
1

14 x* X/X
1 w 2 0 / x //V 1

15 0 0 f V l£/ 1
16 0 G (IS rtf 1
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rhythmic groups in order to distinguish them from the rhythmic groupings making 
up a measure. The frequency of occurrence of these rhythmic groups in the 
Wohlfahrt elementary study is presented in Table 15* This analysis was used 
as a guide for the order of presentation of each of these smaller rhythmic 
groupings in exercises ten to sixteen of the sight-reading test. Provision 
was made for each group to precede and to follow each other group*

The distribution of the rhythmic groups in the sight-reading test is 
shown in Table 16. Totals are given for each level of performing ability 
in addition to totals for each rhythmic group. Performers of levels A and 
B did not play any test exercises numbered higher than nine. Thus, the 
rhythmic groups played by these two levels were, in the main, the first 
eight rhythmic groups. The more complicated rhythmic groups were presented 
primarily in levels C and D.

Selection of range*— -The selection of the range for the test exercises 
consisted of setting the two limits of the range. The lowest note which can 
be played on the violin is G, written below the second added line below the 
staff* Using this note as the lower limit made it possible to include in 
the sight-reading test most of the notes which can be played in the lowest 
register of the clarinet*

The upper note of the second register of the clarinet is C, written 
on the second added line above the staff. This note was used as the upper 
limit of the range of the test exercises. This selection made it possible 
for the violinists to play all exercises in the first position, using a 
stretched fourth finger for the one note, high C.
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TABLE 15

FREQUENCY OF OCCURRENCE OF RHYTHMIC GROUPINGS 
IN WOHLFAHRT ELEMENTARY VIOLIN STUDY

Rhythmic
Grouping

Frequency of 
Occurrence

tr 2785ei f 1164
rrrrtztxj 1530r__er 369
LJ 214
m 26ELT 5

3

Total 6096
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TABLE 1 6

NUMBER AND DISTRIBUTION OF RHYTHMIC GROUPS IN THE 
SIGHT-READING TEST PRESENTED TO VIOLINISTS AND 
CLARINETISTS OF FOUR LEVELS OF TEN PERFORMERS 

IN EACH

Rhythmic
Group

Level
A B C D Total

1 O 54 7 2 2 65
2 P- 13 16 5 1 35
3 P 132 70 26 18 246
4 f 23 37 23 11 94
5 r 159 258 190 149 756
« p 26 54 335 90 505
7 £P 69 205 204 140 618
8 nr 73 73 42 132 320
9 mr 0 0 176 344 520io u r 0 9 162 228 399
u nr 0 0 10 94 104
12 VJ 0 0 60 106 166
13 0 0 0 16 1614 ni 0 0 0 63 63

Total 549 729 1235 1394 3907
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Thest two limits were selected because they represent the playing 
range which would be normally used by public school violinists and clari­
netists.

The sight-reading test.— The sight-reading test consists of one pre­
liminary test exercise and sixteen test exercises. The performers of each 
level played the preliminary exercise. The subjects of the different levels 
played the following test exercises in addition to the preliminary exercise: 
level A, exercises 1-6; level B, exercises 4-9; level C, exercises 8-13; and 
level D, exercises 11-16.

The analysis of the items played by each level is given in Table 17.
This analysis deals with the number of accidentals played, the number of notes 
of the key played, the total notes played, the number of rests played, the 
rhythmic groups played, and the number of measures played. Values are given 
for each level and for all performers.

The number of opportunities for pitch errors is based on the number 
of notes played. The number of opportunities for rhythm errors is based on 
the number of notes and rests played. The opportunities for errors in acci­
dentals and in key are given under those respective headings in the table.

The values given in this table are used later in the study in terras 
of the number of opportunities for errors in each of the four phases of 
performance under consideration in the study.

Trial Presentation of the Sight-Reading Test
After the construction of the sight-reading test, a trial presentation 

of the test was made. The purposes of the trial presentation were as follows;
1. To develop a usable and logical recording procedure.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



5 4

TABLE 17

NUMBER AND DISTRIBUTION OF ACCIDENTALS, NOTES OF 
THE KEY, TOTAL NOTES, RESTS, TOTAL NOTES AND 
RESTS, RHYTHMIC GROUPS, AND MEASURES IN 
THE SIGHT-READING TEST PRESENTED TO 
VIOLINISTS AND CLARINETISTS OF FOUR 
LEVELS OF TEN PERFORMERS IN EACH

Item
Level

A B C D Total

Accidentals 32 48 56 66 202
Notes of 
the Key- 479 624 998 1242 3343
Total Notes 511 672 1054 1308 3545
Rests 38 57 181 86 362

Total Notes and. Rests 549 729 1235 1394 3907
Rhythmic
Groups 467 575 821 648 2511
Measures 208 208 208 208 832
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2. To develop a method of scoring for errors.
3. To provide a guide for the construction and placement of test

items •
4e To determine the level of placement of the test exercises.
The subjects used for the trial presentation of the test consisted of 

fifteen members of the Garth High School Band, Georgetown, Kentucky, and 
three students of Georgetown College, Georgetown, Kentucky. The subjects 
represented each of the four levels of performance.

Results of the trial presentation of the test.— The recording pro­
cedure was subjected to a continuous process of revision during the trial 
presentation of the test. The physical facilities necessary for the process 
of recording were noted and obtained. The adaptability of a wire recorder 
to this study was ascertained. Correct metronome settings were determined 
and the final directions for administration were evolved.

The tempo of the exercises was studied through changes of metronome 
settings. The upper limit of the metronome setting was determined by the 
speed at which good performers could read the exercises and give a creditable 
performance. The lower limit was determined by the tendency to divide slow 
beats into halves, thus in reality doubling the number of beats per measure. 
The metronome settings were made applicable to all levels since it is possible 
to cause the most proficient performers to make more errors than less pro­
ficient performers if the former are forced to play at a greatly increased 
tempo. The final reading for the metronome setting was 80 mm. for 4/4, 3/4, 
and 2/4 time and 100 ran. for 6/8 time.

Several methods of scoring the errors were attempted. Errors were
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first marked with colored pencil on the test exercises. This resulted in 
confusion and would have necessitated one complete copy of the test for each 
individual performer. Next, the errors were recorded on a score sheet 
placed next to the exercises, which involved a constant shifting of the eyes 
from the test exercises to the score sheet, with a resultant loss of atten­
tion from the precise notes under consideration.

The final choice of a method of scoring consisted of marking the 
errors on a thin sheet of paper placed over each test exercise. The use of 
the extra thin sheet made it possible to use the same copy of the test 
exercises for all performers. Figure 1 presents a sample scoring sheet for 
an actual performance of one of the subjects.

During the trial presentation of the test it was often found necessary 
to move certain items to a higher or to a lower level. For example, rhythmic 
groups containing sixteenths were principally placed in levels C and D. The 
final determination of placement of items is shown by the test, given in the 
appendix. The element of fatigue was given careful consideration in regard 
to the length erf the test exercises in measures. Reactions were solicited 
from the subjects in this matter and preliminary scoring was scrutinized for 
a greater prevalence of errors as the exercise progressed. A length of 
thirty-two measures was finally adopted as being of the correct length to 
avoid excessive fatigue and yet avoid the necessity of providing too great 
a number of exercises.

During the trial presentation of the test it was found necessary to 
change the level assignment of certain test exercises. The final arrangement 
of test exercises is shown by the test in the appendix.
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Figure 1* Scoring Sheet for Errors Made by Individual Subject on a Single 
Exercise of the Sight-Reading Test*
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Recording Procedure 
The recording procedure was the result of a continuous process of 

revision carried out during the trial presentation of the sight-reading 
test. The recording procedure was designed to obtain a record of the sight 
reading performance of the violinists and clarinetists and to allow for 
the re-playing of the recording in order to locate all errors made by both 
groups of instrumentalists. The first consideration involved in the process 
of recording was the provision of correct physical facilities.

The tests were given in a school room which had gpod lighting, 
either from the windows or from the electric lighting fixtures. The tempera­
ture of the room was comfortable and the room was well ventilated whenever 
possible. As far as was possible, disturbing noises were prevented from 
distracting the attention of the performer. The room was provided with a 
comfortable chair, a music stand, the sight-reading exercises, the directions 
for administration of the test, a table for a recorder, and a metronome.

The recorder used in this study was a Webster-Chicago wire recorder 
of the portable type. This recorder provides for recording and playing back 
on the same machine. During the playback period the machine may be stopped 
at any given point, rewound as far as desired, and then played again. Re­
peating this process enables the scorer to play a given passage as many 
times as may be necessary in locating the errors.

The fidelity of this recorder was amply sufficient for the purposes of 
this study. The spools of wire were vised many times by recording over the 
previous recording. This process involved the simultaneous erasure of the 
old recording and the recording of the new performance.
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The microphone was placed close enough to the performer to insure
sufficient audibility of the recording without distortion.

Directions for administration.— The following directions for admini­
stration were evolved for this study and would be equally applicable to
similar studies using the same material and procedure*

See that physical conditions are satisfactory. The exercises must 
be administered in a quiet room with good lighting and comfortable conditions 
of ventilation and heat.

Include the following items in the physical set-up: a chair, a 
stand, a copy of the test, the recorder placed on a table, the microphone 
placed in a secure location, and a metronome placed convergent to the 
administrator.

Allow the subject from three to five minutes to warm-up his instrument*
Secure all preliminary data concerning the subject before the first 

exercise is played. This data should include: name, age, grade in school,
months of private instruction, months of class instruction, and months of 
previous playing.

The attitude of the administrator should be of such a friendly 
nature that the subject is encouraged to give his best performance. This 
does not mean the giving of any information which might aid the subject in 
playing the exercises.

Say to the subject: "These exercises are given in an effort to help
you become a better reader of music. I want you to do your best in order
that you may be proud of how much you can accomplish. In these exercises 
you are to read each exercise exactly as written. Be sure that you hold each 
note and rest for its correct value and observe all signs. I will score 
the errors you make in order that I may help you to find ways to improve 
your reading and playing. No grades will be given and you will not be com­
pared with other subjects. You will be allowed one minute in order to look
over each exercise. During this minute you are not to play any portion of 
the test on your instrument but rather to look for the key and time signa­
tures and any unusual measures which may be in the exercises. Should you 
be forced to stop on any exercise, begin again at the last note played and 
continue playing the remainder of that exercise."

The administrator should call attention to each key and time signature 
during the first three exercises. Explain to the subject that you will 
not call his attention to these signatures on the later exercises.
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Set the metronome at 80 mm. for 4/4, 3/4, and 2/4 time and at 100 mm. 
for 6/8 time.

After the one minute period, say to the subject: "I will start the
metronome and count one measure for you after which you are to start immediately 
in the tempo set by the metronome. After you have played one measure, I will 
cut off the metronome and you will continue to play in the same tempo*”

After each exercise has been played the subject should be encouraged 
by praising him for the amount played correctly.

The administrator should now turn to the next exercise and again allow 
the one minute period for scrutiny and then follow the above procedure.

No help is to be given to the subject at any time during the playing 
of the test exercises.

Selection of Subjects
The subjects of this investigation were forty performers on orchestral 

instruments. Twenty of the subjects were performers on the violin and twenty 
of them were performers on the clarinet. The twenty performers on each in­
strument were divided into four groups, five performers being in each of the 
levels; A, B, C, and D.

The performers were chosen from cities and towns in five states, not 
more than seven performers being from any one town or city. None of the 
subjects were drawn from the classes of the writer of this study, since the 
majority of his students were used in the preliminary testing carried out 
to develop the sight-reading test.

The preliminary classification of performance level was determined 
through an approximation of the number of months of previous playing, the 
number of months of private or class instruction, and the estimate of the 
teacher of the pupil. The results of the preliminary test were used as a 
criterion of the validity of the original assignment of level. In some cases
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it was necessary to reclassify a performer to a higher or a lower level on 
the basis of the results of the preliminary test. This was necessitated by 
the varying amounts of progress made by different performers who might have 
played and studied for the same length of time.

Tables 18 and 19 present pertinent data concerning the subjects, in­
cluding instrument played, level of performance, chronological age, grade in 
school, months of private instruction, months of class instruction, and 
months of previous playing.

Classification of Errors*
Errors were classified in terms of the following general categories: 

accidentals, key, pitch, and rhythm. The errors were fhrther classified in 
terns of rhythmic group and interval.

Errors of accidentals concerned failure to play the sharps, flats, or 
naturals indicated by accidentals placed by individual tones. These errors 
were classified according to the accidental which was missed in the error.

Errors of key concerned failure to play the sharps, flats, or naturals 
indicated in the key signature. These errors were classified according to 
the name of the note which was missed in the error.

The following statements were set up as guides for determining errors 
of pitch,

1. A tone added or a tone omitted constitutes an error.
2. A pitch error occurring on the first note of the first measure 

of each exercise is not to be counted as an error, provided the subject 
begins again on the right note. The subject may be allowed to find the 
first note of the exercise before beginning to play the whole exercise.
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TAB LE 1 9

CHRONOLOGICAL AGE, GRADE IN SCHOOL, MONTHS OF PRIVATE 
INSTRUCTtON, MONTHS CF CLASS INSTRUCTION, AND 
MONTHS OF PREVIOUS PLAYING OF CLARINETISTS 

OF FOUR LEVELS

Clarinetist Chrono­
logical
Age

Grade
in

School
Months
Private
Instruc­
tion

Months
Class
Instruc­
tion

Months
Previous
Playing

Level A
1 15 10 0 12 12
2 12 7 3 12 12
3 14 9 0 12 12
4 12 7 0 24 24
5 11 6 0 24 24

Level B
1 12 8 1 24 24
2 15 10 0 30 36
3 16 11 0 40 44
4 15 10 0 36 48
5 15 11 0 30 38

Level C
1 23 16 0 60 96
2 14 11 12 48 54
3 15 9 0 30 40
4 15 10 0 36 45
5 21 16 0 96 96

Level D
1 18 13 12 72 96
2 28 13 0 0 156
3 29 14 24 0 168
4 19 14 24 72 96
5 19 14 72 0 96
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3* A fuzzy or irregular tone shall not be counted an error of pitch#
4. Slight errors of intonation are not to be counted as errors of

pitch.
5# All other playing of incorrect pitch shall be counted as an error# 
Errors of pitch were classified as addition of notes, substitution of 

notes, reversals, and indefinite.
Errors of rhythm concerned failure to hold a note or rest for the 

correct length of time. All sustained notes must be held within less than 
one beat of the correct length. Thus a four-beat note must be held for more 
than three beats and less than five. All rests must be observed and held 
long enough (within less than one beat of the correct amount). The following 
types of rhythmic errors were classified; omission of notes or rests, 
addition of rests, addition to the value of notes or rests, and subtraction 
from the value of notes or rests. Errors of rhythmic group were also classi­
fied in terms of the rhythmic group in which the error occurred.

Errors of interval were classified according to the size of the in­
terval which occurred in the test exercise at the point an error was made#

Treatment of Data 
The data in this stuffy were obtained from the recordings of the per­

formance of the violinists and clarinetists on the sight-reading test. Each 
recording was played back a sufficient number of times to insure the detection 
of the errors made by the performer.

The errors were marked on a very thin sheet of paper placed over the 
test exercises. The piece of paper was so placed on the page as to permit 
it to be replaced over the test exercise at any later time for further re­
checking.
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The use of the code system which was evolved for marking the errors 
was shown in Figure 1. This code may be illustrated by ANS 2, 6* This, 
decoded, would read; added note, same, interval of a second, error occurring 
in rhythmic group 6* Similarly, DbA 3, 7, would indicate an error in acci­
dentals in playing Db, the interval of a third being involved, the error 
occurring in rhythmic group 7. This code system provided a concise method 
of marking the errors in order to place all needed information on one page 
for each exercise. A separate page was provided for each exercise for each 
subje ct.

