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A TRIAL OF THE CONTROLLED READER
AS APPLIED TO MUSIC READING

CHAPTER 1
INTRODUCTION

Background and Need for the Stu&f

The available knowledge gained by psychologists about
the sight-reading of musical notation has been, for the most
part, neglected by those who develop teaching materials for
the improvement of sight-reading. Clyde Nobel states:

Sight-reading is a complex type of neuromuscular
activity requiring a high degree of perceptual-motor
skill with two major functions or processes: (a)
rapid visual discrimination of the musical notation,
and (b) proper coordination of a variety and sequency
of motor movements. From a psychological point of
view, the acquisition of sight-reading skill is a
practical problem in transfer of training. The carry-
over effect of practice under one set of conditions to
performance under another (sic).

He advocates that the student must train for transfer as
shown in his principle of transfer:

1. Training for sight-reading should involve
practicing by the whole rather than the part method.

1Clyde E. Nobel, "Sight Reading Psychology," Music
Journal, XVIII (September, 1960), pp. 74-75.
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2. Reading through entire secticns crf unfamiliar
material should be executed without concentrating on
details.

3. The student should acquire s«ill in hunting.,
tehavior, to lcok ahead, not sto,ping Jor errors.”

The importance of teaching music : - sding along with per-
forming technique justifies more resesrch and experimentation.
Unlike music reading, verbal reading rnas been subject to con-
tinuous research applied in reading latoratories in many high
schools and universities. The reading latoratories have
training programs designed to increase perception span, rate
of speed, and comprehension. With the increase of these fac-
tors, the fixation pause is minimized sc¢ that the reader fixates
only twice during one line of print.

A successful reading program like the one employed at
the University of Oklahoma's reading laboratory uses a variety
of pacing machines such as the Keystorne Tachistoscope, Shadow-
scope Pacer, and the Controlled Reader. In this reading pro-
gram the students are given a battery of tests to provide them
as well as the instructor with a comprehensive record of their
reading abilities or disabilities. The students then receive
instruction on how to fixate, perceive, and group words togeth-
er. Along with class instructions, the students practice
individually with the various pacing devices in an effort to
create new reading hatits.

Music reading and verbal reading are similar in that the

eye moves from left to right. For single-line instruments reading

21bid.
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is executed one line at a time, the same as in verbal reading.
Another similarity existing between both forms of reading is
that the reader must have a working krowledge of vocabulary
in one and of musical notation in the otner. Common to btoth
forms of reading is phrasing and interpreting. In verbal
reading, phrasing occurs by grouping several words into a
meaningful statement. Musical phrasing is done by grouping
several notes to form a figurej successive figures form a
motive and successive motives form a phrase. Interpretation
is very similar for both forms of reading in that the overall
meaning of a text or composition can only bte perceived through
careful analysis of interpretation.

Although verbal reading and music reading have many
common factors, music reading differs significantly from ver-
bal reading. The three major aspects of music reading that
are not aspects of verbal reading are rhythm, melody, and
harmony. Each of these factors presents a different task not
found in verbal reading. Rhythm, for example, has two dif-
ferent functions. In prose rhythm is related to tempo while
i music, rhythm means the number of definite pulsations that
each note receives in a given measure. It is possible for a
measure of music of four pulsations to have several differ-
ent notes, each requiring different rhythmic time values.
Melody differs greatly in music because of the larger pe-
ripheral field of vision required by the system of musical
notation. In verbal reading, the line of prose remains con-

stant, and the melodic aspect is provided by the inflections
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of the voice, which do not require that the eyes move in an
up and down fashicn. The harmonic structure of piano musiec
creates for the reader an especially difficult task not
experienced in verbal reading. A perscr reading piano music
must see several notes vertically and hcorizontally on two
different clefs, look for tempo and dynamic markings, and

execute these symbols simultaneously.

Delimitations cf the Study

This investigation was confined to the testing and
training of sixteen university music majors, using the Con-
trolled Reader for the purpose of reducing the number of fix-
ation pauses and pause duraticns and increasing the perception
span. The purpose of the study was to evaluate the Controlled
Reader as an instrument for developing better sight-readers.
The study also involved the musical factors of accuracy of
pitches, accuracy of rhythm, articulation, and dynamics--all
necessary for the development of good sight-reading. Other
musical factors involved in general musicianship but not
directly connected with sight-reading were intonation, phras-
ing, technical facility, and tone quality. The training pro-
gram was designed to develop only those factors which were
necessary to increase sight-reading ability.

More experimentation is needed in developing better
methods of reading music based on the available findings con
perception span, fixational pause, and pause durations. The

need for this study grew out of the awareness of this writer
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that in order tc develop a systematic method of reading music,
more insight into perception span with the aid of the most
advanced reading machines is needed. This led to the develop-
ment of an eight-week training course tased on the principles
of the reading laboratory at the University of Oklahoma, using

the Controlled Reader with musical notation.

Statement of the Problenm

The problem of this study was tc evaluate the Controlled
Reader as an aid for increasing perception span when applied
to music reading. A subproblem was an evaluation of the per-
formance of.college music majors on their instruments after
they had broken o0ld reading habits and a@justed to the con-
cept of perceiving a whole measure of music in one fixation

pause.

Definition of Terms

For the purpcse of this study the fcllowing definitions

were used:

Perception span -- The amount of material seen at each
fixation.
Fixation pause -- A point in time when the eyes focus

on the reading material. During this fixation pause, recog-
nition of the material occurs.

Pause duration -- The length of time the eyes remain in

a fixation pause.

Tachistoscope -- A film strip projector that projects

woras or phrases at exposure times varying from several seconds

to one one-hundredth of a second.
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Tachistoscopic Training -- A method of inducing the eye

to perceive more material in less time by projecting the
material at timed intervals.

Controlled Reader -- A film strip projector that presents

reading matter under conditions that impose constraint on eye
movements and rate of reading by regulating the number of

words presented per minute.

Hypothesis of the Study

Music reading and verbal reading have significant ele-
ments in common that allow Controlled Reader training to
develop more efficient sight-readers in less time than with
conventional methods. (The eight null hypotheses formulated

to test the basic hypothesis will appear in Chapter III.)

Review of Related Literature

Studies germane to the present project can be grouped
as follows: (1) investigations of the general matter of
visual perception and fixation pause in eye movements related
to both verbal and music reading and (2) investigations of
the particular matter of using tachistoscopic techniques.

This summary deals with the major findings in both categories.

In 1929, Tinker3 completed a study on eye habits in
reading. He investigated the role of fixation-pause duration
in reading by conducting experiments with dots and single

letters. His findings indicated that the proportion of reading

3Miles A. Tinker, "Visual Apprehension and Perception in
Reading," Psychological Bulletin, XXVI (1929), pp. 223-236.
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time to pause duration averaged 92.7 percent while the propor-
tion of reading time to eye movements was only 7.3 percent.
The percentages varied with the comprzhension requirements
but, in no case, did the razauze take leccs tnan 90 percent ¢f
the reading time. He further concluded that the pause dura-
tion had no significant relation to fixation frequency or
regression frequency.
In 2 study completed in 1951, ’1"31n.kerbr described gbjective
reading as a narrow visual fixation in which few letters were
apprehended per exposure. The reader recognized dominant
parts first and was influenced very little by total forms in
perceiving words. On the other hand, subjective reading was
characterized by a wide field of vision and a perception of
total forms. The total form appeared to be the important
element in word perception.

In 1928, Tinker? found that the time taken for fixation-
al pauses plus the time taken for eye-movements gave the total
reading time for any selection. The largest portion of read-
ing time was devoted to fixational pauses; thereby, he con-
cluded, that perception in reading occurred only during the

fixational pauses. In reading algebra and chemistry formulae

(reading that more closely parallels music reading), the

hMiles A. Tinker, "Fixation Pause Duration in Reading,"
Journal of Educational Research, XLIV (1951), pp. 471-479.

5Miles A. Tinker, "Eye Movement Duration, Pause Per-
ception and Reading Time," Psychological Review, XLV (1928)
pp. 385-397.
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number of fixations was about 50 percent greater than the num-
ber of fixations in reading prose.

6 described two approaches to the question of the

Sisson
relation between Oculo-motor and Central eye movements in
reading: (1) In Oculo-motor reading, one must discover whether
or not movements are amenable to practice and, if they
are, whether or not the clinician can institute proper eye-
movements through training; (2) In Central, one must decide
whether or not eye-movements are sympotomatic of the reading
processes. In his results, he concluded in favor of Central
by declaring that eye-movements are not explanations of
reading ability but are symptoms of underlying processes of
assimilation.

Van Nuys and Weaver7 were concerned with the influence
of the rhythmic and melodic factors in music upon measurable
aspects of ocular and manual behavior. An attempt was made
to study and determine the relative difficulty of rhythmic
and pitch relations and their influence on the durations of
reading pauses. The immediate memory span was used as the
criterion of difficulty because the span depends upon the
amount of material that can be visually explored, organized,

and retained until executed by the hands. In their experiment

6g. D. Sisson, "The Role of Habit in Eye-Movements in
Reading," Psychological Record, I (1937), pp. 157-168.

7K. Van Nuys and H. E. Weaver, "Memory Span and Visual
Pauses in Reading Rhythms and Melodies," Psychological Mono-
raphs, LV (1943), pp. 133-150.
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they used three different kinds of reading material: (1)
selections in which only the time values varied; (2) selec-
tions composed of different pitch intervals but having notes
of only one time value; and (3) selections made by combining
some of the rhythmic and melcdic from the first and second
selections.

The Dodge method8

of photogravhing eye movements was
used. Light was reflected from the cornea of the reader's
eye to the lens of a magnifying camera. While the subject
was reading, the light was focused on 35mm film at a contin-
uous rate of 5.6 cm per second.

Their results indicated that (1) melodic factors con-
stitute the limiting conditions for memory span, (2) increased
memory span depends upon improvement in ability to apprehend
pitch patterns as melodic segments of a composition, and (3)
rhythmic factors constitute the limiting conditions for rate
of reading or aversge pause duration. According to these
results, the improvement in ability to group rhythmic figures
must occur before an increase in rate of reading is indicated.

Dallenback9, supplementing the experiments of Whipple
and Foster, in whicnh they scientifically examined the results
of Catherine Aiken's exercises in visual apprehension, trained

second grade children with flash cards composed of seven types

Ibid.