The information concerning each error was transferred from the indi­
vidual scoring sheets to a tabulation sheet for each subject. This tabula­
tion sheet gave subtotals for each individual exercise played by the performer 
and also gave the total number of errors of each type made by the performer. 
This tabulation sheet is shown in Figure 2. Information concerning the 
rhythmic group and the interval, involved in the error was placed on a 
tabulation sheet similar to Figure 3.

The totals of each tabulation sheet were then placed in tables pre­
senting each level of performance and each of the two instruments. The 
totals from these tables were then presented in tables which gave the totals 
for each type of error and each factor under consideration. These tables 
are presented in subsequent chapters of this report.

Summary
The procedures followed in this study were devised for the purpose of 

determining and interpreting the errors made by violinists and clarinetists 
on a test of sight reading in music. The procedures included the construction
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Name

Types
of
Errors

Exercise

Total
Preli­
minary 1 2 3 4 5 6

Acci- A# 
dentals N 

b 
B# 
N 
fe
c#
N
b
D#N
b
E#
N
b
n
N
b
G#
N
b

Total
Accidentals
Key A# 

N 
b
B#
N
b
c#
N
b
D#N
b
w
N
b
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Name

Types Exercise

Total

of
Errors Preli­

minary 1 2 3 4 5 6

Key F#
N
b
G#
N
b

Total
Key

Added Same 
Note Up 

Down
Substi- Up 
tuted Down
Reversal

Indefinite
Total
Pitch

4

Omitted Note 
Rest

Add Rest In Group 
Between 
Groups 
Between 
Measures

Add Note 
Yalue Rest
Subtract Note 
Value Rest
Total
Rhythm

Figure 2. Tabulation Sheet for Errors Hade by Individual Subject in Playing 
Accidentals, Key, Pitch, and Rhythm.
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Name

Rhythmic Interval
Group 1 2 3 4 5 6 7 8 Total

1

2

3
4
5
6

7

8 

9
10
11
12

13

14

Total

Figure 3* Tabulation Sheet for Errors Made by Individual Subject in Playing 
Rhythmic Groups and Intervals.
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of the sight reading test, the trial presentation of the test, the formula­
tion of a recording procedure, the selection of the subjects of the study, 
the classification of errors, and the treatment of the data.

The first step in the construction of the sight-reading test consisted 

in the setting up of criteria for its preparation. Sixteen test exercises 

were constructed on the basis of the criteria, using additional information 
gained through a detailed analysis of six selected violin studies in regard 
to key signatures, time signatures, accidentals, intervals, and rhythmic 
groupings. The range of pitches in the test exercises was within the normal 
playing range of each of the two instruments. A preliminary test exercise 

was constructed to be used to check the validity of the level assignment of 

subjects.
The trial presentation of the sight reading test was used to develop 

the recording procedure, to develop a method of scoring, to guide in the 
construction and placement of test items, and to determine the level place­

ment of each test exercise. Eighteen subjects were used for the trial pre­

sentation of the test. The directions for administration were evolved as a 
result of the trial presentation and included instructions both for the 
administrator and for the subject.

The first step in the recording procedure consisted of the procurement 
of the necessary equipment. The equipment included the physical facilities 

of the room, a wire recorder, a metronome, the test exercises, a music stand,
and the directions for administration. The directions for administration were 
read to the subject, after which the performance of the subject on the sight- 
reading test was recorded on a Webster-Chicago wire recorder.
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The subjects of the investigation were twenty performers on the violin 
and twenty performs rs on the clarinet. Each group of twenty was divided into 
four groups containing five at each of the levels; A, B, C, and D.

The types of errors were defined and instructions given for scoring 

each type. Errors were classified in terms of the following categories: 

accidentals, key, pitch, rhythm, rhythmic group, and interval*
The method of scoring consisted of placing a very thin sheet of paper 

over the test exercises and marking all errors on the thin sheet, using coded 
symbols for each error. The recordings were played back a sufficient number 

of times to insure detection of all errors made by the performer*

The errors were then transferred from the thin sheet of paper to 

tabulation sheets. Totals were shown on the tabulation sheets for errors on 
each test exercise and for each type of error.

The totals from each individual tabulation sheet were then recorded in 
tables representing each level of performance and each of the two instruments* 

The results of this tabulation and the conclusions reached from the data in 

the tables are presented in succeeding chapters*
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CHAPTER I V

ANALYSIS (F ERRORS IN FOUR PHASES OF BSRFORMANCE 

The general purpose of this study, as indicated in Chapter I, was to 

ascertain the difficulties encountered by violinists and clarinetists in 

the sight reading of music. The presence of a difficulty is determined 
through the location of an error made by the performers, with the amount 
of difficulty measured in terns of the number and percentage of errors made 
on the sight-reading test discussed in Chapter III*

The present chapter presents an analysis of the errors made by all 

subjects with regard to the four phases of performance that were defined in 

Chapter I as the playing of accidentals, key, pitch, and rhythm. This 
analysis is presented in order to provide comparisons between the relative 
frequencies of errors which may be attributed to each of the four phases.

A variety of specific errors is possible in each of the four phases* 

Accordingly, the analysis of this chapter further presents the number and 

percentage of these specific errors made in accidentals, key, pitch, and 

rhythm. The percentage of errors is here used as a criterion of the diffi­
culty experienced by the instrumentalists in meeting the specific problems 
of each of the four phases of performance. Location of the problems most 
commonly demanding attention may lead to economy of time in remedial 

teaching in music.

Analysis of Errors in Four Phases of Performance 
Progress in ability to sight read is dependent on locating difficul­

ties experienced by the performer and the proper prescription of corrective 
measures to eliminate the difficulties. This section presents the data

71
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bearing on the amount of difficulty attributable to the playing of acci­

dental s, key, pitch, and rhythm. The determination of the extent to which 

difficulties in each of the four phases may hinder sight reading should 

aid in the selection of proper corrective exercises and studies. The present 
section discusses this problem in a general way as applied to performers on 
both violin and clarinet, and to performers at all stages of musical develop­
ment.

Data concerning the errors made by all performers are given in Table 

20« This table shows the number of errors and gives the percentages of 
errors based on the opportunities for errors of each type. It should be 
noted that variations occur in the number of opportunities for errors.
These variations were accounted for in previous discussions, in Chapter III, 
of the method of construction of the test exercises.

Accidentals.— In any given key, eight separate notes are used, 

varying according to the flats or sharps included in the key signature.

When an accidental occurs in the score, the player must change, momentarily, 
one of the notes of the key in which the music is written. In many cases, 
accidentals are used to add variety to the harmonic progressions of the 

music. An error in accidentals may not only change the melodic line but may 

also alter drastically the harmonic structure, and thus destroy much of the 

meaning of the music.
Errors in accidentals, as shown in Table 12, were least in absolute 

frequency of any of the four phases of performance. This was probably the 
result of the relatively small number which were played. It was also true, 

however, that the largest percentage of errors was registered in the playing
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TABUS 20

NUMBER AND PERCENTAGE OF ERRORS IN ACCIDENTALS, 
KEY, PITCH, AND RHYTHM MADE BY ALL PERFORMERS

Types c. 
of
Errors

Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

Accidentals 2020 122 6

Key 33430 770 2

Pitch 35450 468 1
Rhythm 39070 1494 4

Total 39070* 2854 7

*It is possible for the performers to make an error on each note and each 
rest as they are played. Therefore, the total number of opportunities for 
errors is the same as the total number of notes and rests.
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of accidentals. Although the actual number of errors in accidentals was 
smaller than the number of errors of the other three phases of perfor­
mance, it appears evident that the playing of accidentals presents the 
most difficult problem of any of the four phases. This difficulty in 

playing accidentals may, in part, be explained through lack of experience 

in playing them, since only a few accidentals are normally played in music 

that is easy or of medium difficulty. The large percentage of errors made 
in playing accidentals appears to indicate that performers may not learn 
to play accidentals through the music they might commonly play, but that 
special exercises might profitably be used to bear on this subject alone, 
later in this chapter, there will be a discussion of the problem met by 

the performers in playing specific accidentals.

Key.— Playing in the correct key gives music a logical and meaningful 

basis. An error in key may give the listener the impression that the note 
played does not belong to that composition. Thus, the key refers to a 
family of tones, whose association is closely related.

More than one fourth of all errors, as shown in Table 20, were errors 

in key. These totaled more than the combined errors in pitch and acci­

dentals, but were much less numerous than errors in rhythm. In terms of 
opportunities for errors, errors in key totaled only two per cent of the 
total opportunities. The notes of the key appeared to be relatively easier 
to play than accidentals or rhythm, but more difficult to play than the 
correct pitch.

The frequency of errors of this type would indicate that this phase 

of performance demands careful attention from all performers. In a later 
chapter, data will be presented on the acuteness of this problem at the
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various levels of performance. Comparisons will also be made between the 
difficulty encountered in this respect by violinists and clarinetists.

Pit ch. --^Failure to observe an accidental or to observe the key 
signature has been discussed in the two previous sections. Although these 
errors have a definite relation to pitch, they are treated separately in 

this study. Errors of pitch were defined in Chapter III as substitutions, 

additions, reversals, and indefinite notes.
Errors in pitch were registered on only one per cent of the oppoi> 

tunities for errors. The playing of the indicated pitch appeared to 
present the least difficulty of any of the four phases of performance.

In addition to the fact that the smallest per cent of errors was registered 

for the playing of pitch, there were fewer errors made in this regard than 

in any of the phases save accidentals. These observations seem to indicate 

that the problem of playing the correct pitch is relatively easy of solution 
or the performers have received more adequate instruction with regard to 
this phase of performance than with regard to the other phases. Analyses, 

given in later chapters, will deal with the acuteness of this problem at 

the various levels of performing ability and to performers on both violin 

and clarinet.
Rhythm.— Rhythm in music is inextricably tied to the bodily response 

of the listener. Thus, an error in rhythm produces an immediate reaction 
in the listener, as if his musical progress had been rudely stopped or un­
duly hastened. More than half of the errors made by the performers were 
errors in rhythm. This fact, shown in Table 12, would seem to indicate 

that, in actual music reading, a major problem appears to exxst in the
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playing of the correct rhythmic pattern. In terms of percentage of errors, 

rhythm was relatively more difficult to play than were key and pitch but 

less difficult than accidentals. The hi$i frequency and large percentage 

of errors made in playing the correct rhythm both point to the need for 
more stress in learning to play rhythm in order to sight read well.

Analysis of Errors in Accidentals

Accidentals were shown previously in this chapter to present the 

greatest difficulty of any of the four phases of performance in the sight 

reading of music. This section is concerned with the determination of the 
difficulty presented by the playing of the particular accidentals which 
were included in the sight reading test. This difficulty is again measured 
in terms of the number and percentage of errors made in playing each acci­

dental, as is shown in Table 21.

In general, the performers encountered the least difficulty in 

playing naturals, which correspond to the white notes of the piano keyboard. 
A single exception to this statement is observed with regard to B natural. 
The large percentage of error in playing B natural suggests further con­
sideration as to the level of performance or the instrument contributing 

to this difficulty and also consideration of the ways in which this note 

was used in the test exercises.

The percentage of errors made in playing the sharps and flats in­
creased directly with the order of presentation of that sharp or flat in the
key signatures. Thus, E flat, which follow B flat in the key signature,
was more difficult to play than was B flat. Large percentages of errors 

were registered in the playing of E flat, A flat, G sharp, and D sharp.
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TABLE 2 1

NUMBER AND PERCENTAGE OF ERRORS IN ACCIDENTALS 
MADE BY ALL PERFORMERS

Accidentals
Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

A Natural 100 1 1

Flat 90 18 20

B Natural 180 14 8

Flat 370 16 4

C Sharp 210 9 4
Natural 100 2 2

D Sharp 200 22 11

Natural 30 0 0

Flat 10 0 0

E Natural 170 2 1
Flat 90 15 17

F Sharp 190 3 2

Natural 140 4 3

G Sharp 140 16 11

Total 2020 122 6
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The only exception to the above statements was in the playing of D flat.
The total number of accidentals played was 2020, of which six per cent, or 
122, were incorrectly played.

The results of this analysis point to a need for additional training 

in playing those accidentals vdiich are least frequently used, but yet are 

critically important when they do occur* Since these accidentals are in­
frequently used in music, it appears that special exercises might be devised 
to speed up the learning process.

Analysis of Errors in Key

Errors in key were shown in Table 12 to rank third in difficulty of 
the four phases of performance in sight reading. An opportunity for an 
error in key is found on each note which is not marked with an accidental. 
This section is concerned with the difficulty encountered by all performers 
in playing correctly each note of the keys which were used. The number and 

percentages of errors made in playing each note of the keys is shown in 

Table 22,

The least difficulty was encountered by the performers in playing 
naturals. Slight exceptions to the above were found with regard to F 
natural and B natural. This may be attributed, in part, to an indecision in 
the mind of the performer concerning these two notes. The first flat used 
in a key signature is always B flat and the first sharp is F sharp. Thus any 

indecision concerning the key signature would likely result in indecision 
concerning these two notes. The difficulty encountered in playing flats and 
sharps seemed to increase directly with the order in which the sharps and 
flats are introduced in the key signature. There is an indication that the
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TABUS 2 2

NUMBER AND PERCENTAGE OF ERRORS IN KEY 
MADE BY ALL PERFORMERS

Notes 
of the 
Key

Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

A Natural 4270 14 0*
Flat 790 31 4

B Natural 2540 137 5

Flat 2430 47 2

C Sharp 600 87 14
Natural 4100 45 1

D Sharp 70 17 24
Natural 4720 8 0*

Flat 200 24 12

E Natural 2990 9 o*

Flat 1530 50 3
F Sharp 1210 119 10
Natural 3060 97 3

G Sharp 450 69 15
Natural 4470 16 0*

Total 33430 770 2

*Less than half of one per cent
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playing of flats constituted less of a problem than the playing of sharps. 
Further analyses will deal with this hypothesis in terms of level of per­

formance and the instrument played. All performers played 33,430 notes 

other than accidentals, making only 770 errors. These errors were two per 

cent of the total number played.
It would appear, on the basis of the results given, that attention 

might profitably be given to the problem of consciousness of whether sharps 
or flats were being used in the signature, and thus whether B natural or 

F natural was being used. The wise selection of instructional materials 

might include the use of a variety of keys, since it was indicated earlier 

that keys with a small number of sharps and flats are most commonly used in 
practice exercises.

Analysis of Errors in Pitch 
The two previous sections have discussed the difficulty experienced 

by the perfonners in accidentals and key. It has previously been pointed 

out that the playing of the correct pitch presented the least difficulty of 
any of the four phases of performance. This observation is clearly sub­
stantiated by Table 23, which shows that less than one half of one per cent 
of errors were made in any particular specific pitch error*

More than three fourths of all the errors in pitch were located din 

these three categories: substituting a note upward, substituting a note

downward, and adding a note the same as was being played. The performers ex­
hibited a tendency to substitute in equal amounts in an upward and in a 
downward direction. Thus, no significance can be attributed to the direction 
in which the substitution is made. The relatively large proportion of errors
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TABLE 23

NUMBER OF ERRORS IN PITCH 
MADE BY ALL PERFORMERS

Types
of
Pitch Errors

Number of 
Opportunities 
for Errors

Number of* 
Errors

Add Note

Same 33430 123

Up 33430 25

Down 33430 15

Substitute Note

Up 33430 164

Down 33430 133

Reversal 33430 7

Indefinite 33430 1

Total 33430 468

*Per cent of errors is less tlian half of one per cent for all types 
of Pitch Errors
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in addition might possibly be explained through a failure to grasp the 

numerical values of groups of notes.

The total number of errors of pitch was 468, based on an opportunity 
for errors of 33,430* These errors represent approximately one per cent 
of the total number of notes which were played. The sight reading ability 
of the performers did not appear to be greatly handicapped because of in­
ability to play the correct pitch. It did appear, however, that attention 

might well be called to the problem of substitution.

Analysis of Errors in Rhythm 
The phase of performance demanding most attention was shown to be 

rhythm. More than half of all errors were made in playing the rhythmic 
pattern. Thus, the playing of rhythm presents the greatest challenge both 

to the teacher and performer in eliminating errors of this type in sight 

reading. Each note and each rest, as they were played, presented an oppor­

tunity for an error in rhythm. The opportunities for errors in each cate­
gory of rhythm are shown in Table 24. This table also gives the number and 
percentage of errors of each type based on the opportunities for errors.

The subjects performed best in these categories of rhythm: omission 

of notes, addition of rests in a rhythmic group, and addition of rests be­

tween groups. The largest percentage of errors was registered with regard 

to the addition to the value of a rest. More than two-thirds of the total 
errors were registered in adding to and subtracting from the value of a note* 
Adding to value refers to playing a note for too long a period of time, while

subtraction from value indicates that the note was not played long enough* 
Rests were omitted relatively more often than were notes. There is a possi-
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TABLE 2 4

NUMBER AND PERCENTAGE OF ERRORS IN RHYTHM 
MADE M ALL PERFORMERS

Types of 
Rhythm
Errors ,

Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

Omit:

Note 354S0 94 0*
Rest 3620 75 2

Add Rest:
In Group 25110 6 0*

Between Groups 25110 26 o*

Between Measures 8320 53 1

Add to Value:
Of Note 35450 440 1
Of Rest 3620 94 3

Subtract From Value:

Of Note 35450 656 2

Of Rest 3620 50 1

Total 39070 1494 4

*Less than half of one per cent
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bility that rests are more difficult to execute than are notes. It might 
also be true that music teachers had placed more emphasis on the playing 
of notes than on rests. Rests were mainly added between measures rather 

than in the rhythmic group or between rhythmic groups. This might indicate 

the presence of faulty reading habits with regard to progress from measure 

to measure. The measure bar in music does not indicate a pause in the 
music but is used for convenience in grouping the notes according to rhythmic 
stresses. There were 1494 errors in rhythm, which represented four per 

cent of the total number of opportunities for errors in rhythm.

Summary

The performers made the largest percentage of errors in playing acci­
dentals; however, since only a small number were played, the frequency of 
errors in accidentals was the lowest of any of the four phases of performance. 
It appeared probable that lack of experience with accidentals was a contri­

buting factor in the large percentage of errors in that phase. Since acci­

dentals are infrequently met in music which is commonly played, specially 

prepared instructional materials might profitably be devised to deal with 
this problem. Errors in key, totaling more than one-fourth of all errors, 
were more numerous than for any phase save rhythm. In terms of the oppor­
tunities for errors, the playing of the notes of the key seemed to be 

relatively easier to play than accidentals or rhythm, but more difficult to 

play than the correct pitch. The large number of errors made in key suggest 
the need for careful attention by both teacher and student to this phase of 
performance. In terms of opportunity, errors in pitch were registered on 
only one per cent of the opportunities for errors. Thus, the playing of the
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indicated pitch appeared to present the least relative difficulty of any of 

the four phases of performance. It could be that the problem of playing the 

correct pitch is comparatively easy of solution or that the performers had 
received more adequate instruction with regard to this phase of performance 
than with regard to the other phases. More than half of the errors made by 
the performers were errors in rhythm. In terms of percentage of errors, 

rhythm was relatively more difficult to play than were key and pitch but less 

difficult than accidentals. The high frequency and the large percentage of 

errors made in playing the correct rhythm both point to the need for more 
stress in learning to play rhythm in order to sight read well.

In the playing of accidentals, little difficulty was found in playing 
naturals, save for the one note B natural. With regard to the playing of 

other accidentals, there seemed to be a direct relationship between difficulty 

and the order of presentation of the sharps or flats in the key signature.

The results seemed to point to the need for additional training in playing 
those accidentals which might not be met in the music which the students 
would most commonly play.

The difficulties found in playing the notes of the key showed a close 

parallel to those found in playing accidentals. Thus, naturals were easiest 

to play, save for F natural and B natural, and the difficulty encountered in 
playing sharps or flats seemed to increase directly with the order of presenta­
tion of the sharps or flats in the key signature. The playing of sharps 
appeared to present slightly more difficulty than the playing of flats. Again, 
as in accidentals, there seemed to be a need for additional instruction on 

those keys not commonly played by the performers, and for instructional
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materials which make use of a wider variety of keys.

The performers of this study appeared to be relatively most proficient 

in the playing of pitch. Errors in this phase of performance were low in 

frequency and small in percentage values. Substitutions, made equally in 
an upward or a downward direction, accounted for the majority of errors in 
pitch. Inability to play the correct pitch did not seem to greatly handicap 

the sight-reading ability of these performers.

In the playing of rhythm, more than two-thirds of all errors were 

registered in adding to and subtracting from the length of time which a 

note was held. Although a much smaller number of rests were played than 
notes, the former appeared more difficult to play than did the latter. This 
was particularly evident in the large percentage of errors made in holding 

a rest too long. It seems probable that teachers should give more emphasis 

to rests than has been done in the past. An indication was found of faulty 

reading habits in the percentage of errors made in placing a rest before the 
measure bar*
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CHAPTER V

ANALYSIS OF ERRORS AT FOUR IEVEL3 OF PERFORMING
ABILITY

The discussion of Chapter IV was concerned with the difficulty ex­

perienced by all subjects in playing accidentals, key, pitch, and rhythm, 

and the specific errors which were made in the playing of each of these 

four phases of performance. It seemed appropriate to also consider the 

errors in terms of the level of performing ability of the subjects0
Accordingly, this chapter presents the data concerning the perfor­

mance of the subjects at each of the four levels of performing ability, 
as defined in Chapter III* Comparison is first made of the relative 

difficulty attributable to each of the four phases at each of the four 

levels. This comparison gives an indication of the phases which demand 

greater attention to remedial instruction at each level. It also provides 
information concerning the amount of progress which should be expected 
from level to level in each of the phases. Further analysis is made of 
the specific errors made in each phase of performance at each of the levels. 

This analysis should aid in selecting the exact points of emphasis which 

must be stressed in order to reduce the number of errors made in sight 
reading music.

Four Phases of Performance 
The selection of subjects, as described in Chapter III, made pro­

vision for the inclusion of performers at four levels of playing ability, 

ranging from level A to level D. Level A was defined as that ability which 

would be expected of pupils after one or two years of training and experience.

87
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Level D was the ability expected of those subjects whose training and ex­
perience covered more than six years. Some professional musicians were 
included in the group at level D.

Analysis of errors in level A.— Table 25 presents a picture of the 

percentages of errors registered by the subjects at each level in playing 

accidentals, key, pitch, and rhythm. The values given in this table indicate 
that the performers of level A had acquired more proficiency in playing 
pitch and key than in playing accidentals and rhythm. The range of percent­

ages, from three to twenty-one, is the greatest of any of the four levels.

The greatest relative difficulty, as shown by the largest percentage of 

errors, twenty-one per cent, was registered in accidentals. This may, in 

part, be explained through the fact that few accidentals are included in 
elementary music, and thus the members of this level had limited experience 
in this phase of performance.

Previous discussions of Chapter III have indicated that many more 

opportunities for errors in rhythm were included in the sight-reading test 

than for accidentals. This was true for all levels of performance. There­
fore, taking into account the small number of accidentals which were played, 
the most pressing problem for level A appeared to be rhythm, on which nine 
per cent of errors were made on the relatively large number of opportunities 

for errors. A later section of this chapter will discuss the specific 

errors contributing to the frequency of errors in rhythm.
Much emphasis has often been placed, in teaching, on the playing of 

the correct pitch. It appears noteworthy that the students of this level 
had little difficulty with this problem. The ability to play the correct

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



89

TABLE 25

PERCENTAGE OF ERRORS IN ACCIDENTALS, KEY, 
PITCH, AND RHYTHM MADE BY SUBJECTS 

AT EACH OF FOUR LEVELS OF 
PERFORMANCE

Types
of
Errors

Level
TotalA B C D

Accidentals 21 5 2 2 6

Key 5 3 2 1 2

Pitch 3 2 1 1 1

Rhythm 9 4 4 2 4

Total 17 9 6 3 7
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pitch and the notes of the key appears to develop earlier than the ability 

to play accidentals and rhythm*
Analysis of Errors in Level B«— -The subjects of level B have approxi­

mately two years more of training and experience than do those of level A*
The results shown in Table 25 indicate that very rapid progress was made 
from level A to level B in regard to the playing of accidentals and rhythm*
In spite of this progress, these performers show greater proficiency in 

pitch and key than in accidentals and rhythm. The range of percentages of 
errors, two to five, is small in comparison with that of level A; however, 
the rank of the four phases in difficulty is the same for both levels*
Although accidentals are still the most difficult to play, they are not as 
greatly so as they were in the previous level. With the exception of acci­

dentals, of which only a few were played, the greatest difficulty was again 

found in rhythm. As in level A, not only did rhythm present the most 
difficulty, but pitch presented the least difficulty*

Analysis of Errors in Level C.—  Level C was defined as that level which 
would be expected of performers with five or six years of training. The 

picture given in Table 25 seems to indicate a substantial growth in ability 

in each phase save rhythm, with the most pronounced progress being made in 

accidentals. These performers, making only one per cent of errors, appeared 
to be most proficient in playing the correct pitch. The range of percentages, 
one to four, is approximately the same in extent as for level B. Rhythm, in 
which four per cent of errors was registered, was relatively the most diffi­
cult of the four phases. Even at this level, the number of accidentals 

played in a given composition would not be great; hence most of the opportunity
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for improvement in sight reading is to be found in the realms of rhythm and 
key. It is noteworthy that in this level accidentals are not the most 
difficult of the four phases, and that they have reached the lowest percentage 
of errors which they are to reach.

Analysis of Errors in Level D.— It would be expected that the subjects 
of level D would make a smaller per cent of errors than would the other 
three levels if the music had been the same for each level. However, in 
this test, the music became progressively more difficult as the level in­
creased. Thus, the performance of the subjects of level D, as given in 
Table 25, is remarkable, both in terras of the difficulty of the music played 
and the small percentages of errors which were registered. The range of 
percentages of errors, one to two, is smaller than for any of the other three 
levels. Accidentals, while not numerous even for this level, were relatively 
as difficult for these subjects as was rhythm. The other two phases were 
relatively easier to play. Previous analyses have shown that the total 
rhythm errors were greater than all other errors combined for the other three 
phases. Thus, even at the professional level, it appears that most attention 
should be given to instruction in rhythm in order to improve the ability to 
sight regd music. Even at this level, it might be true that not enough ex­
perience would normally be gained in playing accidentals, and thus special 
exercises might be devised to help solve this problem.

Analysis of Errors in Accidentals 
In the construction of the sight reading test, a limited number of 

accidentals were included, even for the performers of level A. These acci­
dentals were selected with regard to their fitness in the keys being played.
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Thus, as shown in Table 26, only nine different accidentals were used, with 
a total of 320 being played by all the performers of this level* It should 
be noted that only a few naturals occurred as accidentals. This may be 
accounted for by the fact that the performers of level A played principally 
in the key of C (no sharps or flats), and thus naturals would be in the key 
and would not then appear as accidentals, A more accurate comparison of 
the performances of the four levels could have been made had the subjects 
of each level played the same accidentals. The discussions of Chapter III 
explained the use of various key signtatures throughout the sight-reading 
test, and thus showed the necessity for a variation in the accidentals to be 
used* More accurate comparisons would also have been pos sible if a much 
greater number of accidentals had been played; however, the construction of 
this particular test did not allow this to be done.

The performers of level A had considerable difficulty in playing the 
vast majority of the accidentals, registering twenty-one per cent of errors 
on the total number played, C natural, with zero per cent of errors, and 
F sharp, with seven per cent of errors, were most accurately played* Sub­
jects of level A experienced considerable difficulty with all other acci­
dentals played, registering their worst performance in playing E flat, on 
which they made fifty-five per cent of errors.

The acuteness of the problem of playing accidentals, as shown for
level A, leads to consideration of the specific errors made by the performers
of higher levels. It has already been shown that this problem becomes
relatively less acute as the level rises.

The previous discussion indicated that perfomers with one and two
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TABLE 26

NUMBER AND PERCENTAGE OF ERRORS IN ACCIDENTALS 
MADE BY SUBJECTS OF LEVEL A

Accidentals
Number of 
Opportunities 
for Errors

Number of
Errors

Per Cent 
of Error.

A Flat 30 9 30

B Natural 20 3 15
Flat 50 11 22

C Sharp 30 6 20
Natural 40 0 0

D Sharp 70 20 29

E Flat 20 11 55

F Sharp 30 2 7

G Sharp 30 5 17

TOTAL 320 67 21
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years training had difficulty, in general, in playing all accidentals.
This discussion concerns the performance of the subjects of level B, as 
given in Table 27. They played more different accidentals and a greater 
total of accidentals than did the previous group; however, they made a 
much smaller percentage of errors in playing them, registering only five 
per cent of errors in playing 480 accidentals*

F natural, although played only ten times, was incorrectly played 
three times. Eighteen per cent of errors was recorded in the playing of 
A flat. B natural was missed eight per cent of the times it was played.
It appears noteworthy that B natural and F natural were more difficult to 
play than were many of the sharps or flats. No explanation of this fact can 
be ascertained from the present data; however, consideration will be given 
later to the effect of the instrument played on the errors made on these 
two notes. There appeared the likelihood that sharps caused less diffi­
culty to the group than did flats. The best performance was shown in 
playing C sharp and D flat, which are the same note, written in two 
different ways. With the exception of the above mentioned notes, level B 
experienced only a moderate amount of difficulty in playing accidentals.

The picture of difficulty in playing accidentals, as shown in 
Table 28, for level C, differs from that shown for the two previous 
groups. While those groups showed a tendency to make errors on most of 
the accidentals played, this group made errors on only four out of the 
twelve different accidentals which were played. The most difficult acci­
dentals to play were B natural and G sharp. Only two other accidentals 
were missed, these being C sharp and E natural. A possible explanation for
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TABLE 27

NUMBER AND PERCENTAGE OF ERRORS IN  ACCIDENTALS
MADE BY SUBJECTS OF LEVEL B

Accidentals
Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

A Flat 50 9 18

B Natural 60 5 8

Flat 90 4 4

C Sharp 20 0 0

Natural 40 1 3

D Sharp 70 2 3
Flat 10 0 0

E Flat 30 1 3

F Sharp 70 1 1
Natural 10 3 30

G Sharp 30 1 3

Total 480 27 5
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TABLE 28

NUMBER AND PERCENTAGE OF ERRORS I N  ACCIDENTALS
MADE BY SUBJECTS OF LEVEL C

Accidentals
Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

A Natural 50 0 0
Flat 10 0 0

B Natural 50 4 8

Flat 100 0 0

C Sharp 70 2 3
Natural 10 0 0

D Sharp 30 0 0

E Natural 70 1 1

Flat 10 0 0

F Sharp 60 0 0
Natural 50 0 0

G Sharp 50 5 10

Total 560 12 2
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the errors on B natural may be found by a later comparison of the errors 

made by the violinists and clarinetists. The performers of level C regis­

tered only two per cent of errors on the total number played. This seems 

to indicate that as training reaches level C the difficulty in playing 

accidentals becomes rather small.
Table 29 shows that the performers of level D, like the previous group, 

played twelve different accidentals. They made two per cent of errors 

based on the total number played. In general, these subjects seemed very 

proficient in playing accidentals. No errors were made in playing three 
accidentals; D sharp, D natural, and F sharp, B natural, which was 
relatively difficult for each of the other three groups, presented only 
moderate difficulty to these performers. The largest percentages of errors 
were made in playing C natural, E flat, and G sharp. It might be noted that 

G sharp presented considerable difficulty to performers at all levels.