JKarl M. Dallenback, "The Effect of Practice Upon Visual

Apprenension in School Children," JoEgnal of Educational Psv-
chology, V (1949), pp. 321-324, 387-LOL.
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of material: (1) numerals, (2) letters, (3) combined numerals
and letters, (%) words, (5) combined numerals, letters, and
words, (6) geometrical figures, and (7) various materials
combining all of the above.

A rapid improvement occurred in the beginning, but the
improvement leveled off to a slower rate. The children clas-
sified as poor made a slower and more prolonged improvement,
but they ultimately surpassed the group classified as medium.
The effects of the drill were still present after 41 weeks of
no practice, and boys had a greater visual apprehension than
did girls.

10 in comparing word-reading and music-reading,

Weaver,
found that one musical note is the equivalent to one word.
The average perceptual span for music symbols varied between
three and five notes for different kinds of note arrangements.
In relation to the perception span, the rhythmic and tempo
requirements of music made the reading rate far different from
word-reading. The average pause durations were generally
longer in music reading than in verbal reading with a higher
correlation existing between reading time and pause dura-
tion than between reading time and the number of pauses.

Lannert and Ullman11 tested several subjects in order to

identify any distinct factors, to determine how important these

104, E. Weaver, "Studies of Ocular Behavior in Music

Reading," Psychological Monographs, LV (1943), No. 249, pp.
1-190

11y, Z. Lannert and M. Uliman, "Factors in Reading Piano

Music," American Journal of Psychology, LVIII (January, 1945),
pp. 91-99.
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factors are, and to discover methods of improving sight read-
ing. The factors investigated were:

1. Counting eye movements from musical score to keyboard;

2. Reproducing scales; arpeggios, and chords with eyes
closed in order to test familiarity of keyboard;

3. Stating of time, key, and modulations by the subjects
in order to check for guessing;

4. Checking for span of reproduction by giving students
a short time to look over the score before playing;

5. Checking of reading ahead by having subjects read
the first measure and then play it again while reading the
second measure.

The factors indicated from the results of the testing
that the better readers had the largest perception span and
tonal imagery. |

Smithl? reported that in the teaching of music reading
auditory imagery should be given a great deal of consideration
as one of the factors influencing the efficiency of music read-
ing. He made some experiments in mental perception of word
sounds and mental concepts of musical sounds.

From the results of his testing, Smith concluded that
auditory imagery is present in the music reading complex and
is developed simultaneously with development of skill in music

reading. He suggested that auditory imagery se=zms to increase

12¢ystavus H. Smith, "Auditory Imagery in Music Reading,"
Unpublished Master's thesis, Stanford University, 1947.
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efficiency in sight-reading music and that ear training will
develop more auditory imagery.

Thompson13 analyzed and compared errors made by perform-
ers in four different levels of performing ability using aceci-
dentals, key, pitch, and rhythm as the testing criteria.
Because of their importance to the orchestra and band, the
violin and clarinet were used as the performing instruments.
This study provided a possible diagnosis of reading difficul-~
ties to be used as a basis for remedial teaching as well as
for the development of better methods of instruction.

The results of the study indicated that the major source
of difficulty in sight-reading was rhythm with accidentals
secondary. It also showed that the size of the intervals had
little effect on the relationship to the number of errors made
by performers.

Petzold1LF stated that the following areas of music
reading were relatively unknown to musicians: (1) adequaie
identification of the learning process as it applies to music
reading; (2) development of effective procedures for teaching
music reading; (3) design of effective instruments to measure
and evaluate music reading competence; and (4) the determina-

tion of reasonable levels of music reading competence for

Laibert G. Thompson, "An Analysis of Difficulties in
Sight-Reading Music for Violin and Clarinet," Unpublished Ph.D.
dissertation, University of Cincinnati, 1953.

14Robert G. Petzold, "The Perception of Music Symbols
in Music Reading by Normal Children and by Children Gifted
Musically," Journal of Experimental Education, XXVIII (June,
1960), p. 271.
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childr2n representine various grade levels and various degrees
of musical ability. In his study of perception of music sym-~
bols by normal and gifted children, he concluded that (1) in-
strumental instruction does not seem to be a factor in the
music reading abilities of either average or gifted children,
and (2) training will exert a greater influence if greater
emphasis is placed on the meaning of musical notation rather
than mechanical responses to visual stimuli.

Wheeler and Wheelerl) tested 243 fifth and sixth grade
pupils of the Sylvania Heights School, Miami, Florida, in an
effort to establish the relationship between music reading
and language reading abilities. Testing of musical sxill was

done by the Knuth Achievement Test in Music. The results and

conclusions were:

1. There were no sex differences in the ability to
read music;

2. Approximately three-fourths of the children had no
opportunity to learn to read music except through the public
school music program;

3. Pupils taking private instruction read music better
than those engaged in public school music only;

4, Achievement in music reading was much lower in res-
pect to grade norms than achievement in language reading;

5. There was a low correlation between language and

music reading but not sufficient to justify and assume that

15Lester R. Wheeler and Viola D. Wheeler, "The Relation-
ship Between Music Reading and Langua%e Reading Abilities,"”
Journal of Educational Research, XLV (1952), pp. 439-450.
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the techniques involved in reading music were closely related
to verbal reading;
6. Language reading ability was more closely related
to intelligence than was music reading ability.

16 investigating the effects of the tachistoscope

Renshaw,
on visual perception and reproduction of forms, used tachis-
toscopic training sessions to improve the span of recogni-
tion of various sizes of digits. From this training, he con-
cluded that tachistoscopic training with digit patterns
produced an increase in reading speed and comprehension and
at the same time enlarged the vertical and horizontal meridian.

Jacobsenl? completed research in analyzing eye-movements
in reading music at the University of Chicago in 1926. The
purpose of his investigation was to determine the eye-movements
in reading music and to apply the findings, if of any value,
to the teaching of music reading. The results of this study
brought out three characteristics of the span of recognition
in reading music: (1) vertical as well as horizontal move-
ments must be considered; (2) the content of the area rather
than the extent is important; and (3) the retention ability
of the reader influences the size of the span of recognition.

He suggested forcing quicker perception by the use of

a metronome and other devices as an incentive. He also implied

16Samuel Renshaw, "The Visual Perception and Reproduction
of Forms by Tachistoscopic Methods," Journal of Psychology,
XX (1945), pp. 217-232.

l7Irving 0. Jacobsen, "An Analysis of Eye-Movements in
Reading Music," Unpublished Ph.D. dissertation, University
of Chicago, 1926.
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that the span of recognition can be enlarged 42 percent and
the rate of recognition 32 percent. Jacobsen also warned that
eye movements are symptoms rather than causes of mature and
immature reading and that the error of teaching eye movements
should not be made. He suggested that reading which results
in the desired eye movements should be taught.

In a further study, Jacobsen18 attempted to determine
the habits of readers in various stages of training as shown
by eye movements characteristic of the different stages in
transition from immaturity to maturity in reading music. All
material used was original, consisting of 18 short vocal and
instrumental selections.

Photographic records were made by reflecting a pencil
beam of light from the cornea of the subject's eyes through
an electrically driven tuning fork vibrating at 29 vibrations
per second. The vibration of the tuning fork produced on film
a line of dots, indicating a pause in the reading.

Characteristics of the immature reader consisted of many
fixation pauses of long duration with numerous regressive
movements. Many unnecessary pauses were made because of the
slowness of recognition of the notation. The mature reader,
on the other hand, made fewer pauses of shorter duration,
with no regressive movements. The perception span for the
immature reader was one note per fixation. It was one to four

notes per fixation for the mature reader.

18Irving 0. Jacobsen, "An Analytical Study of Eye-Movements
in Reading Vocal and Instrumental Music," Journal of Musicology,
IIT (1941), p. 3.
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Jacobsen,19 using the results from his research, formu-
lated the following useful‘techniques for school music train-
ing:

1. Training in methods to improve perception, including
two or more notes for every pause;

2. Simple reading material for immature readers, con-
sisting of diatonic notes first with a gradual introduction
of accidental signs;

3. Determining the extent of recognition through content
rather than the size of the area;

4. More drill in rhythms for quicker recognition;

5. More material designedieSpecially for beginners and
immature readers.

Dodge20 in his study of visual fixation concluded that
the tendency to reduce the physical exposure time to a minimum
by tachistoscopic methods was a methodological mistake based
on a psycho-physical misconception. To introduce unusual con-
ditions foreign to natural fixations could lead to a distorted
analysis of the processes of apprehension and make the con-
clusions of normal perception valueless and false. He was
very much against the use of the tachistoscope as an attempt
to transfer the effects of minimal exposure to the normal pro-

cesses of apprehension.

191rving 0. Jacobsen, "An Analytical Study of Eye-Movements
in Reading Music and the Bearing of That Study Upon Methods and
Procedures in School Music Training,”" Music Supervisors National
Conference, Twenty-First Yearbook, (1928), pp. 284-289.

20ﬁéymond Dodge, "An Experimental Study of Visual Fixa-
tion," Psychological Review, VIII (1907), N. 35, p. 32.
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Bean,21 investigating the visual, auditory, and kines-
thetic imagery in the transfer of musical notation to the piano
keyboard, used a five step testing procedure:

1. The Seashore tonal memory and rhythm test was given
to determine the clearness of the auditory impressions;

2. The same material was presented tachistoscopically
to compare the clearness of visual and auditory impressions
of the same materialj;

3. A succession of tones and rhythms similar to Sea-
shore's, but slightly altered, were given and the subject named
the altered tone or rhythm;

4. The subject, on a silent piano, played the tones that
he thought he heard;

5. The same material was given with enough time for
the subject to see the pattern and then play it.

From the results of the testing the following conclu-
sions were evident:

1. Visual imagery was easier than auditory imagery;

2. None of the readers could translate seen notes into
heard notes, but some were vaguely aided by what they thought
the notes should sound like;

3. In reading situations a note meant the act of press-
ing a key, not a sound;

4. Rhythmic figures were also interpreted in terms of
action, but a few readers heard them at sight;

5. A low degree of both visual and auditory imagery

resulted in reading disability.
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Bean found that if an individual could not perform accu-
rately the tasks requiring the use of visual and auditory
imagery, he was aided very little in his reading.

Whee1wright,22 experimenting with the perceptibility and
spacing of music symbols, studied the effect of spacing these
symbols in consistent relationship to time values while sight-
reading at the piano.

The differences of speed and accuracy of perception
between traditional spacing and spacing in ratio to time val-
ues indicated that boys are helped by spaced symbols. Girls
had an advantage with traditional methods of spacing. The same
process given tachistoscopically proved that girls exceed the
boys in accuracy, but the differences were made when the sym-
bols were spaced in proportion to their time values rather
than when spaced in the traditional manner. This offered psy-
chological advantages to the reader not provided by music
that was traditionally spaced.

Weaver23 investigated the number of musical symbols that
could be seen at a single fixation of the eyes by tachisto-
scopic techniques. The subjecﬁs indicated the number of musi-
cal symbols that they saw by writing and playing the total
number of notes seen at a single fixation. The results of

this study indicated that there was little or no correlation

22Lorin F. Wheelwright, An Experimental Study of the
Perceptibility and Spacing of Music Symbols (New York: Bureau

of Publications, Teachers College, Columbia University).

23Homer E. Weaver, "An Experimental Study of Music
Reading," Unpublished Ph.D. dissertation, Stanford University,
1930.
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between the results of tachistoscopic studies and the average
number of notes seen per pause during ordinary reading.

2k evaluated the tachistoscope as a measure of

Robinson
the psychological 1imit to determine the upper levels of
reading perception. The eye movements of 51 college students
were photographed to measure perception span. The width of
fixation was found by dividing the number of fixations made
into the total number of words read; perception span was found
by taking the average number of words perceived in 30 tachis-
toscopic presentations.

He concluded that the tachistoscope was not a good mea-
sure of average span used in reading and that reading meaning-
ful material was a better measure of reading span.

Stephenson,25 in his evaluation of the tachistoscope as
an aid in teaching rhthmic reading, experimented tachisto-
scopically with 58 eighth grade students. After thirty drill
sessions with the control and experimental groups, the find-
ings indicated that the mean scores were higher for the exper-
imental group, but not sufficiently higher to determine posi-
tive gains by using the tachistoscope.

Results of the experiment differed from results obtained

in other fields for the following reasons: (1) subjects may

2HF. P. Robinson, "The Role of Eye Movement Habits in
Determining Reading Perception,” American Journal of Psychology,
XLVI, (1934%), pp. 132-135.

25Loran D. Stephenson, "An Evaluation of the Tachisto-
scope as an Aid in Teaching Rhythmic Reading,”" Unpublished
Master's thesis, Brigham Young University, Provo, Utah, 1955.
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not have had sufficient training to exercise the visual func-
tion essential for achieving better results; (2) music reading
differs from other visual activities in that it is restricted
to an arbitrary time schedule which handicaps tachistoscopic
training that is dependent on speed; and (3) the control group
received special training over the experimental group.
Stephenson concluded that the tachistoscope was useful as a
supplement but not as a substitute for traditional methods.

Bean26 used a twin tachistoscope mounted on a piano to
check the reading habits of professional, student, and amateur
musicians. A close analogy totween verbal and music reading
was brought out from the results of the experiment. The good
music readers grouped notes into meaningful units related to
their context just as readers reading prose do. Practice with
the tachistoscope demonstrated that part readers became pat-
tern readers if their response to notes became sufficiently
antonatized. It was also noted that the span of perception
increased before accuracy did.

Buegel,27 using a short exposure technique in determining
the difference and delimiting factors in reading piano scores,
concluded that notes are read through the organization of

single notes into higher perceptual units. Certain combinations

26Kenneth L. Bean, "An Experimental Approach to the
Reading of Music," Psychological Monographs, L (1938), p. 226.

27Herman F. Buegel, "Differences and Delimiting Factors
in Reading Piano Scores," Unpublished Master's thesis, Univer-
sity of North Dakota, 1934.
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of tones were recognized by special characteristics, and
familiarity was a factor in recognition span.

Stokes,28 using junior high school students from the
general music classes, orchestra, and band, experimented with
the effects of tachistoscopic training on short exposures of
musical units of increasing difficulty. Training consisted of
sequential short musical units projected by a flashmeter at
one tenth of a second. A gradual increase of difficulty in
the musical units occurred. i

The study showed significant results in method of
instruction and of transfer from training in a narrow function
to skill in a broader function. 1In improving the recognition
span for short musical excerpts, tachistoscopic training had
no general effect and did not improve the reading performance
of music in general.

Wiley,2? attacking the problem of rhythm in sight-reading,
attempted to develop a method of teaching rhythmic reading with
the aid of a tachistoscope. Two fifth grade classes were
selected as experimental and control groups, tested for rhythmic
sight-reading ability, and put through a four month training
program. Both groups covered the same material and partici-

pated in both the conventional and tachistoscopic methods being

28chariles F. Stokes, "An Experimental Study of Tachis-
toscopic Training in Reading Music," Unpublished Ph.D. dis-
sertation, University of Cincinnati, 19uk.

29Charles A. Wiley, "An Experimental Study of Tachis-
toscopic Techniques in Teaching Rhythmic Sight-Reading in
Music," Unpublished Ed.D. dissertation, University of Colorado,
1962.
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tested. The study produced the following results and conclu-
sions:

1. Both groups made significant gains;

2. Tachistosecopic techniques were not more effective
than conventional methods;

3. Tachistoscopic techniques were not more effective
for those above average in aptitvde for rhythmic recognition;

4. Tachistoscopic techniques were not superior for
those either above or below the mean intelligence quotient;

5. Tachistoscopic techniques were not superior to con-
ventional techniques for developing rhythmic sight-reading
ability at the fifth grade level.

In his study, Bargar30 attempted to establish a basis
for research in the development of programs for training musi-
cians in music reading skills. A tachistoscopic recognition
test consisting of intervals, chords, and scales was designed
to test skills on visual recognition of note patterns. Stu-
dents were asked to notate the perception of note patterns
projected at one twenty-fifth of a second.

The results of his findings indicated that visual recog-
nition skills are substantially different from other skills
and that utilizing the tachistoscopic techniques would make
a significant contribution in the training of students in

music reading skills.

30Roscoe R. Bargar, "A Study of Music Reading: Ground-
work for Research in the Development of Training Programs,"
Unpublished Ph.D. dissertation, Ohio State University, 196k.
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Conclusions

A number of conflicting conclusions emerge from studies
concerned with perception span, fixation pause, and tachisto-
scopic techniques in music reading. The following conclusions
can be stated with confidence since they are based upon evi-
dence resulting from carefully conducted research in music
reading:

1. An increase in the rate of reading depends upon
improvement in ability to grasp rhythmic figures;

2. Eye movements are symptoms rather than causes of
mature and immature reading;

3. The fixation pauses of the immature reader are of
extremely long duration and unnecessary;

4, Two methods for improving rate of reading are (1)
decreasing the number of pauses and (2) decreasing the dura-
tion of pauses;

5. Differences between ability to perceive a tonal
configuration aurally and the visual perception of the same
configuration are not significant.

6. Rhythmic and tempo requirements of music reading
make it significantly different from verbal reading;

7. Practice with the tachistoscope demonstrates that
part readers become pattern readers;

8. A few studies conclude that programs using tachis-
toscopic techniques make significant contributions to music
reading;

9. The majority of the studies conclude that tachisto-
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scopic techniques are not superior to conventional methods.
While several conflicting studies on the use of a tachis-
toscope in music reading have been done, studies using the
Controlled Reader as an aid to increase perception span have
not been reported. This study will extend the research of
early tachistoscopic studies by introducing the latest

developments and applying them to music reading.



CHAPTER 1II
PROCEDURES OF THE ZTUDY

This investigation involved six major steps: (1) the
selection of the subject; (2) the use of the Controlled
Reader; (3) the administration of the pre-test; (4) the con-
struction of a training program; (5) the administration of

the post-test; and (6) the tabulation of the raw data.

Selection of the Subjects

Subjects for the study were college students majoring
in music at the University of Oklahoma's School of Musiec,
Norman, Oklahoma. All students used in the study were wind
instrument players who read treble clef music. Four trumpets,
four clarinets, four flutes, and four saxophones were selected
from two groups--freshmen-sophomore and junior-senior--to
participate in this study. A control and an experimental group
were established from a random sampling of the students involved
in the study.

A1l sixteen students were currently enrolled in private
instruction on their major instrument with no control in
regard to sex, intelligence, and socio-economic status. The
students in the control group operated under the guidance of

25
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their respective applied teachers, using conventional methods
designed by this writer. The experimental group embarked on an
eight week training program using the Controlled Reader and a

speed reading machine under the supervision of this writer.

The Controlled Reader

The Controlled Reader, a speed reading machine currently
used in the reading laboratory at the University of Oklahoma,
presents a visual stimulus under conditions that impose con-
straint on eye movements and rate of reading (see Illustration
1, page 27). Special music was selected and written of spe-
cially designed staff paper and photographed in sequence to make
the specialized film strips. FEach film strip contained 36
pages of music with eight lines of music for each frame. The
problems of a predetermined rhythm and tempc created a need
to delay the presentation of new material until the entire
line of music previously projected had been completed. This
led to a special design in which a line of music (that required
four seconds to execute) was projected on a screen. The sub-
ject was given only two seconds to perceive and execute the
entire musical line. The predetermined speed of the Controlled
Reader made it necessary to insert a blank space in the film
after each visual stimulus was projected. This allowed the
subject sufficient time to complete the musical line before
a phrase appeared (see Figure 1, page 28).

Presenting the material in this fashion allowed for a

continuous execution of an entire composition and made the
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ILLUSTRATION 1

THE CONTROLLED READER
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FIGURE 1
SPECIAL MUSIC SCORE PHOTOGRAPHED
FOR CONTROLLED READER
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material more meaningful than older tachistoscopic methods of
single phrase projections. The ultimate aim of this particu-
lar tachistoscopic method of reading music was to create a new
technique of perceiving an entire phrase of music and to exe-
cute that phrase while fixating on the following phrase.
Unlike conventional methods, the Contrclled Reader forces the
subject to look ahead, allowing no opportunity for regressive
movements. With the goals firmly established and with the
experimental group sufficiently trained, the carry-over into
conventional reading should establish for the student an ap-
preciable amount of perception span increase. If perception
span is increased, it is safe to predict that sight-reading

accuracy will increase.

Administration of the Pre-Test

A sight-reading pre-test of five musical examples select-
ed from a list of ten short excerpts was given to each stu-
dent. The musical excerpts were selected from a representa-
tive sampling of the conventional literature of the musical
instruments used in the study (see Appendix A). The subjects
sight-read the five musical examples before a committee of
four faculty members in order to get an indication of their
sight-reading abilities. The adjudicating committee indi-
cated their estimation of each student's sight-reading ability
by indicating a score of from 1 to 5 on the pre-test scale
(see Figure 2, Appendix G).