The small number of opportunities for errors in playing accidentals 
makes it extremely difficult to reach conclusions concerning each individual 
accidental. As stated previously, an increase in the number of accidentals 
included in the study would have been desirable, but was not practical. It 

has been shown previously that the frequency of errors in accidentals is 

low in comparison with the errors in the other three phases.

Analysis of Errors in Key
It was shown in Chapter III that elementary music used keys with 

either no sharps or flats in the key signature or a small number of them. 
Therefore, the subjects of level A played mainly in the key of C (no sharps
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TABLE 2 9

NUMBER AND PERCENTAGE OF ERRORS IN  ACCIDENTALS
MADE BY SUBJECTS OF LEVEL D

Accidentals
Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

A Natural 50 1 2

B Natural 50 2 4
Flat 130 1 1

C Sharp 90 1 1

Natural 10 1 10

D Sharp 30 0 0
Natural 30 0 0

E Natural 100 1 1

Flat 30 3 10

F Sharp 30 0 0
Natural 80 1 1

G Sharp 30 5 17

Total 660 16 2
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or flats), or used one flat or one or two sharps in the key signature. The 
tabulation of errors shown in Table 30 bears out the lack of experience of 

the members of this group in playing in keys other than C, since F sharp,

C sharp, and B flat were the most difficult notes to play. Little diffi­
culty was encountered by these performers in playing naturals, save for 

B natural and F natural* The present data offer no explanation for this 
fact; however, later chapters will deal with this problem as it may be re­

lated to the instrument played*

The subjects of level A played 4790 notes of the key and played in­

correctly five per cent, or 250, of them. There seems to be a likelihood 
that had more flats and sharps been used in the key signatures, a larger 
per cent of errors would have been made in key.

The previous discussion indicated that the use of sharps and flats 

in the signature presented a major problem to performers of limited training* 

This is again borne out by the data shown in Table 31* Although registering 

only three per cent of errors on the total number of notes of the key which 
were played, the subj ects of level B found much more difficulty in playing 
sharps and flats than in playing naturals* These subjects, as did those 
at level A, found difficulty in playing F natural and B natural. Explana­

tion for this fact will be sought in later chapters. Although playing only 

a few G sharps, they erred on seventy per cent of them. There is a slight 

indication that sharps are more difficult to play correctly than flats. 
Consideration will be given to this problem with regard to the errors made

by violinists and clarinetists. Although the overall performance of the 
group was excellent, it appears evident that this group would find much
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TABLE 3 0

NUMBER AND PERCENTAGE OF ERRORS IN  KEY
MADE BY SUBJECTS OF LEVEL A

Notes 
of the 
Key

Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

A Natural 710 0 0

B Natural 450 50 11
Flat 70 13 19

C Sharp 70 43 61

Natural 610 17 3

D Natural 880 0 0

E Natural 730 5 1

F Sharp 170 78 46

Natural 400 38 10

G Natural 700 6 1

Total 4790 250 5
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TABLE 3 1

NUMBER AND PERCENTAGE OF ERRORS IN  KET
MADE BY SUBJECTS OF LEVEL B

Notes 
of the
Key

Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

A Natural 940 5 1

B Natural 540 28 5
Flat 100 18 18

C Sharp 160 38 23

Natural 890 24 3

D Natural 1070 3 0*

E Natural 770 0 0

F Sharp 300 11 4
Natural 510 54 11

G Sharp 40 28 70
Natural 920 9 1

Total 6240 218 3

*Less than half of one per cent
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difficulty in playing in those keys having a large number of flats or sharps*

the presence of sharps and flats in the key signature was shown to 
cause considerable difficulty to the two previous groups. The percentages 
of errors shown in Table 32 show that naturals are again less difficult to 
play than are sharps or flats. The order of presentation of the sharp or 

flat in any given signature seemed to have a direct relationship to the 

difficulty of playing that sharp or flat. In other words, the fourth sharp 

which is added in the signature, D sharp, is more difficult to play than 
is F sharp, which is always the first sharp to be placed in the signature.
As was reported for the previous group, there is an indication that sharps 
are more difficult to play than are flats. This group, unlike the two pre­

vious groups, did not greatly err on F natural, although they did find 

difficulty in playing B natural. An explanation for the errors made in 

playing B natural will be sought in the comparisons to be made later be­
tween the errors of the violinists and clarinetists. The performers of 
level C made only two per cent of errors on the 9,980 notes which were 
played.

Playing in the correct key was shown to be difficult to previous 

groups when sharps and flats were used. The values shown in Table 33 seem 

to indicate that the performers of level D find most difficulty in playing 
those sharps or flats which are least commonly used. The poorest performance 
was on D sharp and D flat, which, in this study, represent the sharps and 
flats least commonly used. This group appears to find more difficulty in 

playing sharps than in playing flats. There is a possibility that an ex­

planation for this fact may be found in the past experience of the performers;
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TABLE 32

NUMBER AND PERCENTAGE OF ERRORS IN  KEY
MADE BY SUBJECTS OF LEVEL C

Notes
of the 
Key

Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

A Natural 1200 5 0*
Flat 190 19 10

B Natural 600 o4 9
Flat 1050 13 1

C Sharp 90 1 1
JL

Natural 1330 3 0*

D Natural 1480 4 o«

E Natural 660 3 Q#

Flat 670 38 6

F Sharp 190 14 7

Natural 1110 5 0*

G Sharp 40 15 38

Natural 1370 0 0

Total 9980 174 . 2

*Less than half of one per cent
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TABLE 33

NUMBER AND PERCENTAGE OF ERRORS IN  KEY
MADE BY SUBJECTS OF LEVEL D

Notes 
of the
Key

Number of 
Opportunities 
for Errors

Number of
Errors

Per Cent 
of Errors

A Natural 1420 4 0*
Flat 600 12 2

B Natural 950 5 1

Flat 1210 3 o#

C Sharp 280 5 2
Natural 1270 1 0*

D Sharp 70 17 24

Natural 1290 1 o*

Flat 200 24 12

E Natural 830 1 0*

Flat 860 12 1

F Shall) 550 16 3
Natural 1040 0 0

G Sharp 370 26 7
Natural 1480 1 0*

Total 12420 128 1

*Less than half of one per cent
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however, this problem will be considered later in the analyses of the per­

formances of the violinists and clarinetists.
The foregoing statements point to the fact that all groups have 

difficulty in playing those keys with which they are not familiar. Had 
the test been constructed using all keys at each level, the results might 

have indicated this more clearly. There is need for more training in key 

at all levels, since the music most commonly played may not provide for 
certain critical uses.

Analysis of Errors in Pitch
The playing of pitch has consistently been the least difficult of 

the four phases. A picture of the performance of the members of level A 

is shown in Table 34. This group registered only 149 errors in pitch, which 

represented three per cent of the total pitches played. More than two-thirds 

of these errors were in substitution of notes. Notes were substituted up­
ward as often as downward. The next most frequent type of error was addition 
of a note like the one being played. The above errors might well be caused 
by faulty reading of either the spatial relation of the notes or the 

numerical grouping of the notes. Less than one half of one per cent was 

registered in any of the remaining types of pitch errors. Even at level A, 
the playing of pitch does not appear to present a grave problem to the per­
formers.

Playing of pitch was shown, in the preceding section, to present 
little difficulty to the subjects of level A. The data, given in Table 35, 

indicate the same conclusion concerning the subjects of level B. They 

registered less than one half of one per cent on any specific error, save

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1 0 6

TABLE 3 4

NUMBER AND PERCENTAGE OF ERRORS IN  P IT C H
MADE BY SUBJECTS OF LEVEL A

Types
of
Pitch Errors

Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

Add Note
Same 5110 29 1
Up 5110 11 0*
Down 5110 3 O'*

Substitute Note

Up 5110 51 1

Down 5110 52 1

Reversal 5110 2 o*

Indefinite 5110 1 0*

Total 5110 149 3

*Less than half of one per cent
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TABLE 35

NUMBER AND PERCENTAGE OF ERRORS IN  P ITC H
MADE BY SUBJECTS OF LEV EL B

Types
of
Pitch Errors

Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

Add Note

Same 6720 36 1
Up 6720 5 0*
Down 6720 5 0*

Substitute Note

Up 6720 32 0*

Down 6720 23 o*

Reversal 6720 0 0

Indefinite 6720 0 0

Total 6720 101 2

#Less than half of one per cent
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in the addition of a note like the one being played. Substitutions were 

made upward slightly more than downward. No errors were made in reversals 

or indefinite. The small number of errors in pitch seem to indicate that 
this problem is minor by the time a student has reached level B. The 
specific types of errors causing most trouble in pitch were the same for 
levels A and B.

This section discusses the specific errors made in pitch by the 

subjects of level C* A picture of the distribution of the errors in pitch 

for this level is shown in Table 36. The performers made less than one 
half of one per cent of errors on any one category of pitch errors and 
made only one per cent based on total errors. They substituted equally in 
an upward or downward direction. Additions were noticeably made on the same 
note rather than upward or downward. It would appear that at this level of 

performance, the problem of playing the correct pitch is minor.

Previous discussions have emphasized the lack of difficulty en­
countered by the performers in playing pitch. The values given in Table 37, 
for performers of level D, clearly substantiate this conclusion. Even the 
total number of errors made by all the subjects of level D was less than 

one per cent of the total number of opportunities. Similarly, the per­

centages of errors of each specific type were less than one half of one 

per cent. The greatest frequency of errors was found in substitution of 

a note upward. This frequency was much greater than for substitution down­
ward. Performers of level D, like those of other levels, added mainly the 

same notes as were being played. Had this study included problem readers, 

there is a possibility that the errors in pitch might have shown much more
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TABLE 36

NUMBER AND PERCENTAGE OF ERRORS IN  P IT C H
MADE ffif SUBJECTS OF LEVEL C

Types
of
Pitch Errors

Number of 
Opportunities
for Errors

Number of * 
Errors

Add Note
Same 10540 40
Up 10540 2
Down 10540 1

Substitute Note

Up 10540 39

Down 10540 40

Reversal 10540 1

Indefinite 10540 0

Total 10540 123

*Per cent of errors is less than half of one per cent for all types 
of pitch errors
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TABLE 37

NUMBER AND PERCENTAGE OF ERRORS IN  P IT C H
MADE BY SUBJECTS OF LEVEL D

Types
of
Errors

Number of 
Opportunities 
for Errors

Number of * 
Errors

Add Note

Same 13080 18

Up 13080 7
Down 13080 6

Substitute Note
Up 13080 42

Down 13080 18

Reversal 13080 4

Indefinite 13080 0

Total 13080 95

*Per cent of errors is less than half of one per cent for all types 
of pitch errors
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variation than was shown by the subjects used in this study.

Analysis of Errors in Rhythm

The discussions of the previous chapter indicated the high frequency 

of errors in rhythm. The number of errors in rhythm made by the subjects at

level A, as shown in Table 38, is greater than the errors of all the three

other types made by these subjects, as shown in preceding tables. In the 
playing of rhythm, which is the major source of difficulty to the performers 
of level A, the instrumentalists made fewer errors through adding rests than 

in any of the other categories of rhythm# They were also proficient with

regard to omitting notes, but experienced difficulty in executing rests* An

explanation for this might be found in lack of experience with rests or in
the failure of the teachers to emphasize rests as much as notes.

These performers tended to shorten the duration of notes rather than
to hold them too long. This may, in part, be due to the large time value of

the notes which they played. Over three-fourths of all errors in rhythm 

were made in playing a note for either too great or too small a period of 

time. At this stage of development of the performers, much progress could 
be made by emphasizing training in this regard. These subjects show a tendency 
to pause at the measure bar rather than to add rests during other parts of 

the measure. This fact should determine an additional point of stress in 

teaching*

The result of the tabulation of the errors in rhythm made by the 
subjects of level B is given in Table 39, This table shows a total number 

of errors of 304, which is greater than all the other errors made by subjects
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TABLE 33

NUMBER AND ISF.CENTAOE OF ERRORS I N  RHYTHM
MADE BY SUBJECTS OF LEVEL A

Types of
Rhythm
Errors

Number of
Opportunity s 
for Errors

Number of 
Errors

Per Cent 
of Errors

Omit:

Note 5110 26 1

Rest 380 27 7

Add Rest:

In Group 4670 2 0*
Between Groups 4670 7 0*

Between Measures 2080 15 1

Add to Value:

Of Note 5110 113 2

Of Rest 380 7 2

Subtract From Value:
Of Note 5110 277 5

Of Rest 380 15 4

Total 5490 489 9

^Less than half of one per cent
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TABLE 39

NUMBER AND PERCENTAGE OF ERRORS IN  RfffTHM
MADE BT SUBJECTS OF LEVEL B

Types of
Rhythm
Errors

Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

Omit :
Note 6720 21 0*

Rest 570 8 1

Add Rest:
In Group 5750 0 0
Between Groups 5750 3 o*
Between Measures 2080 10 0*

Add to Value:
Of Note 6720 117 2
Of Rest 570 23 4

Subtract From Value;
Of Note 6720 107 2
Of Rest 570 15 3

Total 7290 304 4

*Less than half of one per cent
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of level B« This number also represents four per cent of the total oppor­
tunity for error. In terms of this percentage of errors, the performers 
of this level showed marked progress over those of level A. As in level A, 
the subjects of level B made a major portion of their errors in adding to 
and subtracting from the length of time which notes were played. Again, 
at this level, this problem might well merit attention from teachers of 
music. The performers of this level also appeared more likely to omit 
rests than notes and tended to add rests mainly at the measure bar. The 
percentage of errors was largest in adding to and subtracting from the value
of rests. If more rests had been included in the test, the number of errors
of these two types might have been much greater.

Errors in rhythm have been shown to be of high frequency in the two 
preceding levels. Similarly, the results indicated in Table 40 show that 
the total number of errors made by level C was 477® This is greater than 
the errors previously shown for this level in the other three phases of pei>*
forraance. The percent of errors, four per cent, is the same as was given for
level B. The percentages for each of the types of rhythm errors range from 
zero to two per cent. More than two thirds of all errors consisted in addition 
to and subtraction from the value of notes. This agrees with the results 
shown in the two preceding tables for levels A and B, Again, this appears 
to present a fruitful field for remedial work and study. The subjects of 
level C, like those of levels A and B, seemed more likely to omit rests than 
notes and more likely to add rests between measures than during the remainder 
of the measure. The subjects of this level were more likely to add to the 
value of a rest but subtract from the value of a note.
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TABLE 4 0

NUMBER AND PERCENTAGE OF ERRCRS IN  RHYTHM
MADE BY SUBJECTS OF LEVEL C

Types of
Rhythm
Errors

Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

Omit:
Note 10540 36 0*
Rest 1810 33 2

Add Rest:
In Group 8210 2 0*
Between Groups 8210 12 0*
Between Measures 2080 22 1

Add to Value:
Of Note 10540 127 1
Of Rest 1810 29 2

Subtract From Value:
Of Note 10540 200 2
Of Rest 1810 16 1

Total 12350 477 4

■̂ Less than half of one per cent
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Although the performance of the subjects of level D in rhythm, as 
indicated in Table 41, shows marked progress over the other three levels, 
the number of errors made in rhythm is still large in terms of the errors 
made in the other three phases. More than two-thirds of all the errors were 
in adding to and subtracting from the length of time which a note was played. 
This agrees with previous findings for the other three levels. Thus, it 
may be concluded that this problem is worthy of attention at all levels.
This group, like the two preceding levels, showed a greater tendency to add 
to the time allotted to a rest rather than to subtract from the time. They 
also tended to add rests between measures rather than in rhythmic groups or 
between groups. Like the performers of the other three levels, they tended 
to omit rests more than notes. The largest percentage of errors was in 
holding a rest for too great a period of time.