The total score for each classification was totaled for
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each committee member and totaled again for all the adjudica-
tors in order to ascertain a composite indication of each

student's sight-reading ability.

Design of a Training Program

The training program for the control group consisted of
sight-reading instruction in conventional methods by their
respective applied faculty members. A total of five minutes
for each half hour of private instruction was devoted to in-
struction and assignment of material to be sight-read at the
next lesson time. The student sight-read a predetermined
musical excerpt related to the assignment given the previous
week. The excerpt was graded by the instructor in the same
manner, using the 1l-to-5 test scale illustrated in Figure 2.
The weekly sight-reading musical excerpts were designed and
taken from other instrumental literature foreign to the instru-
ments used in the study (see Appendixz B). Each student in the
control group was required to practice sight-reading a total
of one and one-half hours weekly to insure comparable train-
ing with that given to the experimental group.

The experimental group trained with the Controlled Read-
er a total of three thirty-minute sessions per week. This
group covered one film strip each week. The films were
designed in such a way as to allow the student to increase
gradually the perception span for each eye fixation.

The beginning of each film strip contained scales in

various articulations in order to acquaint the student with
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the method and sequence of later material to be projected by
the Controlled Reader. After the students had completed the
warm-up portion of the film, they were shown short musical
compositions of elementary and intermediate difficulty. These
compositions were introduced in their original tempo. Because
relatively easy material that was familiar to the student was
used, he was able to fixate an entire phrase of music. Thus,
the students were able to form new habits that facilitated
their reading more rhythmically and melodically complex music.

The last portion of each filmstrip contained a rapid
musical excerpt in a double or triple meter. The music was
projected as if the student were reading in a conventional
method with no blank spaces between musical lines. The stu-
dent, in order to execute the musical excerpt, had to maintain
pace with the Controlled Reader. By using the Controlled
Reader in this manner, the student was afforded the oppor-
tunity for regressive eye movements or to correct melodic and
rhythmic errors.

Members of the experimental group trained with the
Controlled Reader individually on their own time for a period
of eight weeks. After completing all eight film strips, both
of control and experimental groups were given a post-test.

The results of the post-test when compared statistically with
the results of the pre-test indicated the effects of training
with a speed reading machine. Furthermore, the information
indicated the feasibility of this type of training as a sub-

stitute or merely as an aid to conventional reading methods.
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Administration of the Post-Test

In order to answer the following questions, a post-test
was given to all members of the control and experimental
groups.

l. Can a new approach to music reading be developed?

2. Can relatively advanced students break old reading
habits, develop new ones, and improve their sight-reading abil-
ities?

3. Can perception span be increased sufficiently for
more effective reading?

%4, Can more accurate reading be affected by increasing
perception span?

5. Can tachistoscopic training reduce regressive eye
movements that cause ineffective reading?

3

6. Is tachistoscopic training with the Controlled Read-
er ;uperior to conventional training methods?

The post-test was designed and tailored individually to
each particular musical instrument in an effort to control the
problems of range, articulation, and style which were encoun-
tered on the pre-test. The music involved included examples
from the instrumental literature in repertoire as well as an
original example. The original example was designed to test
the reactions of each student's ability to perform unusual
rhythmic and melodic figures.

Each student was asked to sight-read four conventional

examples and two tachistoscopic examples. The tachistoscopic

portion of the post-test included a familiar German folk song
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and an original composition. Each example was projected
twice, once with blank spaces between lines to guage percep-
tion span and once with no blank spaces to guage the facil-

ity of the performer in his reaction to rapid stimuli.

Treatment of Raw Data

When each student had been tested, the same faculty
committee graded the tape recording for each student on the
same 1 to 5 test scale shown in Figure 2. The individual
results of the testing for all sixteen students used in the
study are recorded in Appendix B for examination. The raw
data were tabulated and analyzed statistically to test the
hypotheses of the study. The results for both the pre-test
and post-test were compared to give an indication of the
value of tachistoscopic training with the Controlled Reader.
The analysis is presented and discussed in the following

chapter.

hat



CHAPTER III
ANALYSIS OF THE DATA

This study was conducted to determine whether or not
music majors at the University of Oklahoma could develop bet-
ter sight-reading techniques by training with the Controlled
Reader than with traditional methods. The experiment was
designed specifically to increase perception span, reduce
fixation pause, and reduce the number of fixations for every
projected stimulus. The projected stimulus of musical nota-
tion required four seconds to complete but the reader was
allowed only two seconds to perceive the entire phrase.

The basic data used to make the statistical evaluation
of 16 university music majors were raw scores derived from a
pre- and post-test produced by conventional and experimental
methods. The plus or minus gains for each student were record-
ed and tabulated for each classification: (1) accuracy of
rhythm,‘(25.accuracy of pitches, (3) articulation, (&) dy-
namics, and (5) general sight-reading. The Kendall Coeffi-
cient of Concordance Test was used to gain concordance between
Judges from the raw scores, defined as the average for each
judge across each subject for each of the variables. The

total scores were pooled and averaged for each subject across

34
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each variable for both pre and post measures. The Mann-Whitney
- U test was used to test differences between subject gain

scores inthe following ways: (1) the range of significance
between the pre and post measures; (2) the range of signifi-
cance betweerr the traditional method and the experimental film
method; and (3) the range of significance between the freshman-
sophomore and junior-senior populations. The Sign test was
used across the pre and post measures for the experimental
group only. This provided a test for the null hypothesis of
gains from film 1 in the pre-test to film 1 in ;;e post test.

The statistical computations provided tests of the eight
null hypotheses stated below.

1. There is no significant difference in accuracy of
rhythm for post minus pretest gains for each subject when
trained for eight weeks using the Controlled Reader versus
those traditionally trained in the same time period.

2. There is no significant difference in accuracy of
pitches for post minus pretest gains for each subject when
trained for eight weeks using the Controlled Reader versus
those traditionally trained in the same time period.

3. There is no significant difference in articulation
for post minus pretest gains for each subject when trained
for eight weeks using the Controlled Reader versus those tra-
ditionally trained in the same time period.

4. There is no significant difference in dynamics for

post minus pretest gains for each subject when trained for
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eight weeks using the Controlled Réader versus those tra-
ditionally trained in the same time period.

5. There is no significant difference in general
sight-reading for post minus pretest gains for each subject
when trained for eight weeks using the Controlled Reader
versus those traditionally trained in the same time period.

6. There is no significant difference between the ex-
perimental and control group for conventional minus experi-
mental post-test gains across all 5 variables for each subject
when trained for eight weeks using the Controlled Reader
versus those trained in the same time period.

7. There is no significant difference between freshmen-
sophomore and junior-senior groups for post minus pre-test
gains across all five variables for each subject when trained
for eight weeks using the Controlled Reader versus those
traditionally trained in the same time period.

8. There is no significant difference between film I
and film II for post minus pre-test gains for each subject in
the experimental group across all five variables when trained

for eight weeks using the Controlled Reader.

Analysis of Data

The Kendall Coefficient of Concordance test was used to
find concordance between all judges. The scores for each sub-
ject across each variable for all judges were computed and
tabulated. The following formula S~ (ﬁﬁ“‘%%ﬂ£)2 was used to

compute W, the coefficient of concordance. To find W, all
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the individual scores were totaled for each subject Rj across
all judges. The composite scores for all 16 subjects were
totaled again and divided by 16. The second step was to sub-
tract %g from Rj to provide the sum difference between them
(R {%t). The third step was to square the sum difference
(Rj --%; )2 for each subject. The fourth step was to tabulate
a composite total for all subjects and compare totals on the
R table for coefficient of concordance.3l

The same procedure was used in the pre and post measures
for all of the following variables: (1) accuracy of rhythm;
(2) accuracy of pitches; (3) articulation; (4) dynamics, and
(5) general sight-reading. Upon completing the Kéndall
‘Coefficient of Concordance test for all judges across each
variable for each subject, the R table of concordance showed
that no significant difference occurred among judges. There-
fore, the Kendall Coefficient of Concordance test provided
statistical concordance among all judges.

The function of the Mann-Whitney U test for this par-
ticular study was to provide a test that would show any signif-
icant difference at the .05 level of significance between
the experimental and control groups across all five variables
after eight weeks of training. The procedures involved were:
(1) to pool all of the scores for variable 1 accuracy of
rhythm, across all judges, for each student; (2) to divide by

31Sidney Siegel, Nonparametric Statistics for the
Behavioral Sciences. TﬁE5‘YB?EE"EEEFEGiﬁETI“ﬁssi"ESEpany,

Ine., 1956), p. 231.
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4 and get an average for variable 1 across pre and post mea-
sures; (See Table 3 Appendix C) (3) to subtract the pre-test
average from the post-test average for plus or minus gains;
(See Table 3 Appendix C) (4) to rank each score on the gain
column from the lowest to the highest score for variable 1
across each subject; (See Table 4 Appendix C) (5) to rank the
scores in rank order between the control and experimental
groups and the number of ranks for each group totaled; (See
Table 5 Appendix C) (6) to compare total scores on table J
p. 27332 for level of significance at the .05 level of
significance; and (7) to recapitulate the same procedure for
all five variables for both pre and post measures.

The Mann-Whitney U test was used to test null hypothesis
1 which states: There is no significant difference in accu-
racy of rhythm for post minus pre-test gains for each subject
when trained for eight weeks using the Controlled Reader
versus those traditionally trained in the same period. The
range of significance for accuracy of rhythm was .520. Accu-
racy of rhythm was not significant at .05 level of signifi-
cance. Therefore, for accuracy of rhythm the null hypothesis
1 was accepted as stated. (See Table 5 Appendix C)

The Mann-Whitney U test was used to test null hypothesis
2 which states: There is no significant difference in accu-

racy of pitches for post minus pre-test gains for each subject

321pi4., p. 273.
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when trained for eight weeks using the Controlled Reader
versus those traditionally trained in the same time period.
The range of significance for accuracy of pitches was .480.
Accuracy of pitches was not significant at the .05 level of
significance. Therefore, for accuracy of pitches the null
hypothesis 2 was accepted as stated. (See Table 5 Appendix C)

The Mann-Whitney U test was ucsed to test null hypothesis
3 which states: There is no significant difference in articu-
lation for post minus pre-test gains for each subject when
trained for eight weeks using the Controlled Reader versus
those traditionally trained in the same time period. The
range of significance for articulation was .520. Articula-
tion was not significant at the .05 level of significance.
Therefore, for articulation the null hypothesis 3 was accepted
as stated. (See Table 5 Appendix C)

The Mann-Whitney U test was used to test nuli hypothecis
4 which states: There is no significant difference in dynam-
ics for post minus pre-test gains for each subject when trained
for eight weeks using the Controlled Reader versus those tra-
ditionally trained in the same time period. The range of
significance for dynamics was .221. Dynamics were not sig-
nificant at the .05 level of significance. Therefore, for
dynamics the null hypothesis 4 was accepted as stated. (See
Table 5 Appendix C)

The Mann-Whitney U test was used to test null hypothesis
5 which states: There is no significant difference in gen-

eral sight-reading for post minus pre-test gains for =ach subject
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when trained for eight weeks using the Controlled Reader
versus those traditionally trained in the same time period.
The range of significance for general sight-reading was .323.
General sight-reading was not significant at the .09 level
of significance. Therefore, for general sight-reading the
null hypothesis 5 was accepted as stated. (See Table §
Appendix C)

The Mann-Whitney U test was used to test null hypothesis
6 which states: There is no significant difference between
the experimental and control group for conventional minus
experiment post-test gains across all five variables for
each subject, when trained for eight weeks using the Controlled
Reader versus those trained in the same time period. The
Mann-Whitney U test for this particular hypothesis was carried
out by averaging the experimental film and subtracting from
the conventional post-test scores to provide the plus or
minus gains. (See Table 6 Appendix D). These scores were
then ranked from the lowest to the highest and tested by the
Mann-VWhitney U test. (See Table 7 Appendix D)

The range of significance for accuracy of rhythm was
.191. Accuracy of rhythm was not significant at the .05 level
of significance. Therefore, for accuracy of rhythm hypothe-
sis 6 was accepted as stated. The range of significance for
accuracy of pitches was .253. Accuracy of pitches was not
significant at the .05 level of significance. Trerefore, for
accuracy of pitches hypothesis 6 was accepted as stated. The

range of significance for articulation was 360. Articulation



41

was not significant at the .05 level of significance. There-
fore, for articulation hypothesis 6 was accepted as stated.
The range of significance for dynamics was .O41. Dynamics was
significant at the .05 level of significance. Therefore, for
dynamics the null hypothesis 6 was rejected. The range of
significance for general sight-reading was .080. General
sight-reading was not significant at the .05 level of signif-
icance. Therefore, for general sight-reading the null
hypothesis 6 was accepted as stated. (See Table 8 Appendix D)

The Mann-Whitney U test was used to test null hypothesis
7 which states: There is no significant difference between
freshmen-sophomore and junior-senior groups for post minus
pre-test gains across all five variables for each subject
when trained for eight weeks using the Controlled Reader
versus those traditionally trained in the same time period.

The range of significance for accuracy of rhythm was
.16%. Accuracy of rhythm was not significant at the .05 level
of significance. Therefore, for accuracy of rhythm hypothe-
sis 7 was accepted as stated. The range of significance for
accuracy of pitches was .080. Accuracy of pitches was not
significant at the .09 level of significance. Therefore,
for accuracy of pitches hypothesis 7 was accepted as stated.
The range of significance for articulation was .025. Articu-
lation was significant at the .05 level of significance.
Therefore, for articulation hypothesis 7 was rejected. The
range of significance for dynamics was .139. Dynamics was not

significant at the .05 level of significance. Therefore, for
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dynamics hypothesis 7 was accepted as stated. The range of
general sight-reading was not significant at the .05 level
of significance. Therefore, for general sight-reading hypoth-
esis 7 was accepted as stated. (See Table 11 Appendix E)

The Sign test was used to test null hypothesis 8 which
states: There is no significant difference between film I
and film II for post minus pre-test gains for each subject in
the experimental group across all five variables when trained
for eight weeks using the Controlled Reader. The Sign test
was formulated to test any significant gains by the experi-
mental group after 8 weeks of training with the Controlled
Reader.

The range of significance for accuracy of rhythm was
.008. Accuracy of rhythm was significant at the .09% level of
significance. Therefore, for accuracy of rhythm hypothesis
eight was rejected. The range of significance for accuracy
of pitches was .227. Accuracy of pitches was not significant
at the .05 level of significance. Therefore, for accuracy of
pitches hypothesis 8 was accepted as stated. The range of
significance for articulation was .016. Articulation was
significant at the .05 level of significance. Therefore,
for articulation hypothesis 8 was rejected. The range of
significance for dynamics was .145. Dynamics was not signif-
icant at the .09 level of significance. Therefore, for
dynamics hypothesis 8 was accepted as stated. The range of
significance for general sight-reading was .227. General

sight-reading was not significant at .05 level of significance.
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Therefore, for general sight-reading hypothesis 8 was accepted

as stated. (See Table 14 Appendix F).

Discussion of Data

When the 16 subjects used in this experiment completed
the 8 week testing and training program, the raw data disclosed
that both groups were in a very tight distiibution. The data,
when individual scores were compared, showed that the better
subjects peaked out while the slower subjects indicated a big-
ger improvement. Statistically, neither group displayed a
significant advantage in sight-reading by having trained either
conventionally or experimentally. Of the five variables, the
two most important, accuracy of rhythm and accuracy of pitches,
failed to show statistical advantage over each other.

Therefore, the basic hypothesis that music reading and
verbal reading have significant elements in common which would
allow Controlled Reader training to develop more efficient
sight readers in less time than with conventional methods is
not supported by the evidence gained in this study, and the
hypothesis is not a promising assumption on which to proceed
in developing teaching procedures for teaching instrumental

music sight-reading.



CHAPTER IV

SUMMARY, CONCLUSIONS, AND KRECOMMENDATIONS

Summary

This study was designed to determine whether or not
music majors at the University of Oklahoma could improve
sight-reading techniques more efficiently by training with
the Controlled Reader than with traditional methods during
the same time period. A subproblem was the determination of
whether or not perception span could be increased suffi-
ciently by training and testing the following variables:

(1) accuracy of rhythm, (2) accuracy of pitches, (3)
articulation, (4) dynamics, and (5) general sight-reading.
The prime objective was to establish a method of instruction
which would diminish unnecessary eye movements in music
reading by making part readers into whole readers through
tachistoscopic projected stimuli.

The subjects were sixteen university instrumental
music majors at the University of Oklahoma's school of music.
All subjects were currently enrolled in private instruction
on their major instrument with a minimum of eight years'

experience in instrumental music education. The subjects were

ey
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divided at random into two groups: a control group which
trained with conventional methods for eight weeks and an
experimental group which trained with the Controlled Reader
for eight weeks. All subjects were pretested for sight-reading
abilities and tested again at the conclusion of the eight
week training period. The results of the post-test when com-
pared with the pre-test provided the raw data for statistical
evaluation by the Mann-Whitney U test and the Sign test.

An instrument consisting of six training films was con-
structed for specific training on the Controlled Reader. The
predominant features of tachistoscopic projections were: (1)
allowed no regressive movements; (2) forced perception of an
entire phrase; (3) minimized fixational pause; and (4) allowed
execution of one phrase while fixating on the following phrase.
The control group was exposed to the same material using
conventional methods. Five variables--accuracy of rhythm,
accuracy of pitches, articulation, dynamics, and general sight-
reading--were used to test the validity of tachistoscopic
training.

The primary statistical treatment employed to evaluate
the data obtained for this study was the Mann-Whitney U test
and the Sign test. The findings which resulted from the
evaluation are summarized below. Each statement corresponds
in number to a hypothesis in the study.

1. There was no statistically significant difference

for accuracy of rhythm in post minus pre-test gains after eight
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weeks of training with the Controlled Reader versus those tra-
ditionally trained in the same time period.

2. There was no statistically significant difference
for accuracy of pitches in post minus pre-test gains after
eight weeks of training with the Controlled Reader versus those
traditionally trained in the same time period.

3. There was no statistically significant difference
for articulation in post minus pre-test gains after eight weeks
of training with the Controlled Reader versus those tradi-
tionally trained in the same time period.

4, There was no statistically significant difference
for dynamics in post minus pre-test gains after eight weeks of
training with the Controlled Reader versus those traditionally
trained in the same time period.

5. There was no statistically significant difference
for general sight-reading in post minus pre-test gains after
eight weeks of training with the Controlled Reader versus
those traditionally trained in the same time period.

6. There was no statistically significant difference
between the experimental and control group for conventional
minus experimental post-test gains for accuracy of rhythm,
accuracy of pitches, articulation, and general sight-reading
after eight weeks of training with the Controlled Reader
versus those traditionally trained in the same time period.
There was a statistically significant difference between the
experimental and control group for conventional minus experi-

mental post-test gains for dynamics after eight weeks of
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training with the Controlled Reader versus those traditionally
trained in the same time period.

7. There was no statistically significant difference
between freshmen-sophomore and junior-senior groups for accu-
racy of rhythm, accuracy of pitches, dynamics, and general
sight-reading in post minus pre-test gains after eight weeks
of training with the Controlled Reader versus those tradi-
tionally trained in the same time period.

There was a statistically significant difference between
freshmen-sophomore and junior-senior groups for articulation
in post minus pre-test gains after eight weeks of training with
the Controlled Reader versus those traditionally trained in

the same time period.

8. There was no statistically significant difference
between the experimental group's film I and film II in post
minus pre-test gains for accuracy of pitches, dynamics, and
general sight-reading after eight weeks of training with the
Controlled Reader.

There was a statistically significant difference between
the experimental group's film I and film II in post minus
pre-test gains for accuracy of rhythm and articulation after

eight weeks of training with the Controlled Reader.

Conclusions

On the basis of the results obtained in this study of
tachistoscopic training in music reading to advance sight-

reading techniques more efficiently, certain conclusions were

warranted.
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1. Tachistoscopic training in music reading for uni-
versity music students after eight weeks of training was
insignificant in developing more efficient sight-reading tech-
niques.

2. The better students peaked out while the weaker
students showed a decidedly marked improvement on the post
minus pre-test gains. This was due tc a weakness in the pre-
test coupled with significantly more difficult material in
the post-test. The better students displayed a 4.5 average
for the pretest on the 5 point scale which allowed a very
small degree for improvement.

3. Tachistoscopic training should be carried out for a
much longer period of time to insure better results from the
advantages of continuous projected stimuli.

4. Tachistoscopic training with the Controlled Reader
for eight weeks indicated that projected stimuli was not
superior to conventional methods but at least equivalent for
a short period of time.

5. Tachistoscopic training with the Controlled Reader
indicated strongly that such training might prove superior

with elementary beginners over a long-term period.