Summary
The performers at each of the four levels of performing ability 

appeared to find approximately the same relative difficulty in each of the 
four phases of performance. These subjects registered most difficulty in 
playing accidentals and rhythm, and least difficulty in pitch and key. The 
percentages of errors decreased as the level rose from A to D, even though 
the difficulty of the exercises increased. The most rapid decrease in per­
centages was shown from level A to level B. In level A the range of per­
centages of errors was from three, in pitch, to twenty-one, in accidentals.
In contrast to level A, the range of percentages for level B was from one to 
two per cent.
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TABLE 4 1

NUMBER AND PERCENTAGE OF ERRORS I N  RHYTHM
MADE BY SUBJECTS OF LEVEL D

Types of
Rhythm
Errors

Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

Omit:
Note 13080 11 0*
Rest 860 7 1

Add Rest:
In Group 6480 2 q*
Between Groups 6480 4 0*
Between Measures 2080 6 0*

Add to Value:
Of Note 13080 83 1
Of Rest 860 35 4

Subtract From Value:
Of Note 13080 72 1
Of Rest 860 4 o*

Total 13940 224 2

*Less than half of one per cent
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Accidentals.— In the playing of accidentals, the performers of level 
A experienced considerable difficulty with each accidental which they en­
countered. Much progress was noted from level A to level B in the playing 
of accidentals, with an indication that sharps, as accidentals, were less 
difficult for the members of level B to play than were flats. Performers of 
level C erred on only four out of the twelve accidentals played, and were 
generally proficient in playing all naturals. The members of level B made 
one error or none at all on all save three of the accidentals which they played. 
There did not appear to be any definite pattern of errors made by performers 
of this level. There is no definite indication that the incidence of errors, 
at all levels, can be attributed to the playing of one or more particular 
accidentals.

Key.— The performers at each of the four levels of performing ability 
appeared to have the same relative difficulties in key. In general, they were 
most proficient in playing naturals, and seemed to find that the difficulty 
of playing sharps and flats increased directly with the order in which that 
sharp appeared to find most difficulty with those sharps and flats that are 
least commonly used. Some indication was found that the playing of keys 
containing sharps might present more difficulty than the playing of those con­
taining flats.

Pitch.— The percentages of errors in pitch were small at each of the 
four levels of playing ability. Even in level A, one per cent or less of 
errors was registered on any particular category of pitch errors. In level 
B, all percentages were less than one per cent in all areas save one, and 
that was only one per cent. In the remaining two levels, all percentages of
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errors were less than half of one per cent in all areas of pitch. The 
errors in pitch which were most commonly made by subjects of all four levels 
were: substitutions, both upward and downward; and adding a note like the
one being played. Although the number of errors was relatively small at 
each of the four levels, it appeared that the performers experienced like 
difficulties in pitch at each of the levels*

Rhythm*— -Rhythm errors were highest in frequency of any of the four 
phases of performance at each of the four levels. The majority of these 
errors, in each case consisted of subtracting from and adding to the time 
allotted to the playing of a note. It seems noteworthy that the members of

each level appeared to find proportionately the same difficulty with regard

to the various areas of rhythm. For example, larger percentages of errors

were made, generally, on rests than on notes* Also, when rests were added, 
they were added mainly between measures rather than in the group or between 
groups. Further, performers of each level made larger percentages of errors 
in omission of rests than in omission of notes. There also appeared to be 
a tendency to add to the value of rests and a tendency to subtract from the 
value of a note.
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CHAPTER V I

ANAIZSIS OF ERRORS BY VIOLINISTS AND CLARINETISTS 
Certain instruments are probably more difficult to play than are 

others* This fact may directly influence the difficulty that performers 
find in the sight reading of music on the various instruments. For this 
reason, an equal number of performers on two different instruments, the 
violin and the clarinet, were used in this study. Analysis in this chapter 
is reported on the performances of these two groups of instrumentalists in 
an effort to determine those difficulties in sight reading of music which 
may be peculiar to performers on each particular instrument.

Analysis of Errors in Four Phases of Performance 
This section is concerned with the relationship between the errors 

made by the violinists and clarinetists in the four phases of performance.
The data of Table 42 shows the percentages of errors made by these perfor­
mers in accidentals, key, pitch, and rhythm. This picture shows that the 
difficulty of each of the phases is approximately the same for both groups 
of instrumentalists, and that the percentage of total errors is approximately 
equal for both groups. Under the conditions of this study, the instrument 
which is played (violin or clarinet) appears to be unrelated to the frequency 
of errors in the sight reading of music. The question whether the pattern 
of errors is similar or different for the violinists and clarinetists will
be examined further in relation to each of the four phases of performance.

Analysis of Errors in Accidentals 
Previous analysis of the data revealed that the violinists and

120
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TABLE 42

PERCENTAGE OF ERRORS IN ACCIDENTALS, KEY 
PITCH, AND RHYTHM MADE BY VIOLINISTS 

AND CLARINETISTS

Types
of
Errors

Violinists Clarinetists

Accidentals 7 5

Key 2 2

Pitch 1 1

Rhythm 4 3

Total 8 7
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clarinetists had approximately equal difficulty in playing accidentals.
The data in Table 43 presents a comparison of the performance of these in­
strumentalists in playing each particular accidental. In this table, the 

percentages of errors made by the violinists and clarinetists in playing the 

various accidentals are very similar. This statement is borne out vividly 

by listing those accidentals which both groups played most proficiently.
These were: A natural, C natural, D natural, D flat, and E natural. There
is also definite agreement in the four accidentals which were most often 
incorrectly played by both groups. These were: A flat, E flat, D sharp, 

and G sharp. It should be noted that naturals, in general, presented little 

difficulty to either group, and that the largest percentages of errors were 

made on those sharps and flats which are least commonly used, with the single 
exception of D flat. Thus, little difference was noted in the difficulty en­
countered by the violinists and clarinetists in playing specific accidentals© 
The pattern of distribution of errors made in accidentals by both groups of 

performers seemed to be approximately the same.

Analysis of Errors in Key 
Table 44 presents the errors in key made by the violinists and clari­

netists. The data of this table reveal that both groups of performers made 
two per cent of the possible errors in key. A study of the errors made on 

individual notes of the keys reveals a similarity in pattern of errors by 

players on the two instruments. Performers on both instruments were most 
proficient in playing the following notes: A natural, D natural, E natural, 
and G natural. Further, both groups were least proficient playing D sharp,
C sharp, D flat, and G sharp. Again, it appears that both groups have most

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1 2 3

TABLE 4 3

NUMBER A M ) PERCENTAGE OF ERRORS IN  ACCIDENTALS
MADE BY V IO L IN IS T S  AND C LA R IN E T IS TS

Accidentals
Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent o: 
Errors by 
Clarinetist

A Natural 50 2 0
Flat 45 22 18

B Natural 90 11 4
Flat 185 5 4

C Sharp 105 5 4
Natural 50 2 2

D Sharp 100 10 12
Natural 15 0 0

H a t 5 0 0

E Natural 85 2 0

Flat 45 16 18

F Sharp 95 3 0
Natural 70 3 3

G Sharp 70 10 13

Total 1010 7 5
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NUMBER AND PERCENTAGE OF ERRORS IN K M  
MADE BI VIOLINISTS AND CLARINETISTS

Notes 
of the 
Key

Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetist

A Natural 2135 0* o#
Flat 395 2 6

B Natural 1270 5 6
Flat 1215 2 2

C Sharp 300 15 14
Natural 2050 2 0

D Sharp 35 29 20

Natural 2360 Q* 0

Flat 100 12 12

E Natural 1495 1 0
Flat 765 1 6

F Sharp 605 8 12

Natural 1530 6 o*

G Sharp 225 10 20
Natural 2235 1 0*

Total 16715 2 2

•̂ Less than half of one per cent
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difficulty in playing those sharps and flats which are least commonly used; 
that is, appear only in key signatures having a large number of sharps or 
flats. As in the playing of accidentals, there seems to be close agreement 

in the distribution of errors in key made by violinists and clarinetists.

Only slight variations were noted in errors in key which might be attributed 

to the problem of manipulation of the instrument.

Analysis of Errors in Pitch 
Maintenance of correct pitch proved the least difficult phase of 

performance for both violinists and clarinetists. The number of errors made 

in pitch as shown in Table 45 was on per cent of the possible pitch errors, 

for both groups of instrumentalists. An analysis c£ types of errors in pitch, 
from the same table, shows no significant difference between the violinists 
and clarinetists. The percentage of error was less than one-half of one per 
cent for each type of error in pitch, with one exception for each group. The 

violinists made one per cent of errors in addition of a note like the one 

which was being played, and the clarinetists made one per cent of errors in 

substituting upward. Neither violinists nor clarinetists found maintenance 
of correct pitch much of a problem.

Analysis of Errors in Rhythm 
A major portion of all the errors made by the subjects of this study 

were in rhythm. As shown in Table 46, the violinists and clarinetists made
approximately equal numbers of errors in rhythm. Further, there were only
slight differences between these groups in specific errors in rhythm. There 

did appear to be a tendency for rests to be omitted more often by violinists
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TABLE 45

NUMBER AND PERCENTAGE OF ERRORS IN  P ITC H
MADE BY V IO L IN IS T S  AND C LA R IN E TIS TS

Types of
Pitch
Errors

Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetist

Add Note
Same 16715 1 0*

Up 16715 0* 0#

Dorm 16715 o* 0*

Substitute Note

Up 16715 o# 1
Down 16715 0* o*

Reversal 16715 o* o*
Indefinite 16715 o* 0

Total 16715 1 1

*Less than half of one per cent
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TABLE 46

NUMBER AND PERCENTAGE OF ERRORS IN  RHYTHM
MADE BY V IO L IN IS T S  AM) C IA R IN E T IS T S

Types of
Rhythm
Errors

Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetist

Omit:

Note 17725 o* 0#

Rest 1810 3 1

Add Rest:
In Group 12555 0* 0*

Between Groups 12555 o* 0#

Between Measures 4160 o* 1

Add to Value:
Of Note 17725 1 1
Of Rest 1810 2 3

Subtract From Value:

Of Note 17725 2 2
Of Rest 1810 2 1

Total 19535 4 3

*Less than half of one per cent

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



128

than by clarinetists. In addition, there seemed to be a slight tendency 
for violinists to diminish the duration of rests, and for clarinetists to 
extend the time value of rests.

Summary

It is often assumed that the violin is a more difficult instrument to 
play than is the clarinet, and thus it might seem probable that violinists 
would make more errors in sight reading in music than would clarinetists.
This hypothesis was not borne out, however, by the analysis of the data. 
Rather, the performances of the violinists and clarinetists exhibited a very 

close agreement in percentages of total errors and in percentages of errors 

in each phase of performance. Clarinetists were slightly more proficient 
than violinists but the difference was small.

In playing accidentals, both groups of instrumentalists experienced 
approximately the same degree of difficulty. In general, both groups were 
most proficient in playing naturals, and least proficient in playing the 

sharps and flats which are least commonly used. One exception to the above 

was noted in the difficulty experienced by violinists in playing F natural.
A close parallel existed in the observations made concerning key and 

accidentals. In both cases, the two groups of performers were most proficient 
in playing naturals and least proficient in playing the sharps and flats which 
are least commonly used. An exception to the above statement was found in 

the fact that the violinists made appreciably more errors in playing F 
natural than did the clarinetists.

Both violinists and clarinetists made less than one half of one per 
cent of errors in all but one of the areas of pitch. Both instrumental groups
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registered only one per cent on one particular area: for violinists, adding
a note like the one being played; and for clarinetists, substituting a note 
upward. It appeared that little difference existed between the difficulty 
encountered by the violinists and clarinetists in the playing of pitch.

In general, both groups of instrumentalists found approximately equal 

difficulty in rhythm; however, the violinists appeared to have more difficulty 

with rests than did clarinetists. Little evidence was found which would 

indicate that the instrument, of itself, affects the difficulty found in 
rhythm.

The foregoing observations would seem to indicate that the violinists 
and clarinetists experience approximately the same difficulties in sight 

reading in music. Therefore, it seems probable that practice materials, 

developed for performers on these two instruments, might include similar 
elements in the four phases of performance, and might, to some degree, serve 
for both instruments.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER VII

AKAU3IS OF ERRORS BY VIOLINISTS AND CLARINETISTS
AT FOUR LEVELS OF PERFORMING ABILITY

The analyses thus far made of the errors m y  be summarized briefly 

as follows* (1) The errors made by all subjects xvere classified and 

analyzed in terms of four phases of performance, (2) The errors made by 

subjects at each of the four levels of proficiency were analyzed in terms 
of the same four phases. (3) Comparison was made of the errors made by 
the violinists and clarinetists in each phase of performance.

In this chapter, attention is centered on comparisons between the 

errors made in the four phases of performance by the violinists and clari­

netists, at each of the four levels of proficiency. This analysis centers 
on those difficulties which may be peculiar to performers on one of the 
two instruments s tudied, at any given level of proficiency. The informa­
tion thus gained might be profitably used in planning instructional material 

to be used for either of the two instruments for any given year of instruc­

tion in sight reading.

The first of the four phases to be considered in detail is accidentals. 
Comparisons are made between the performances of the violinists and clari­
netists at each of the four levels of proficiency. A similar type of analysis 
is then carried out in turn for each of the other three phases of performance, 

namely, key, pitch, and rhythm*

Analysis of Errors in Accidentals 
It was previously shown that the number of accidentals played by the 

performers was very small in comparison to the number of opportunities for
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errors in the other three phases of performance. Thus, it follows that the 
number of accidentals played by performers on either of the two instruments 
at any given level would be relatively small. Since the number of errors 

and the number of opportunities for errors were both small, there exists a 

strong likelihood that the factor of chance may play a large part in the 

observations which are made concerning the difficulty encountered by the 
performers in playing particular accidentals.

The picture presented by the data in Tables 47, 48, 49, and 50 is one 
of striking similarity with regard to the errors made by violinists and 

clarinetists. Even though the number of errors was small, the violinists 

and clarinetists made the same errors most frequently in a number of in­
stances. In general, this observation is true for each of the four levels 
of proficiency. Both groups of performers at level A appeared to have 
difficulty, in general, in playing each of the accidentals included in their 

exercises. It has been indicated earlier that this difficulty may, in part, 

be explained through the lack of previous experience of the subjects with 

accidentals in the music which they have studied. The performers of level B 
made many fewer errors in playing accidentals than did the performers of 
level A. In like manner, the subjects of level G showed much improvement 
in playing accidentals over those of level B. The subjects of levels C and 

D registered approximately equal numbers of errors in playing accidentals. 

Although the number of errors made by the performers of levels G and D was 
very small, it seems noteworthy that similar errors were made by the violinists 
and clarinetists. It should be noted that even a small number of errors in 
accidentals, made by advanced performers, would be very noticeable to the
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TABLE 47

NUMBER AND PERCENTAGE OF 'MORS IN  ACCIDENTALS
MADE BY VIOLINISTS AND C LA R IN E TIS TS  OF LEVEL A

Accidentals
Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetists

A Flat IS 20 40

B Natural 10 20 10

Flat 25 24 20

C Sharp 15 27 13
Natural 20 0 0

D Sharp 35 26 31

E Flat 10 60 50

F Sharp 15 13 0

G Sharp 15 27 7

Total 160 23 19
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TABLE 48

NUMBER AND HSRCENTAGE OF ERRORS IN ACCIDENTALS
MADE BY V IO L IN IS T S  AND C LA R IN E TIS TS  GF LEVEL B

Accidentals
Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of
Errors by 
Clarinetists

A Flat 25 28 8

B Natural 30 17 0

M a t 45 4 4

C Sharp 10 0 0
Natural 20 0 0

D Sharp 35 3 3

Flat 5 0 0

E Flat 15 7 0

F Sharp 35 3 0
Natural 5 40 20

G Sharp 15 0 7

Total 240 8 3
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TABLE 49

NUMBER AND PERCENTAGE OF ERRORS IN ACCIDENTALS
MADE BY VIOLINISTS AND CLARINETISTS OF LEVEL C

Accidentals
Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetists

A Natural 25 0 0

Flat 5 0 0

B Natural 25 12 4
Flat 50 0 0

C Sharp 35 3 3

Natural 5 0 20

D Sharp IS 0 0

E Natural 35 3 0
Flat 5 0 0

F Sharp 30 0 0

Natural 25 0 0

G Sharp 25 4 16

Total 280 2 3
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TABLE 5 0

NUMBER AND PERCENTAGE OF ERRORS IN  ACCIDENTALS
MADE BY V IO L IN IS T S  A H ) C LA R IN E T IS TS  OF IE V E L  D

Accidentals
Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetists

A Natural 25 4 0

B Natural 25 0 8

Flat 65 2 0

C Sharp 45 0 2
Natural 5 20 0

D Sharp 15 0 0

Natural 15 0 0

E Natural 50 2 0
Flat 15 0 20

F Sharp 15 0 0

Natural 40 0 2

G Sharp 15 20

Total 330 2 3
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listener. Thus, these few errors would have a striking effect on the aural 

effect produced by the music, and are a source of difficulty for both groups 
of instrumentalists at each of the levels of proficiency. It appears that 
specific practice materials, dealing with the problem of playing of acci­
dentals, might be made equally applicable for study by performers on both the 

violin and clarinet and that this problem might be dealt with in classes con­

taining performers on both instruments.