Recommendations

The findings of this study did not support or substan-
tiate many of the hypotheses advanced by people in favor of
tachistoscopic training. On the other hand, conventional

training was not superior in any way to tachistoscopic training.
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From the findings of this study, it seems justifiable to
recommend the following:

1. Until more research in Controlled Reader training
is done, conventional methods should be used as a primary
source for teaching music reading.

2. A duplication of this study should be made with
improved testing methods to substantiate the findings herein.

3. Parallel studies should be conducted at the ele-
mentary level for at least a thirty-week training period to
allow sufficient time to substantiate the findings.

4. Similar studies should be conducted at the elemen-
tary level using only like instruments to allow class instruc-
tion and to minimize the problems of range.

5. Tachistoscopic projected stimuli should be used as
a supplement to conventional methods to diminish regressive

eye movements and to increase perception span.
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MUSIC FOR PRE-TEST
MUSIC FOR CONTROLLED READER TRAINING
MUSIC FOR CONVENTIONAL TRAINING
MUSIC FOR POST-TEST
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RAW DATA FOR PRE-TEST
RAW DATA FOR POST-TEST
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TABLE 1

RAW DATA FOR PRE-TEST

3utpeaa-3y3dig
TeJIdUSn

SO TWeRUA([

UOT1BIND T} Iy

(sayoatd)
Adevanooy

(u Ay )
Aorvanody

*ON eTduexy

Class

Instrument

*ON 2uUspn3g

*ON @3pnp

B g o o . 5

P ol . - S o

LT W o . o o

LT W g . K. o

WV

N0

Junior

Clarinet

1

T W o R T R To

[V i Ta N T AT

[TV RTa R Fa BTN

W N

Wt 4t

Q i
AN MY~ O =y

Junior

Clarinet

1

LT 9 W e . ol

P ¥ o W i T O o

LT Whe . o, o o

L e o S - o

LI Pk i a RV W o

N MO =

Junior

Clarinet

1

aalanTanTaghty
Mmong eng
Nyt
,3\4. agP-pian
SNt ot

N NV~ O [

Junior

Clarinet

1

B e g o

e gl e g, o

[Ta ¥ JRTaV. o

[T i e Vool

[ aNTa R Ta k.

Clarinet

2

TR o T Bt o

munmnn

NN

Fa¥anliaYesl

Ua¥asliaVag!

Q' Nag1ia\Ne)

Junior

Clarinet

2
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TABLE 1--Continued

Jutpeal-3ydTg
TeJI8USY

soTweuLqg

UOT3BTINOTAIY

(sayo314d)
Loeanooy

»ssp%zpv
2BJINDOY

‘oON ®T1dwexy

Class

Instrument

*ON 3juspnig

*ON @3pup

wnwet

[TaNTaNTalay

wanweaWn

d Fuvm

nmunn

AL WO

Junior

Clarinet

2

4 v FFunNent

e i g ol

B g o i o

- s g T W

[TV R ¥aNaY]

Clarinet

2

i i g Vo R Fa K.

B i (R T ST Wi

P - ol F o N o W

Flute

['aRTaN oo RTo WRTo WL, T NN J

JTaRTa RN To S Vo W TN Ta N 21 Tl

WA NN

e o TR N Vo ) U N

Wt

~
Q1
— N~y

Junior

Flute

LW i To N T W, o

P g o R R T2 K. o

—4
o
— N~

Junior

Flute

3

=4 4 weNent

P - R Vo UK, K. o

4 4 ongt &£

4 Fweent

wd et

O
N N~

Junior

Flute

3

N OND-

Senior

Flute

Iy
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TABLE 1--Continued

3utpeaa-qydT
auad

Tedsusy

sotweulqg

UOTIBTUOTILY

(sayo31d)
Loeanooy

(uy3 £ya)
Aoeanooy

‘ON oTdwexy

Class

Instrument

*ON 3USpNgg

‘ON @3pnp

1'aVan W Vot

Nt N

WA N

WA MmN

Flute

L

aalanlan¥-u

MmN Nt

MNen o

P g e 1T o

2819 R ag)la)

N eNOND-

Senior

Flute

Y

Mnenens

Mok

aglantagiag]

Mg 3N

Flute

L

WM

NN

NI

WS

[T RV Ta bt o

AN~ N0

Senior

Trumpet

[TaNTaRTo R o . ¥

[FaNTaRTaQia Wi o

['aRTa N [Nk,

AT ia Uk i Vo Wk o

5

Wt 4+ mm

[T ERRToN T W o

(I W= i - |

Nt e

5

JEa ¥ S Ta

[T ¥ Tul

(TR T

[T W g o

NN

Senior

Trumpet
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TABLE 1--Continued

dutpead-3ystg
TeJaausy

SO TweuA(q

UOT3BINOTAIY

sayoq1d
Ahomnwwow
MESphsnv
2BJINDOY

*ON oTdwexy

Class

Instrument

*ON 3uepnag

*ON @3pup

L+ 4
L+ &
T..h.
L+
L+

i
O [

wINWn

WA

WU

W N\

wmunnan

6

WIS

wnann

AN Ta N To N, o

Tp e g R To

W

A nan

NNt

W N\

[Ta¥aniialTal

P g Vo Wi R Ve

LIV o T}

LT ¥ g SR To ¥

[TaRTa Vi, R ToX

['aYag B i Tal

LV R TaN TN

g T W - o

Sdwngd 4 e

wminwnmwnem

St 4+ mm

P ol N T WK - o

o )
N =0 NN

Senior

Saxophone

k4 M

[T RN TR g i o

[EaNTa V. . o]

wnmwrtm e

nwne o

@] 1
[QUF RN RToNc

Senior

Saxophone
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TABLE 1--Continued

3urpeaa-3ydtg
TeJI9Uan

soTweuLqg

UOTIBTNOT3IY

(sau2at1d)
£5BaIndoy

£
5583E3

*ON oTdwexy

Class

Instrument

*ON 3uepnig

*ON @3pnp

N MmN

MF 4 nen

Mt enen

NTF T+ N

St en

AN O N

Saxophcne Senior

7

anlanlaslaglag]

[aalsalanlanlag

(aalanlanlastan]

= g a g ¥ oS- g oV

NANAN MM

o '
AN =0 N

Senior

Saxophone

= TV -

2817 Ta ¥y

e

JweNens

B (T W ¥

Saxophone

8

wnwweNmm

T a R T W . o

NN F

ol Ta N QU

wwn N

NN~

Senior

Saxophone

NF ™M

N e

~ NS

MT N

[QVRTS WaVpK. o

Saxophone

8

o o T2 0]

= - a1

ag ¥ llanTan

I gl - oV

Fwnavm

NN~

Saxophone Senior

8

J+F N

i . - . o

S 4t ey

=

4

Freshmen 2

Clarinet

9

ey e

MO N

3

1
10
F-1
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TABLE 1--Continued

dutpesaa-quyd1g
D CUET)

soTweuLQg
UOT3BeINOT Iy
58

Maspmspv
oBINODY

(s8yo
homn

*ON aTdurexy

Class

Instrument

*ON juapnyg

*ON @3pnp

- 2 8 19 V- oo V|

4 F nenmnm

N e

S~

WA NN

~
o i
el ~ [y

Freshmen 2

Clarinet

S 4 oneny

PR - o J ol gV

P - - i 12|

S neneny

.t neny

~
o
N =

Freshmen 2

Clarinet

9

- L 2 YA VR QUKoY

Pl o s TaVR QU o

MNN™M

JNANN

SN~

M=y

Freshmen 2

Clarinet

9

w4+ m

B . g - o

Wt gt m

LN TaYs g iy

NS N

3
10
8

Freshmen 2

Clarinet

10

G ey

FF 4+ m

Wt -

wmwa MmN

N -

3
10
8

Freshmen 2

Clarinet

10

MAN N A

MmNt N

aglanlanlo

M NN

S NHN

3
10
8

Freshmen 2

Clarinet

10

LV NqViog!

NN

et T

Wt eng

WNANm™Mm

3
10
8

Freshmen 2

Clarinet

10
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TABLE 1--Continued

duipesa-3usdtg
TeJsuan

soTweulqg

U0T3BTNOTLIY

sayoqtd
Ahomnwwo@

(3 Lu1)
0BINVVY

*ON @Tdwexy

Instrument Class

*ON 3Uapnig

*ON @38pup

LT U - - Y o

T g . g o Vi

P g - o Ta N

[TaN ¥ Vool

et nency

N0

Sophomore

Flute

11

wunNmmma

P g FaN T ¥ o]

W o+

WY e~

wunNenmMm oy

2

1

8
10
F-1

Sophomore

Flute

11

B - o o Tan 1oV

J ey

P g Vp W S5 oV

W ey

wwngt mmen

2

1

8
10
F-1

Sophomore

Flute

11

S F AN

N nenen

MMM

4+ NN

Sophomore

Flute

11

e m

B gl g g o

Nt

Wt m

M

NN

Freshmen

Flute

12

L) Ea Wi TN

NI

TR W= B Vo

aYanTagTas!

W\ e

N =03

Freshmen

Flute

12

Freshmen

Flute

12
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TABLE 1--Continued

dutpesa-3udtg
D EIETY

SO Tweulqg

UOT3BINO T3 Iy

(sayoq1d)
Lovanooy

JCSETED
oBINDOY

*ON oTdwexy

Instrument Class

‘ON Juspn3ig

*ON @3pup

10

LT - g o o |

Wt ™

w4 m

jiaYaaTaalag!

[T W o Sl o V|

N~ —

Freshmen

Flute

12

S eonend o
F et m
P g - o i o0 |
4 nengd
S+ end N

t
NN — B

Freshmen

Trumpet

13

B ol g - e o
Syt o
Wt m
Swens oy
1QURT R ¥ . i oV

'
N0 —

Freshmen

Trumpet

13

M N
Mt Nt N
Mt NN
MANNT M
Mt Nt

!
AN —

Freshmen

Trumpet

13

3 e
B - . o Ta¥ 22
F S+ TN
NgF Nt oy
S nennen

|
N OO i B

Freshmen

Trumpet

13

LT ¥ R I YoV

gt N

wmnann

[T taNTa N o]

[T Wi . (i o

N0

Freshmen

Trumpet

1k
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TABLE 1--Continued

Jutpead-31ydTg
Tedsuan

SO TWBUAQ

UCT3IeInO I3 Iy

(sayoaTd)
Loevanooy

Mszphsnv
oBJINOOY

*ON @Tdwexy

Instrument Class

*ON 3uepnag

‘ON e3pnp

wwt

wmenn

w4

WU

[TaR T ¥ K.

2
1
6
8

Sophomore

Trumpet

1k

Wt m

T W g i

wn\t o

NN

[T ¥ - SR Tal

2
1
6
8

Sophomore

Trumpet

I

wnwnt o

LTa Y PRV .

[TaNTo Nk - o

LAV o V- eV

LR i

2
1
6
8

Sophomore

Trumpet

14

W onen Ny

LYo RV o ¥ 5. i qV]

T N

LIS TaVag i oV

W+ I onm

2
5
10
3
F-1

Saxophone Sophomore

15

= - i e VR S\l aV]

S ey

i i e VaaTaglall

wmuna Ny

Saxophone Sophomore

15

FFenvena

4 nenenN

mMd e

Saxophone Sophomore

15

2
]
1

Saxophone Sophomore

15
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TABLE 1--Continued

dutrpead-1ydTg
Teasuan

SO TWRUL(Q

UOT3BINO T LY

(sayog1d)
Loeanodoy

(543083

*ON oTdwexy

Instrument Class

*ON 3uUepnig

*ON @3pnp

Men

~Mmm

N ™M

< ™

™M

4+ end

(0 = o - o

aalanlan¥-y

43 eng

P gl o ¥ . o

Saxophone Freshmen

16

4 enst

S ot &

- - N s g B o

NN T

G4 NS S

NmMH

Saxophone Freshmen

16

N

4 neng

(agTanTanieY

(2@ P i~ Vo

[TaYag i i Tal

Saxophone Freshmen

16

Mot o

MI oM

lanlanlsalag]

Mt 4o

Mot A

NN

Saxophone Freshmen

16
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TABLE 2

RAW DATA FOR POST-TEST

Jutpeaa-qydtg
TeJasusn

soTuweuA(q

UOT1BTNOT3 Iy

(sayo31d)
£ovanooy

msgphsgv
0BINOJY

*ON oTdwexy

Instrument Class

‘ON juspnig

*ON @3pnp

g et
P . . - . K R
B g g o g ST WE 5 o
wwnwnNwt N\
LERNTRE- g o g ) Ta Vo o B o

T
— NNt By

Clarinet Junior

1

LTRTo ¥ T W R To W o o
[T ¥~ Ve Fo W= JRTo Wi R ToX
LTONTo Y BTSN BT Yea
Nt Wi m
wnnnINNINN

et
O e B T 2, f,

Clarinet Junior

1

Nt o+ e
[Tl BTN TN TN o ¥ag)
P B Ta N o S Vo R Ta B Ve W I o
WA I en
it et

R ate
~ N e e B B P

\

- Clarinet Junior

1

SFFFFnF M
g+ F ot enen
B, g - - g . o e o
S\t umam
B g . - o - VN2

]
NS

Clarinet Junior

1
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TABLE 2--Continued

duipeaa-q1udts
1eJ8USY

SO TweuL(q

UOT3BTNOTIIY

(sayo31d)
Korvanooy

(U3 hua)
OBINDOY

*ON atduwexy

Instrument Class

*ON 3uepnig

*ON 8dpup

W N

aalaalag® 2

4 40N

[TV R TaN Tl

[TaRTaRTaN ot

NS

Clarinet Junior

2

LT IaNTaNTat

WL

ATaNTaNTaNToN

(TN UaRTaRToN

WAL

~ NS

Clarinet Junior

2

wainwnn

wmannean

wnwnn

Wt e

wmnann

—~ NS

Clarinet Junior

2

wnwinn

winnean

LTS TaNVaNTaY

WANINAN

[TaNTaN o TaN

—~ N et

Clarinet Junior

2

Nt T NF en T
B g a9 B- - - i 0118
Mt 3 ngd ongt
M FNTF St
4 vt nd ng

Ohlin
L A g W g TR TR g c

Junior

Flute

3

W+ e
LTaN¥aVog i VA RToWE i J
o8- g s g B SRV ToNE g o
NN I nenn
Nt Nt e

TV
—N NN R

Junior

Flute

3
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TABLE 2--Continued

3utpeada-3udtg
TeJI8USBY

sotureudqg

UOT3BeTNOTLIY

(seyo3Td)
Loeanooy

szp%sn@
2BJINOO

*ON o1dwexy

Instrument Class

*ON 3UapN3g

*ON @8pnp

P R TaRTa W 5. BTV AT
- TRV S . VYo Ey
RTQVE SR TaNTaRVSNTa N B TN
IR TN Ta¥ i 1AW A7)
I - R Ta U TN

bt
U N Nag % off c P < Ty < SN

Junior

Flute

3

B R TaN TaVE - g Y >
v\ uinendt
S gk
4 Nt engd enst
S v nent

bt
O e [ fe

Junior

Flute

3

- T W g, o

s g g o g B

B o o - o

P Ve U - o

g T W - o

N NS

Senior

Flute

i

B T oW . o

winwnm

LT g T Y-

P R Fp . . o

- TN TN TN

— N N

Senior

Flute

L

4 wng o+

N

I R o\ P Vi o

LTIV i o

T )

~ N N

Senior

Flute

L

[ag1TaN a2

NN T

St

4wt

aai TNt o ¥ o

—~ NS

Senior

Flute

i
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TABLE 2--Continued

dutrpeal-1ysdtg
TedJdauan

soTweulqg

SUOT3BINO T3y

(sayo3Td)
Lovamooy

mssphsav
0BJINDOY

*ON @Tdwexy

Instrument Class

*ON 3uepnag

*ON @38pup

B o - S - (- K TN
I g o (. - . K.
I g (. 5 . (S - K o
LT ¥ - o T W, S S o Fo
B o o - - . VAT

Sattial
~ NN R

Senior

Trumpet

TR W o . R T R T B (R TaN
LEaN FaNTaR TR Ta N ToN7oNToN
L aRTaNTaNTaRTo R To N Ta N TN
4 4 g
N4 3 Fueinanan

o]
e~ N N e By B By

Senior

Trumpet

5

LTV i . R TN TpRToNT oY
WA NN
WO I NN
B g g oS i (S P (T
WO I W

ol
N N Bl B Py

Senior

Trumpet

5

4 enengd \eont
4 enenengt nent
4 ongd . nenst
Mgt g T
F nenend Nt

tial
— O Nt [y By B Py

Senior

Trumpet

5
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TABLE 2--Continued

mcﬂ@mmh:pzmwm
TeJI9UaY

SO TureuAqg

UOTLBINOT1aY

sayoatd
Ahomnwwow

»espzsgv
oBJINDOY

*ON ®T1dwexqy

Instrument Class

*ON 3uspuig

‘ON @3pup

MmN T

S ongd o

Mok

M AN NN

4 NI

~ N

Junior

Trumpet

S NWEen

= g~ R U V-

[T a ¥ RTaN Tl

ag Ia R Ta ¥ o

[TaYa AT o Xal

~ O T

Junior

Trumpet

6

B g o o U o

WA

TR P B Ta K. o

M et

[Ta¥- aTa¥y gl

~ N T

Junior

Trumpet

B g Q VI oV

F g e

B o g -

MAN T ™M

SN~

~ O Nt

Junior

Trumpet

B o g o= 04 P i aaTaa
4 nengt 4 onen
I g TRV s . 5 -
I g ok, - a8 - aaTan!
WwWtngd £ 4+

TV
~ NN By ey

none oenior

Salup

K/ﬁ/ﬁ/qndnthﬂu
[T ¥ i R Fo W 5 R TN Ta
W N e
- T AN W TR .
i ¥ pR T ¥E i B To ¥ K. o

YT
L At ag W o e TR CTY -

Saxophone Senior
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TABLE 2--Continued

Juypesas-3ysts
Tedausyn

soTweulqg

UOT1BINO T3y

(sayo31d)
Lovanooy

(3 Aud)
0BINOOY

*ON @Tdwexyg

Instrument Class

*ON 3USpnag

*ON @3pnp

B g T U . s a - - o0 |
I g Ve - 5 5 R TaVE - o
BT Y BTV T .
St + ond N
ag Bl o g ¥ o g T - i oV

et
O e e fo e

Saxophone Senior

T+ S+t F
Tagg U i~ ol - o= o s g
B g s 0 B = . - o 0
T+ F NN
B g g B~ o~ S B s 0 T

Ty
O e e e e

Saxophone Senior

7

4 Nt +

S

B g . .

[T i o o

e

—~ NN

Senior

Saxophone

W o

[TV JRToNE. o

F neng

[T ¥ R V. o

LIV R P W o

~ QN NS

Saxophone Senior -

8

LT - - - o

T W g TN o

B e o .

JTa Ui B o Fo

nmenenen

~ N MM

Saxophone Senior

8

S Fenm

G+ ermen

MNN

- ol g -

FJE+ NN

—~ 0NN

Saxophone Senior

8
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TABLE 2--Continued

3utpead-3y3dig
TeJdausn

soTuweulqg

UCT3BINOTILY

(say231d)
Lovanooy

MESphznv
bi-Babbl

*ON 2Tdwexq

Instrument Class

*ON 3uspnig

*ON °3pnp

g nenencT LT
MmNt .3 N
et 4 NN
[aVagt o o TaVRTO Wl
S nenenNF =

raleital
O e 2 [ B

Freshmen

Clarinet

9

e Taa Yo NQVATo W RV
NN e e
—HMN N ™M
NN AN
WA AN

ratin
~ Ny by

Freshmen

Clarinet

9

T NF e
4 ettt onen
ag B i il e o EaR Tl o Bk o
W oeng o+ enat
FendF NI nene

it
O e [ F P 2,

Freshmen

Clarinet

9

NN HN
F NN N
M MM N
NN~
MANANMN AN

bl
OV o F B 2 F

Freshmen

Clarinet

9
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. TABLE 2--Continued

Juipead-1qydig
1eJdausn

SOTWeUAq
UOT3eINOIIaY

(sayd31d)
£ovanooy

£SUHAES

*ON ®Tdwexy

Instrument Class

*ON Juepnlg

*ON ®38pnp

B~ o s e TaplaY

NN

S+ Fm

JF nN

F eniy

~ N

Freshmen

Clarinet

10

SN
MNMANMA
MM o
WO~ -

—~ N T

Freshmen

Clarinet

10

i aalanlaV;

aplaalanth g

P g - s o

e T

J mmam

~ QN Mt

Freshmen

Clarinet

10

MmN NN

MAAN QY

MAN MM

agTanTanly

Nt~ QN

~ N T

Freshmen

Clarinet

10

G4 ongd 4 engd enst
d 4 gt Fenen
B g . o . . B -
Nt F et
P o . - . . g o

il
—~ N NG B Bfy [y

Sophomore

Flute

11

MANMSF =N
S NS
4 N NS
MANTF + AN M
Mot eI M

R
NN By ey

Sophomore

Flute

11
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TABLE 2--Continued

Jdutpeaa-31ydTg
TeIDUdN

soTweuLqg

UOTIBTINOTLIY

mwon
( hwmw%ow4

ssphnhw
0BJINOD

*ON aTdwexy

Instrument Class

‘ON 3juspnlg

‘ON @8pup

ot ot onemm
MmN N
- g R TaVE i ST Y225
S g et
et 4+ e

nteital
O e e 2 [

Sophomore

Flute

11

NANMAN ™M M
NANMMNNT NN
NN NT T
MN MM NN
NN F ™

heiin]
O e (e o

Sophomore

Flute

11

N nen

g e

NS e

M3 MM

Nt S+

~ Nt

Freshmen

Flute

12

NG

P (T V. . o

B R Fa VoVt o

281'a% 'aYas!