Analysis of Errors in Key 
Previous discussions have shown that the playing of naturals pre­

sented less of a problem than did sharps and flats, and that the difficulty 

increased directly with the order of presentation of each sharp or flat in 

the key signatures. The data, given in Tables 51, 52, 53, and 54, show that 

this is generally true for both violinists and clarinetists at each of the 
four levels of playing ability. There is a close similarity in the errors 
made by each of the two groups of instrumentalists at each of the levels of 

proficiency. The slight variations may, in some instances, be attributed 

to the past experience of the instrumentalists. These variations were most 

noticeable with regard to the playing of F natural and sharp, B natural and 

flat, and C natural and sharp. This divergence of errors is most noticeable 
at level A. Elementary violin studies, in some cases, emphasize sharps more 
than flats, while elementary clarinet studies, as used in beginning band work, 

emphasize flats more than sharps. Thus it might be expected that this past 
experience would lead to greater variations in the errors in key made by 

subjects at level A. A much closer agreement in numbers of errors is shown 
by the violinists and clarinetists at each of the other three levels. These

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1 3 7

TABLE 51

NUMBER AM) PERCENTAGE OF ERRORS IN KEY MADE
BY VIOLINISTS AND CLARINETISTS OF LEVEL A

Notes 
of the
Key

Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetists

A Natural 355 0 0

B Natural 225 7 16

Flat 35 29 9

C Sharp 35 49 74
Natural 305 6 0

D Natural 440 0 0

E Natural 365 1 14

F Sharp 85 33 59
Natural 200 19 1

G Natural 350 2 0

Total 2395 6 5
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TABLE 52

NUMBER AND PERCENTAGE OF ERRORS IN NET MADE
BY VIOLINISTS AND CLARINETISTS OF LEVEL B

Notes 
of the 
Key

Number of 
Opportunities 
For Errors

ijr Cent of 
Errots by 
Violinists

Per Cent of 
Errors by 
Clarinetists

A Natural 470 0* 1

B Natural 270 6 4

Flat 50 22 14

C Sharp 80 31 16

Natural 445 5 0

D Natural 535 1 0

E Natural 385 0 0

F Sharp 150 6 1

Natural 255 20 1

G Sharp 20 75 65
Natural 460 2 0*

Total 3120 5 2

*Less than half of one per cent
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TABLE S3

NUMBER AND PERCENTAGE OF ERRORS IN KEY MADE
BY VIOLINISTS AND CLARINETISTS OF LEVEL C

Notes 
of the 
Key

Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetists

A Natural 600 1 0*'

Flat 95 6 14

B Natural 300 9 9

Flat 525 0 2

C Sharp 45 0 2
Natural 665 o* 0

D Natural 740 1 0

E Natural 330 1 0

Flat 335 1 10

F Sharp 95 7 7
Natural 555 1 0

G Sharp 20 40 35

Natural 685 0 0

Total 4990 1 2

*Less than half of one per cent
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TABLE 54

NUMBER AND PERCENTAGE OF ERRORS I N  KEY MADE
BY V IO L IN IS T S  AND G IA R IN E T IS T S  OF LEVEL D

Notes 
of the 
Key

Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetists

A Natural 710 1 0

Flat 300 1 3

B Natural 475 1 o#

Flat 605 0* 0*

C Sharp 140 1 2
Natural 635 0* 0

D Sharp 35 29 20
Natural 645 0* 0

Flat 100 12 12

E Natural 415 O'}; 0
Flat 430 o* 2

F Sharp 275 2 4

Natural 520 0 0

G Sharp 185 0 14

Natural 740 0 o*

Total 6210 1 1

*Less than one half of one per cent
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results appear to indicate that, at higher levels of proficiency, the problems 
of key are relatively the same for performers on both instruments and that 
similar materials might profitably be used for both groups, either in hetero­
geneous classes or in those grouped according to ability.

Analysis of Errors in Pitch
The problem of playing the correct pitch has been shown to be rela­

tively minor, even for the performers of level A. It is noteworthy that the 
violinists and clarinetists of this level, as shown in Table 55, made the

same percentages of total errors. In so far as can be shown by the small

percentages of the above table, it appears that both groups of instrumental­
ists experience the same difficulty with regard to the various types of errors 
in pitch.

The observations made in the previous paragraph apply, in the main, 
to the data shown in Tables 56, 57, and 58, concerning the performance of the 
violinists and clarinetists at each of the other three levels. None of the 
percentages of errors given for level B appears large enough to be of con­
sequence; however, the violinists were more likely than clarinetists to 
repeat one of the notes of the score, while the clarinetists were more likely 
to substitute a higher note for one which was written in the score. In only 
one instance in level C was the percentage of errors greater than one half of 
one per cent and that was registered by the violinists in adding a note 
like the one being played. In level I), no percentage of errors was as great 
as half of one per cent. Thus, it appears that errors in pitch occur in­
frequently for both violinists and clarinetists at every level of proficiency.
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TABLE 55

NUMBER AND PERCENTAGE OF ERRORS IN  P IT C H  MADE
BI V IO L IN IS T S  AND C LA R IN E T IS T S  OF LEVEL A

Notes 
of the 
Key

Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetists

Add Note
Same 2555 1 0*
Up 2555 o* Q*

Down 2555 o* 0#

Substitute Note
Up 2555 1 1
Down 2555 1 1

Reversal 2S55 0 0*

Indefinite 2555 0* 0

Total 2555 3 3

*Less than one h a l f  of one per cent
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TABLE 56

NUMBER AND PERCENTAGE OF ERRORS IN  P IT C H  MADE
BY V IO L IN IS T S  AND CLARINETISTS OF LEVEL B

Types of
Pitch
Errors

Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetists

Add Note
Same 3360 1 0*
Up 3360 o■« 0*
Down 3360 0* 0*

Subs titrate Mote
Up 3360 0* 1
Down 3360 o# o#

Reversal 3360 0 0

Indefinite 3360 0 0

Total 3360 2 1

•*Less than one half of one per cent
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TABLE 57

NUMBER AND PERCENTAGE OF ERRORS IN  P ITC H  MADE
BY VIOLINISTS AND C LA R IN E T IS TS  OF LEVEL C

Types of
Fitch
Errors

Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetists

Add Note
Same 5270 1 0*
Up 5270 0# 0*
Down 5270 0 0*

Substitute Note
Up 5270 0* 0*
Down 5270 Q* 0*

Reversal 5270 0 0*

Indefinite 5270 0 0

Total 5270 1 1

■̂ Less than one half of one per cent
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TABLE 58

NUMBER AM) PERCENTAGE OF ERRORS IN PITCH MADE
BY VIOLINISTS AND CLARINETISTS OF LEVEL D

Types of 
Pitch
Errors

Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetists

Add Note
Same 6540 Cp~ 0*
Up 6540 0* 0*
Down 6540 o* 0*

Substitute Note
Up 6540 0* o*
Down 6540 O* 0*

Reversal 6540 o* 0*

Indefinite 6540 0 0

Total 6540 1 1

*Less than one half of one per cent
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Since the performers at le vel 3) are much more skilled in manipulation than 
those at level A, it seems likely that errors in pitch should be attributed 
mainly to difficulties in reading the music.

Analysis of Errors in Rhythm
Rhythm errors have been shown to be greater in frequency than the 

errors in the other three phases of performance. The values given in Table 
59 show that violinists and clarinetists at level A made errors in rhythm 
about equally often. The large percentage of errors made by the violinists 
in omission of rests nay be the result of lack of experience with rests or 
of lack of training in either raising the bow or stopping its progress.
This observation nay also help to explain the relatively large percentage 
of errors made bjr violinists in subtraction from the value of a rest. With 
these exceptions, both groups appeared to encounter similar difficulties 
with regard to each type of rhythm error. The data, given in Tables 60,
61, and 62, show a very close agreement in percentages of errors made by 
the violinists and clarinetists of the other three levels of proficiency. 
This was true in terms of total errors and in terms of specific rhythm 
errors. The distribution of errors followed closely the distributions given 
in previous chapters for errors in rhythm. The results appear to indicate 
that both violinists and clarinetists have a need for similar training with 
regard to rhythm and that similar practice materials might be adapted for 
use by performers on both instruments.

Summary
The violinists and clarinetists at each of the four levels of profi­

ciency showed remarkable agreement in the percentages of errors made in each
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TABLE 59

NUMBER AND PERCENTAGE OF ERRORS IN RHYTHM MADE
BY VIOLINISTS AND CLARINETISTS OF LEVEL A

Types of
Rhythm
Errors

Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetists

Omit:
Note 2555 0 1
Rest 190 14 1

Add Rest:
In Group 2335 0* 0
Between Groups 2335 0*- 0*
Between Measures 1040 0* 1

Add to Value:
Of Note 2555 3 2
Of Rest 190 1 3

Subtract from Value:
Of Note 2555 6 5
Of Rest 190 7 1

Total 2745 10 8

*;sLess than one half of one per cent
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TABLE 60

NUMBER AND PERCENTAGE OF ERRORS IN RHYTHM MADE
BY VIOLINISTS AND CLARINETISTS OF LEVEL B

Types of
Rhythm
Errors

Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetists

Omit:
Note 3360 0* 1
Rest 285 2 0*

Add Rest:
In Group 2875 0 0
Between Groups 2875 0* o*
Between Measures 1040 0-> 1

Add to Value:
Of Note 3360 2 1
Of Rest 285 4 4

Subtract from Value;
Of Note 3360 2 1
Of Rest 285 3 2

Total 3645 5 3

*Less than half of one per cent
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TABLE 61

NUMBER AND PERCENTAGE OF ERRORS IN  RHYTHM MU5E
BY V IO L IN IS T S  AND C LA R IN E T IS TS  OF LEVE L C

Types of
Rhythm
Errors

Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by 
Clarinetists

ttait:
Note 5270 0* 1
Rest 905 2 1

Add Rest:
In Group 4105 0 ()■>>-

Between Groups 4105 0* 0*
Between Measures 1040 1 2

Add to Value:

Of Note 5270 1 1
Of Rest 905 0* 2

Subtract from Value:
Of Note 5270 2 1
Of Rest 905 1 1

Total 6175 4 4

*Less than half of one per cent
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TABLE 62

NUMBER AND PERCENTAGE OF ERRORS IN RHYTHM MADE
BY VIOLINISTS AND CLARINETISTS OF LEVEL D

Types of
Rhythm
Errors

Number of
Opportunities 
for Errors

Per Cent of 
Erro rs by 
Violinists

Per Cent o 
Errors by 
Clarinetist

Omit:
Note 6540 0* 0*
Rest 430 1 0*

Add Rest:
In Group 3240 0* 0*-
Between Groups 3240 o* 0*
Between Measures 1040 0* 0*

Add to Value:

Of Note 6540 1 1
Of Rest 430 3 5

Subtract from Value:
Of Note 6540 1 1
Of Rest 430 1 0

Total 6970 1 2

*Less than half of one per cent
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of the four phases of performance. This is noteworthy in view of the fact 

that the violin is often considered the more difficult of the two instruments. 

Although variations were noted, it appeared that the major difficulties en­

countered by both groups of instrumentalists were the same as had been 
indicated previously for each of the four levels.

In the playing of accidentals, the violinists and clarinetists appeared 
to experience approximately equal difficulty in playing particular accidentals. 

Although only a few errors were made in accidentals, the greatest variation 

in numbers of errors was found in level 1. These variations may, in part, 

be explained by the previous experience of the two groups of instrumentalists. 
At the other three levels, a very close agreement was found in the numbers of 
errors made by both violinists and clarinetists. Even at the highest level 
of proficiency, the subjects made some errors in playing accidentals, in­

dicating the vital nature of this problem to performers at all levels of pro­

ficiency.

In the playing of key, violinists and clarinetists made approximately 
equal percentages of errors. The greatest variation in numbers of errors on 
particular notes was found in level A. Most of the variation in difficulty 
was found in the playing of three notes; F, C, and B. The next greatest 

variation in numbers of errors was found in level fl. In levels C and D, 

there was a close agreement in the percentages made by both violinists and 

clarinetists. Alt hough violinists and clarinetists use different key signa­
tures when they play together in ensembles, it appears that both groups of 
instrumentalists face the same problems of key at the advanced levels. Thus, 
practice materials dealing with problems of key should contain similar ele­
ments for use by performers on both instruments.
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The percentages of errors in pitch made by the violinists and clari­
netists were extremely small at each of the four levels, and were nearly 
equal for performers on both instruments. Even in level A, the percentages 

were small and little variation was noted in the number of errors made by 

the two groups of instrumentalists. It is in the process of playing the 
correct pitch that the problem of manipulation is directly involved, and thus 
it might be thought that a wide variation would appear in the performances of 
the two groups. However, there did not appear to be any evidence that the 

manipulation of the instrument had appreciable effect on errors in pitch.

In fact, it appeared that both groups were relatively successful in dealing 

with this problem.
In rhythm errors, there was rather close agreement between the values 

registered by both the violinists and clarinetists at each level. One varia­
tion must be noted, however, in that the violinists were less proficient 

at each level than were the clarinetists with regard to the execution of 

rests. It is probable that this difficulty involved the manipulative 

problem of stopping or raising the bow. With this one exception, it appeared 
that practice materials containing similar elements could be used for de­
veloping proficiency in rhythm by performers on both instruments.

It appears probable that practice materials, dealing with all of the 
four phases of performance, could be made equally applicable for both violin 

and clarinet.
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ANALYSIS OF ERRORS IK RHYTHMIC GROUP AND INTERVAL 

There are several factors which might influence the errors which 

violinists and clarinetists made in playing the four phases of perfor­

mance. Two of these factors, which have a bearing on all phases of 

performance throughout the test, are the rhythmic group and the interval. 

Since both of these are involved in each opportunity for error, it was 

necessary to make a separate analysis of the errors made by the performers 

in terms of these two factors. This chapter, then presents the results 

of the analysis made to determine the relationship between a particular 

rhythmic group or a particular size of interval and the occurrence of 

errors in the four phases of performance.

Analysis of Errors in Rhythmic Group 

Fourteen rhythmic groups were included in the construction of the 

sight-reading test. By rhythmic group, reference is made to either a 

single note or a group of notes which may be counted as a rhythmic unit. 

Thus, for the purposes of this study, a whole note is counted as a group, 

as are four sixteenth notes. The following sections present data on errors 

in rhythmic groups, according to the following topics: first, a summary

of the errors made by all performers; second, a comparison of the errors 

made by the performers at the four levels of performing ability; third, 

a comparison of the errors made by violinists and clarinetists; and fourth, 

a comparison of the errors made by the violinists and clarinetists at each
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of the four levels of performing ability.

Errors in rhythmic group made by all performers.— The fourteen 

rhythmic groups included in this study are shown in Table 63, which also 
gives the percentage of errors made on each of the rhythmic groups by all 
performers. The performers were noticeably less proficient in playing the 

first five rhythmic groups; however, they were most proficient in playing 

rhythmic groups nine and fourteen. With the exception of the above observations, 

no material difference appears in the percentages of errors made on particular 

rhythmic groups. The first five rhythmic groups consisted of those notes which 
are held for the longest period of time and are ordinarily considered easier 
to play than are sane of the other rhythmic groups. Further clarification on 

this apparent contradiction will be given in subsequent discussions.

Errors in rhythmic group made by performers at four levels of per­

forming ability.— The immediately preceding discussion indicated the large 

percentage of errors made by all performers in playing the first five 

rhythmic groups. The values given in Table 64 show that this heavy weighting 
of these groups was the result of the performances of the members of levels 

A and B. The performers of level A did not play all rhythmic groups, but 

they made a large percentage of errors, generally, on each rhythmic group 

that they did play. The same observation, in a lesser degree, was true of 
the performance of the subjects of level B. Although the performers of 
levels C and D appeared relatively most proficient in playing those rhythmic 
groups which are held for the longest periods of time, no definite pattern 

was discernible in the errors which they made. It appeared that the performers
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TABLE 53

NUMBER AND PERCENTAGE OF ERRORS IN  RHYTHMIC
GROUP MADE BY A L L  PERFORMERS

Rhythmic
Group

Number of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

1 o 650 90 14

* P' 350 57 16

3 P 2460 278 11

3 r 940 123 13

5 f 7560 789 10
a  '6 y 5050 297 6

7 LA 6180 443 7

8 H i 3200 190 6
/ t i t  9 M-4-t 5200 181 3
/ /✓ io i_y 3990 205 5

ii tlS 1040 53 5
12 C l / 1660 120 7

13 W 160 7 4

14 a j 630 21 3

Total 39070 2854 7
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TABLE 64

PERCENTAGE OF ERRORS IN RHYTHMIC (SOUP MADE 
BY SUBJECTS AT EACH OF FOUR LEVELS CF 

PERFORMANCE

Rhythmic
Group

Level

B B

1
2
3

4

5
6
7
8 
9

10
11
12
13
14

rp
i 
✓ 
u 
/ / 
u  //✓ a/

/ // / hBd / /' L-Id // / yj /. / 
L-=Js /*h J  / /  /kU

Total

15
24
17

29

21
13
19
9
0

0

0
0
0
0

17

16
16

7 
12
9
12
8 
7 
0

22
0
0
0
0

0
2
2
3

9
5
6 
7 
5 

7

11
12
0
0

0

2
5

5

3
2
3

3

3

4 
4 
4 
3
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in each level made approximately equal percentages of errors on each rhythmic 

group played. Thus, the particular rhythmic group did not greatly contribute 

to the incidence of errors at any level.

Errors in rhythmic group made by violinists and clarinetists,— Table 65 
presents the percentages of errors made by violinists and clarinetists in 
playing each of the rhythmic groups included in the sight-reading test. The 

data in this table reveal that the distribution of errors was similar for 

both groups of instrumentalists save in playing the first five rhythmic 

groups. With regard to these rhythmic groups, the violinists made appreci­

ably larger percentages of errors than did the clarinetists. This fact 
might be attributed to the difficulty found by less advanced violinists in 
manipulating the bow at a slow speed. With the exception of these five 

rhythmic groups, the violinists did not seem to set any clearly marked 

pattern of error. Although the percentages made by the clarinetists varied 

from three to nine, there does not appear to be any definite pattern in the 
errors made. With the exception of the observations noted above, neither 

group of instrumentalists seemed to experience special difficulty in playing 

any particular rhythmic group.

Errors in rhythmic group made by violinists and clarinetists at four 

levels of performing ability.— The percentages of errors in rhythmic group, 

made by violinists and clarinetists at each of the four levels of performing 

ability, are given in Table 66. The data in this table reveal that the 
pattern of distribution of errors m s  similar for both groups of performers 

at each level. The performers on both instruments at level A, in general, 

seemed to find considerable difficulty in playing all rhythmic groups.
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TABLE 6 5

PERCENTAGE OF ERRORS IK  RHYTHMIC GROUP
MADE BY V IO L IN IS T S  AND C LA R IN ETISTS

Number of Per Cent of Per Cent of
Rhythmic
Group

Opportunity s 
for Errors

Errors by 
Violinists

Errors by 
Clarinetists

1 o 325 22 6

* r 175 23 9

3 P 1230 14 9

^ (■ 470 15 11

5 1 3780 12 9
s

6 p 2525 6 6
/ / 

7 U 3090 8 7
/// 

8 U J 1600 5 7
" // 9 1] HU.X3 2600 3 4
/ // 

10 L-ti 1995 4 6

U  H J 520 4 6
/» / 

12 LJ 830 7 7

13 fcj 80 1 8
,, // / 
14 hLd 315 4 3

Total 19535 8 7
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TABLE 6 6

PERCENTAGE OF ERRORS IN RHYTHMIC GROUP MADE BY VIOLINISTS AND 
CLARINETISTS AT EACH OF FOUR LEVELS OF PERFORMANCE

Level
Rhythmic
Groun A B c D

Yin.* Clar.# Vln.* Clar.# Vln.* Clar»# Vln,* Clar.#

1 O 23 7 26 6 0 0 0 0

2 r 34 14 24 8 0 4 0 0

3 F 21 12 8 6 3 1 2 2

4
/.
1 25 33 20 4 2 4 7 2

5 1 21 21 11 6 10 8 5 5

6 ✓
If 19 8 14 9 4 6 2 3

7 l! 18 20 10 5 6 6 1 3
8 ill 7 12 10 5 6 8 2 4
9

////
m 0 0 0 0 5 6 2 3

10 / // 
LB 0 0 22 22 6 8 3 4

11 t u 0 0 0 0 6 16 4 5
12 /

I Hi 0 0 0 0 14 10 3 5
13 t r 0 0 0 0 0 0 1 8
14 *±A 0 0 0 0 0 0 4 3
Total 19 16 12 6 6 7 3 4

a- _ per Cent of Errors by Violinists
# - Per Cent of Errors by Clarinetists
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The violinists of level 3 .made appreciably larger percentages of errors 
in playing most of the rhythmic groups than did the clarinetists; however, 
the pattern of distribution of errors was similar for both groups of instru­
mentalists.

It has previously been noted that the performers of levels G and D 

made markedly fewer errors in playing the first few rhythmic groups. In 

general, this was true for both violinists and clarinetists. In playing 
other rhythmic groups, the violinists appeared to find the same relative 
difficulties as did the clarinetists.

Analysis of Errors in Interval

Eight intervals were included in the sight-reading test used in this 

study. These were: prime, second, third, fourth, fifth, sixth, seventh,

and octave. The following sections present data on errors in intervals, 
according to the following topics: first, a summary of the errors made by
all performers; second, a comparison of the errors made by the performers 

at the four levels of performing ability; third, a comparison of the errors 

made by violinists and clarinetists; and fourth, a comparison of the errors 

made by the violinists and clarinetists at each of the four levels of per­

forming ability.
Errors in interval made by all performers.— The percentages of errors 

made by all performers in playing each interval are shown in Table 67. The 
range of percentages of errors is rather small, four to nine, and no special 
pattern of distribution of errors is noted. The values given in this table 

seem to indicate that the size of the interval, as such, has little bearing 

on the errors made by the performers.
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TABLE 6-7

NUMBER AND PERCENTAGE OF ERRORS IN  INTERVAL
MADE BY A L L  PERFORMERS

......
Interval

Humber of 
Opportunities 
for Errors

Number of 
Errors

Per Cent 
of Errors

Prime 12780 712 6
Second 13980 1217 9
Third 6850 521 8

Fourth 2610 187 7

Fifth 1080 101 9

Sixth 1000 76 8

Seventh 210 18 9

Octave 560 22 4

Total 39070 2854 7
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Errors in interval made by performers at four levels of performing 

ability,— Table 68 presents the percentages of errors in playing each in­

terval made by performers at the four levels of performing ability. Although 

the percentages of errors decreased with the rise of level of performing 
ability, there was a close similarity in distribution of errors within each 

level. The re did not appear to he any consistency with regard to those in­
tervals which were most difficult or least difficult, and the variations 

which did occur did not seem sufficiently large to warrant any conclusions 

concerning the difficulty of playing any particular size of interval.

Errors in interval made by violinists and clarinetists.— The per­
centages of errors made by violinists and clarinetists in playing each 
interval are given in Table 69. Although the clarinetists made slightly 
less errors than did the violinists, there was a close similarity in the 

proportionate number of errors made by both groups of instrumentalists in 

playing each interval. Slight variations were noted; however, it did not 

appear that any particular sizes of intervals were markedly more difficult 
for either of the two groups of performers.

Errors in interval made by violinists and clarinetists at four levels 

of performing ability.— Table 70 presents data comparing the performances of 

the violinists and clarinetists, at each of the four levels of performing 

ability, with regard to errors made in intervals of various sizes. The per­

formers at level A made more errors in interval than did those at the other 
levels, both in general and on most of the specific intervals. An exception 
to the above statement is noted in the performance of the clarinetists and 

violinists on sevenths and octaves. The wide variation shown in this one

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



163

TABLE 68

PERCENTAGE OF ERRORS IN INTERVAL MADE
BY SUBJECTS AT EACH OF FOUR

LEVELS OF PERFOJ&EAJNCE

Interval
Level

A B . C D

Prime 13 7 5 3

Second ■ 18 10 8 4

Third 19 11 6 2

Fourth 20 6 . 7 3
Fifth 17 10 6 7
Sixth 17 8 9 4
Seventh 20 3 8 10

Octave 10 6 4 3

Total 17 9 6 3
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TABLE 69

PERCENTAGE OF ERRORS IN INTERVAL M R S
BY VIOLINISTS AM) CLARINETISTS

Interval
Number of 
Opportunities 
for Errors

Per Cent of 
Errors by 
Violinists

Per Cent of 
Errors by
Clarinetist

Prime 6390 6 5
Second 6990 9 8
Third 3425 7 8

Fourth 1305 8 7
Fifth 540 11 8
Sixth 500 7 8
Seventh 105 9 S
Octave 280 5 3

Total 19535 8 7
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TABLE 70

PERCENTAGE OF ERRORS IN RHYTHMIC GROUP MADE BY VIOLINISTS AND 
CLARINETISTS AT EACH OF FOUR LEVELS OF PERFORMANCE

Level
Interval A B C B

Yin.* Clar«# Yin,* Clar.# Via. * Clar.# Tin.* Clar,#

Prime 13 A 10 4 6 4 3 3
Second 21 16 13 n

* 8 8 3 4
Third 21 18 13 9 5 7 1 3

Fourth 20 21 11 2 7 7 2 3
Fifth 23 11 14 7 6 6 7
Sixth 29 26 12 3 6 11 3 e ,V

Seventh 33 7 7 0 2 14 10 10
Octave 20 0 12 0 4 4 3 3

Total 19 16 12 6 6 7 3 4

* - Per Cent of Errors by Violinists
# - Per Cent of Errors by Clarinetists
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instance may possibly be accounted for through the small number of oppor­
tunities for errors in these two intervals. The violinists of level B 

consistently made a greater number of errors in playing each specific in­

terval than did the clarinetists; however, the distribution of errors was 
similar for both groups. Some slight variation in number of errors was 

noted, particularly in octaves; however, there were only a small number of 
opportunities for errors in that particular interval* The two groups of 

performers at level C appeared to make similar distributions of errors in 

intervals, although some slight variation is evident in the playing of sixths 

and sevenths. In level D, the violinists and clarinetists made approximately 
equal distributions of errors in playing intervals. The two groups of per­
formers appeared equally proficient in playing sevenths and octaves, the two 
intervals on which the most variation in number of errors was shown in the 

previous levels. There was some indication that the less advanced violinists 

tended to make relatively more errors in playing the larger intervals. With 

the exception of this observation, the data did not show any marked pattern 
of distribution of errors.

Sumirary

No particular rhythmic group appeared to present marked difficulty 

for either groups of instrumentalists at any of the four levels of per­

forming ability. Although slight variations were noted in percentages of 
errors, there was no definite pattern of distribution of errors. The per­
formers, in general, were least proficient in plaining the first five rhythmic 

groups which are held for the longest period of time; however, this fact was 

the direct result of the large percentage of errors made by the members of
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levels A and B in playing these groups. Furthermore, the violinists of 
these two levels made larger percentages of errors than did the clari­
netists in playing the first five rhythmic groups. With the exception of 

the above observations, little variation was noted in the percentages of 

errors made in playing a particular note or group of notes. The performers 

of level A experienced considerable difficulty with all the rhythmic groups 

which they played. Although members of the other three levels made pro­
gressively smaller percentages of errors, yet, at each level, it appeared 
that the performers experienced approximately equal difficulty with all 

rhythmic groups.

In spite of small variations in the percentages of errors made on 

the eight intervals, it did not seem that the size of the interval had much 
bearing on the percentages of errors made by all performers. The percentages 
of errors made in each level varied, as did the range of percentages; 
however, there was no consistency with regard to those intervals which were 

difficult or easy to play. These variations were not great enough to warrant 

a conclusion that the size of the interval was significantly related to the 
percentages of errors made by the players at any level of performing ability* 
The percentages and ranges of percentages of errors made by the violinists 
and clarinetists were approximately the same. Furthermore, a consideration 

of the percentages of errors made by the violinists and clarinetists at each 

of the four levels indicated that the intervals which appeared difficult to 

one group of instrumentalists at one level seemed easy to one group at another 

level* The size of the interval bore little relation to the percentages of 

errors made by either violinists or clarinetists at each of the levels of
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perforating ability.

Neither the specific rhythmic group nor the size of the interval 
appeared to liave a direct relationship to the number of errors made by 
the performers of the study.
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CHAPTER IX

SUMMARY AND CONCLUSIONS 

The Problem

In general terms, the purpose of this study was to make an explora­
tory investigation of the errors made by performers on orchestral instruments 
in sight reading music. More narrowly, the purpose was to determine the 
errors made by violinists and clarinetists, of four levels of performing 

ability, on a specially prepared sight-reading test.

The specific objectives of the study may be stated as follows:
1. To analyze and compare the errors made in four phases of per­

formance ; namely, the playing of accidentals, key, pitch, and rhythm.
2« To analyze and compare the errors made in playing each, specific 

category of the four phases of performance.

3. To analyze and compare the errors made by performers at four 

levels of performing ability.
4. To analyze and compare the errors made by violinists and clari­

netists.
5. To analyze and compare the errors made in rhythmic groups and 

intervals.

Significance of this investigation. — This study has significance 

primarily for the field of music education, in that it deals vdth the 
diagnosis of reading errors, on the basis of which remedial teaching may be 
planned, and instructional material may be organized. Further, it has 
significance for tne field of psychology because of its bearing on the learnhg 
process in music, through measurement of growth in sight-reading ability,

169
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measurement of performance in music, and discovery of individual differences 
among instrumental performers.

Derivation of the study.— This study was suggested in part by the ex­

perience of the writer, and in part by earlier investigations in music and 

reading. It has often been evident that students encountered difficulties 
in sight readizig in music, but tests were not available for locating the 
particular musical elements causing the difficulty, .4 careful analysis of 

oral reading performance is an essential step in the diagnosis of reading 

difficulties in literature. Similarly, a careful analysis of instrumental 

music reading performance should aid in diagnosis of reading difficulties 

in the field of music. It could easily be possible that instruction might 
ignore the most vital factors in the remedial program if accurate diagnosis 
had not previously been carried out. These facts indicated the need for the 
development of a method of diagnosis of difficulties in the sight reading of 

instrumental music.

Limitations of the study.— It was necessary to impose certain limita­

tions on the scope of this investigation. These limitations were concerned 

with the selection of the subjects of the study, the number of instruments 

to be used, and the musical factors to be considered.

The subjects of the investigation consisted of forty performers chosen 

from elementary school pupils, high school pupils, college students, and 

professional musicians. These performers were divided into four groups of 

ten performers in each: level A, consisting of those performers whose

playing ability would be grade one or two; level B, consisting of those per­

formers whose playing ability would be grade three or four; level C,
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consisting of those performers whose playing ability would be grade five or 
six; and level D, consisting of those performers xdiose playing ability would 
lie within the range above grade six. The grade level was defined by the 
playing ability which would normally be expected of a student after a specified 

number of years of training and was indicated by the teacher of each subje ct.

The instruments under consideration were limited to two of those, in 
the symphony orchestra, which are most commonly used in the public schools.
The violin was selected as the representative of the string section of the 
orchestra, and the clarinet as the representative of the woodwind section.
Two instruments were included in order to provide a check on those items of 

difficulty which might be peculiar to one of the two instruments. Thus, at 

each level, half the performers were violinists, and half were clarinetists.
The musical elements presented to the performers in the sight-reading 

test included pitch, key, accidentals, time, rests, rhythm, and interval.
The key signatures were limited to the major keys, since the majority of the 

misic performed by public school instrumental music students is written in 

the major mode. The pitches included in the test covered only the normal 

playing range of each instrument. The accidentals used included sharp, flat, 
and natural. The time signatures were limited to the four most common 
signatures: 4/4, 3/4, 2/4, and 6/8. Whole, half, quarter, eighth, and six­
teenth notes and rests were used in the study, since notes and rests of a 

denomination smaller than sixteenths would occur infrequently in music written 
for school pupils. The sizes of the intervals used in the test varied from 

primes to octaves.
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Related Literature and Research

The literature related to the problem of sight reading in instru­

mental music deals with three types: sight reading in music, measurement
in music, and diagnosis of reading difficulties.

Sight reading in music.— The value of sight reading in music has been 
verified by many leading music educators. These educators have indicated 

the following outcomes for those who are proficient in sight reading: en­

riches musical life; makes possible significant instrumental performance; 

opens up a world of enjoyment; provides a stimulating feeling of mastery; 
and strengthens the love for music. Not only have these educators indicated 
the value of sight reading in music, but they have also indicated the need 

for further research in this field. They have, in addition, pointed out the 
dearth of diagnostic tests in the area of sight reading in instrumental 

music.

Measurement in music.— Measurement in music, in this study, includes 
achievement testing, performance testing in vocal music, and performance 
testing in instrumental music. Achievement testing has been carried out 
mainly through a pencil and paper type of technique. Most achievement tests 

have concerned themselves with knowledge about music rather than with per­

formance in music. In some cases, objective methods of scoring have been 

used, while in others, subjective methods have been used. A small number of 
tests have been used in the field of vocal performance testing. In these 
tests, the analysis of errors was not carried out in detail for all phases 
of performance, nor was a diagnosis of errors made for subjects at various 

levels of performing ability. Although objective scoring was used in some
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cases, little use was made of a method of recording of the performance which 

would allow for repeated perusal of the data for errors. Although classifica­

tion of errors was used in some of these tests, none of these classifications 

appeared to be adequate for the present study. There is a definite lack of 
testing material in the field of performance in instrumental music. Most of 
the studies in this field have used the piano or the organ as the performing 
medium. Pertinent to this study, these investigations have indicated methods 

of computation of item difficulty for music included in the test, methods of 

classification of errors, methods of scoring, and methods of analysis of 

test data. However, none of these tests included all of the following vital 
elements: construction of test from true-to-life music; provision for various
levels of performing ability of the subjects; detailed analysis of errors, 
and comparison of performing mediums.

Diagnosis of reading difficulties.— A comparison of reading difficulties 

in tire reading of literature and in the reading of music indicates the value 

of research in the music field similar to that already carried out in the field 
of reading. The usefulness of oral reading tests in reading diagnosis points 
to the probable value of similar tests in the field of performance in instru­

mental music.

Procedure

The method of investigation used in this study was a modified fora of 
the normative survey technique. Criteria were first set up for the prepara­
tion of the seventeen exercises of the sight-reading test, which included a 
preliminary exercise designed to verify the assignment of the subjects to
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levels* The background material used in the construction of the test exer­
cises was based on an analysis of six selected books of violin studies. These 

studies ranged in difficulty from easy material for beginning students to 

difficult material which would provide a challenge even for professionals. A 

detailed analysis of the selected studies was made with, regard to the following 
items: key signatures, time signatures, rhythmic patterns of the measures,
accidentals, intervals, and rhythmic groups. On the basis of this analysis, 

the test exercises were constructed and then subjected to a trial presenta­

tion, using subjects not included in the final testing program of the study.

As a result of this presentation, the final test was developed, the method of 

scoring established, the method of tabulation formulated, and the directions 
for administration determined.

The sight reading test was then administered to each subject individually

and a wire recording was made of his performance. The recordings were played

back as many times as was necessary to permit a thorough and detailed study 

of the test data.
Method of scoring.— The final scoring consisted of marking the errors 

on a thin sheet of paper placed over each test exercise. The use of the 
extra thin sheet made it possible to use the same copy of the test exercises 

for all performers. The thin sheet of paper was so placed on the page as to

permit it to be replaced over the test exercises at any later time for further
re—cheeking.

A code system was evolved for use in marking the errors. This code 

may be illustrated, by ANS 2, 6. This, decoded, would read; added note, same,

interval of a second, error occurring in rhythmic group six.
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Method of tabulation.*— The description of each error was transferred 
from the scoring sheets to a tabulation sheet for each subject which gave 
subtotals for each exercise played and also gave the total number of errors 

of each type made by the performer. Information concerning the rhythmic 

group and the interval was tabulated on another type of tabulation sheet for 

each performer. The totals of each individual tabulation sheet were then 

recorded in tables showing relationships between the factors under considera­
tion in the study.

Analysis of Erras in Four Phases of Performance

In proportion to the number of opportunities for errors, the perfor­

mers found most difficulty in playing accidentals. However, in most music, 
it is generally true that few accidentals are played in comparison to the 
number of opportunities for errors in playing rhythm, key, and pitch. Of 
the three phases of performance, rhythm was the one in which by far the largest 
percentage of errors was registered. In fact, more than half of all the 

errors made during the tests were errors in rhythm. Next in importance was 

the playing of key, which accounted for more than one fourth of all errors. 

Approximately one sixth of all errors was made in the playing of pitch.

In the playing of specific accidentals, the performers found little 
difficulty with naturals, save for one note, 3 natural. The amount of diffi­
culty in playing other accidentals seemed to vary directly with the order 

in which that sharp or flat is added to the key signature. Thus, more 

difficulty-’ was found in playing B sharp, the fourth sharp to be added, than 

in playing C sharp, the second sharp to be added in key signatures.
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In playing specific notes of the key, the performers encountered little 

difficulty with naturals, save for notes F natural and 3 natural. As was true 

in accidentals, the difficulty in playing the sharps and flats appeared to in­
crease directly with the order in which the sharps or flats are added to the 

key signature.

In proportion to opportunity for errors, the performers found least 

difficulty in pitch. In fact, the ir.Mher of errors nade in all categories 

of errors in pitch was less than one half of one per cent of the number 
played. The majority of errors in pitch consisted in the playing of either 

a higher or a lower note than was written in the score. The number in playing 

of either higher or lower notes was approximately the same. Addition of 

notes consisted mainly of repeating of a note in the score rather than adding 

a note at either a higher or a lower level.

The majority of the errors in rhythm were made by holding a note too 

long or releasing a note too soon. Of the several types of rhythm errors, the 

performers made the largest percentage of errors in extending rests too long. 

Rests were more often inserted incorrectly between measures than between or 

within rhythmic groups.

Analysis of Errors at Four Levels of Performing Ability 

The four phases of performance seemed to present approximately the 
same relative difficulty to the performers at each of the four levels of 
performing ability. In each instance, the subjects found most difficulty 

in playing accidentals and rhythm, and least difficulty in pitch and key.

Even though the test exercises became more difficult with the rise of level,
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the percentages of errors decreased from level A to level D, with the most 

rapid decrease occurring between levels A and B.

There was no indication that the incidence of errors in the plqing of 
accidentals, at all levels, could be attributed to the playing of one or more 
particular accidentals. While subjects of level A found considerable diffi­
culty with each accidental which they played, the subjects of level D were 

comparatively very proficient in playing all accidentals which they encountered. 

The most rapid progress in ability to play accidentals was noted from level A 
to level B. The performers of level C erred on only four out of the twelve 
different accidentals which they played and were generally proficient in 
playing naturals.

The performers at each of the four levels of performing ability 
appeared to have the same relative difficulties in key. In general, they 

were most proficient in playing naturals, and seemed to find that the diffi­

culty of playing sharps and flats increased directly with the order in 
which the sharps or flats were introduced in key signatures.

Although the number of errors was relatively small in every instance, 
it appeared that the performers experienced similar difficulties in pitch 

at each of the four levels of performing ability'. Even in level A, one per 

cent or less of errors was registered on each particular type of pitch errors.

At the three higher levels of performance, the percentages of errors were 
generally less than half of one per cent in all areas of pitch. The errors 
in pitch which ware most commonly made by subjects of all four levels were; 

substituting a higher or a lower note and repeating a note which was written 

in the score.
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The members of each level of performing ability appeared to find 
proportionately the same difficulty with regard to the various areas of 

rhythm. The majority of tine errors in rhythm consisted of holding a note 

too long or releasing a note too soon. In terms of opportunities for errors, 

the subjects of each level appeared to encounter more difficulty with rests 
than with notes,

Analysis of Errors by Violinists and Clarinetists 

The violinists and clarinetists appeared to experience approximately 

the same difficulties in sight readiig in music. They exhibited a very close 

agreement in percentages of total errors and in percentages of errors in each 

of the four phases of performance. The daruetists were slightly more pro­
ficient than tie violinists but the difference was small. A close parallel 
existed in the observations made concerning key and accidentals. In both 

cases, the two groups of performers were most proficient in playing naturals 

and least proficient in playing the sharps and flats which are least commonly 

used. It apPears(i that little difference existed between the difficulty en­
countered by the violinists and clarinetists in pitch since both groups of 
subjects made less than one half of one per cent of errors in all save one 
of the categories of errors in pitch. In general, both groups of instru­

mentalists found approximately equal difficulty in rhythm; however, the 

violinists appeared to lave more difficulty with rests than did the clari­

netists,

Analysis of Errors by Violinists and Clarinetists 
at Four Levels of Performing Ability

The violinists and clarinetists, at each of the four levels of pro-
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ficiency showed remarkable agreement in the percentages of errors made in 
each of the four phases of performance. Although variations were noted, it 

appeared that the major difficulties encountered by both groups of instru­

mentalists were the same as had been indicated previously for each of the fiur 

levels. In the playing of accidentals, the violinists and clarinetists 
appeared to experience approximately equal difficulty in playing particular 
accidentals• The greatest variation in number of errors in accidentals was 
found in level A. At the three higher levels of performance, a very close 

agreement was found in the number of these errors made by violinists and 

clarinetists. In the playing of key, violinists and clarinetists made 

appDDximately the same percentage of errors. The greatest variation in num­
bers of errors on particular notes was found in level A. Most of the varia­
tion in difficulty was found in the playing of three notes: F, C, and B.
The next greatest variation was found in level B. In levels C and D, there 

was a close agreement in the percentages of errors made by both violinists 

and clarinetists. The percentages of errors in pitch made by the violinists 

were extremely small at each of the four levels, and were nearly equal for 

performers on both instruments. There did not appear to be any evidence that 

the choice of instrument had any significant relationship to errors in pitch. 

In rhythm errors, there was rather close agreement between the percentages of 

errors registered by both the violinists and clarinetists at each level. An 

exception to this general statement is that the violinists were less pro­
ficient at each level than were the clarinetists with regard to the execution 
of rests.
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Analysis of Errors in Bhytianic Group and Interval 
No particular rhythmic group appeared to present narked difficulty 

to either group of instrumentalists at any of the four levels of performing 

ability. The performers, in general, were least proficient in playing the 

five rhythmic groups which are played for the longest period of time; however, 

this may be explained by the large percentages of errors made by the members 

of levels A and 13 in playing these groups. The violinists of these two 
levels made larger percentages of errors than did the clarinetists in playing 
these five rhythmic groups. With the exception of the above observations, 

little variation was noted in the percentages of errors made in playing any 

particular rhythmic groups.

The size of the interval seemed to bear little relation to the per~ 

centages of errors made by both groups of instrumentalists at each of the 

levels of performing ability. The percentages of errors made in each level 

varied, as did the ranges of percentages; however, there was no consistency 

with regard to those intervals which were difficult or easy to play. The 

distribution of errors in intervals made by the violinists and clarinetists 

was approximately the same.

Conclusions

The results of this study seem to indicate the following conclusions 
with regard to the questions raised in the statement of the problem;

1. The playing of rhytlim, as evidenced by the large number of 

errors reported in this study, is the major source of difficulty in the 

sight reading of music for violin and clarinet.
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2# Accidentals, though played less frequently then the other phases 

of performance, present considerable difficulty when they are met in music, 

particularly in the first few years of instrumental study for violinists and 

clarinetists.

3® In the playing of key, the amount of difficulty appears to in­
crease directly with the order in which the sharps and flats are introduced 

in the key signature. Practice materials, written in keys using a large 

number of sharps and flats, might profitably be given more emphasis in the 

instrumental music program.

4. Violinists and clarinetists acquire proficiency in playing the 

correct pitch at an earlier stage of training than they achieve mastery of 

rhythm, accidentals, and key.

5* flie relative difficulty found in playing accidentals, key, pitch, 

and rhythm is the same at each of the four levels of performing ability.

6. In playing the four phases of performance, violinists differ from 
clarinetists only slightly in. their pattern of errors® Thus, many of the 

problems in sight reading in music may be dealt with in classes containing 

performers on two or probably more different instruments.

7. 'Tie particular rhythmic group has little relationship to the 

number of errors made by the performers in playing the four phases of per­
formance.

8. The size of the interval has little relationship to the number of 

errors made by the performers in playing the four phases of performance.

9. No data of the study appear to contradict the assumption that
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ability in sight reading in music is dependent 011 a general insight with 
regard to each of the four phases of performance. In fact, the observa­

tions which were Bade concerning the level of performance, the choice of 

instrument, the rhythmic group, and the interval seem to bear out this 

assumption.

Problems for Further Study

The following problems lave been suggested by the analysis of the 

data of this study:

1. A study of the effectiveness of several contrasting methods of 

teaching of rhythm.
2. A study of the effectiveness of an intensive program of instruc­

tion on the problem of playing of accidentals, using materials designed to 

provide more opportunity for the playing of accidentals than is commonly 

provided.

3. A study of progress in sight-reading ability arising from the use 

of instructional material utilizing least comonly used keys.
4. A series of case studies of individual students with reference to 

their performance in reading music, using the findings of this study as a 
basis for comparison.

5. A study of the effectiveness of heterogeneous grouping for 

generalized instruction in the techniques of sight reading.
6. A study of the causes of errors made by instrumentalists in the 

sight reading of music.
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APPENDIX

Preliminary Exercise of the Sight-Reading Test 

Exercises 1-16 of the Sight-Reading Test
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PRELIMINARY EXERCISE

/L rr'T i --------1------1—

. J ...1

■.fS--..j..-zr-~- — j------ J—i—
,.y uL-J-Z

— - i l-pr-F-

y j  j

F- f  p p f

■J "J *  1
r  r :: p :— 1

 ̂ f—i —
d

\Jhpf

.f —E j—*—

r '  f  r  g '

_|___Jr.—*._s*J_

■ i m - i ...)

—*—f— 1------- 1

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



188

EXERCISE NO. 1
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EXERCISE NO. 2
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EXERCISE NO. 3
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EXERCISE NO. 4
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EXERCISE NO. 8
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