oM

~ N NI

Freshmen

Flute

12

M3 M

MM

Mt m

M NNmM

[QVRTR ¥ Jiql|

~ O N

Freshmen

Flute

12

.13

—d .+

NFF ™

o p B g -

—t 4o

~ N M

Freskmen

Flute

12
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TABLE 2--Continued

dutpeax-3ydrg
TeJaauayn

soTureuUAQg

UOT3BTNOTRIY

(sayo31d)
Lorvanooy

(U3 AYI)
Lorvanooy

*ON @Tduexy

Instrument Class

*ON 3uepn3g

*ON @3pnp

NNt FNMNNM
St et NN
S+ nenenen
Mot FNMN M
S+ FFNMNNM™M

7Y
~ AN N R e B B

Freshmen

Trumpet

13

LT W B BT WoVBE S, o
[Ta¥- R TaN Fo Vool JNagh-J
W4 v\t
LT ¥ o o Fo WU B P . o
WA - Y =N

SR
—~ NN B B By

Freshmen

Trumpet

13

4 gt nenenen
Juwvengd enenav o
44 Nt engd engt
G ond Foenmn
[TV o g T o To N . o o

et
O e B 2 f

Freshmen

Trumpet

13

oMt M
LNt M Nmm
S et onenenen
MM -
It FonFaum

T
N e B By By

Freshmen

Trumpet

13
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TABLE 2--Continued

dutipeaa-3y3ig
TeIa2uay

soTweuiq

UOT3BINOTRIY

(sayo31d)
Loeanooy

(U3 4Lya)
Loevanooy

*ON oTduexy

Instrument Class

*ON juapnag

*ON e3pnp

B ag P 2 p!

e - g -

I g - - o

aplag Pt o

- - - i 0|

1
2
3
i

Sophomore

Trumpet

14

waN T

LTV SR TN o

PTa W Rt o

['aYqATa Vool

W NF

1
2
3
L

Sophomore

Trumpet

14

- g ag P -

wn

WNININNIN

P ol g U -

Gt o

1
2
3
L

Sophomore

Trumpet

14

4 ngd

F gt m

G ot N

F

NI

1
2
3
L

Sophomore

Trumpet

14

A4 ond 44 eng
I o - 5. g - aglag!
F 4+ Nt ++ N
4 &4 g eng
&4+ F e

7Y
il Nag -G c NI

Saxophone Sophomore

15

M NN M

e g . . TN FaN AV

mRanlaal- i TaNToY _Neg!

5 g QU QVRTa N Vo NV

B e g B = R Ta N T W B o

Sophomore

Saxophone

15
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TABLE 2--Continued

3upeaa-31usIg
TeJauan

SOTWeUAQ

UOTBTINOT Iy

(sauyo33d)
Loevanooy

(unf3Aya)
LoBINDOY

*oN o Tdwexy

Instrument Class

*ON 3Uepn3g

*ON 93pnp

N NN
S oneneninninie M
~4 N F MO
T NNt
NN N MM A

T
[ R N g - i c Ty g c I <

Sophomore

Saxophone

15

S onengd o m
S eneneng \nenen
4+ gt ey
4 ongd e
S nonengd v mMm

FY
~ N N By =

Saxophone Sophomore

15

B g - Vol

s g O S

P i~ g~ g

e i a g B -

W Nt

Freshmen

Saxophone

16

wmenmm

w4+

["aYaNaaTep]

Nt NmM

UaYagTagh-g

— N NS

Saxophone Freshmen

16

e

'aYasTanTag!

P ot o i o |

F e

[Ta¥saaTalNqV|

LB Nag ¥

Saxophone Freshmen

16

S Mmonm

4 menm

aalaglalNag}

F menen

SN

~ N NS

Saxophone Freshmen

16




APPENDIX C

AVERAGED SCORES FOR POST MINUS PRETEST GAINS
AVERAGED SCORES IN RANK ORDER
MANN-WHITNEY U TEST FOR HYPOTHESES 1-5



TABLE

3

AVERAGED SCORES FOR POST MINUS PRETEST GAINS
Pre-Test Post Test Gains
1 2 3 L 5 1 2 3 L 5 1 2 3 L 5
1. 4.250 4.125 4,000 %.125 3.938 L4+.438 4+.563 4,375 4.375 4+.438 0.188 0.438 0.375 0.250 0.500
2. 4.375 4.063.4%.563 %.500 4,313 5.000 4.875 4.875 4.563 4+.938 0.625 0.812 0.312 0.063 0.625
3. 4.250 %.500 4.563 4+.688 4+.437 L4.375 4,438 4.250 4.188 L4.250 0.125 £©.062-0.313-0.500-0.187
4. 3.625 3.938 3.688 3.688 3.750 4.313 4.250 4.375 4.125 4.313 0.688 0.312 0.687 0.437 0.563
5. 4,688 4.963 4.688 4.875 4.688 L4.063 3.938 4.438 4,250 3.938 -0.625-0.625-0.250-0.625-0.750
6. 4.813 4.500 4.813 %.813 4.750 3.438 3.500 4%.188 4%.125 3.438 -1.375-1.000-0.625-0.688-1.312
7. 3.625 3.813 3.938 3.813 3.750 4,063 4.188 4,313 4.063 4.250 0.4%38 0.375 0.375 0.250 0.500
8. 3.812 3.563 3.688 3.750 3.688 3.875 4.313 3.875 4.063 3.938 0.063 0.750 0.187 0.313 0.250
9. 3.188 3.000 3.375 3.563 3.313 2.938 3.188 2.938 3.250 3.000 -0.250 0.188-0.4%37-0.313 0.313
10. 2.813 3.500 3.500 3.375 3.000 2.438 3.250 3.313 2.875 3.313 0.375 0.250-0.187-0.500 0.313
11. 3.813 4.000 4,000 3.938 3.813 3.438 3.500 3.313 3.188 3.125 -0.375-0.500-0.687-0.750-0.688
12, 3.625 3.563 4,188 3.938 4,000 3.375 3.500 3.375 3.438 3.250 -0.250-0.063-0.813-0.500-0.750
13. 3.688 3.438 3.812 3.938 3.688 4,188 3.500 4.000 3.938 3.688 0.500 0.062 0.187 0.000 0.000
14. 4,500 3.813 4.867 4.375 4+.063 3.688 3.563 4+.188 4.188 3.625 -0.812-0.250-0.679-0.187-0.438
15. 3.875 3.688 3.750 3.563 3.563 3.313 3.375 3.188 3.625 3.250 -0.562-0.313-0.562 0.062-0.313
16. 3.625 3.688 3.188 3.625 3.500 3.313 3.438 3.438 3.688 3.563 -0.312-0.250 0.250 0.063 0.063

4
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TABLE Y4
AVERAGED SCORES IN RANK ORDER
1 2 3 L 5
1. -1.379 -1.000 -0.813 -0.750 -1.312
2. -0.812 -0.625 -0.687 -0.688 -0.750
3. -0.625 -0.500 -0.679 -0.625 -0.750
L. -0.562 -0.250 -0.625 -0.500 -0.688
5. -0.375 -0.250 -0.562 -0.500 -0.438
6. -0.312 -0.250 -0.437 -20.500 -0.313
7. -0.250 -0.313 -0.313 -0.313 -0.313
8. -0.250 -0.063 -0.250 -0.187 -0.187
9. 0.063 -0.062 -0.187 0.000 0.000
10. 0.125 0.062 0.187 0.062 0.063
11 ¢.188 0.188 0.187 0.063 0.250
12. 0.375 0.312 0.250 0.063 0.313
13. 0.438 0.375 0.312 0.250 0.500
1k. 0.500 0.438 0.375 0.250 0.500
15. 0.625 0.750 0.375 0.313 0.563
16. 0.688 0.812 0.687 0.437 0.625



TABLE 5

MANN-WHITNEY U TEST FOR ALL VARIABLES

Variable 7 8 9 10 11 12 13 1% 15 16 U Pu) .05
Accuracy of C E C E E C E E C C
rhythm Pu)> .520

~ = .05
U= 3 4 6 8 8 U=32 Not Significant
Accuracy of E C E E E C E E C C
pltches Pu> .480

- = .05
U= 3 6 8 8 U=31 Not Significant
Articulation E E E C C E C C E E C

Pud .520

7~ =.,09
U= 5 5 6 6 8 U=32 Not Significant
Dynamics E C E E C C E E C C

Pu)d .221
U= 3 L L &6 6 U=25 A~ =.05
General sight E E E E C C C E E C C
reading Pu) .323

A~ = .05
U= 3 3 3 6 6 U=27 Not Significant

HST



APPENDIX D
AVERAGED SCORES FOR POST MINUS PRETEST GAINS
AVERAGED SCORES IN RANK ORDER
MANN-WHITNEY U TEST FOR HYPOTHESIS 6



TABLE 6

AVERAGED SCORES FOR POST MINUS PRETEST GAINS
Pre-Test Post Test Gains
1 2 3 L 5 1 2 3 L 5 1 2 3 L

1. %.438 %.563 4.375 4+.375 L4.438 3.875 3.563 4,125 3.813 3.688 -0.563 -1.000 -0.250 -0.625 -0.750
2. 5.000 4.87% 4.875 4.563 4.938 4.188 3.813 4.500 4.375 4.063 -0.812 -1.062 -0.375 -0.188 -0.875
3. 4.375 L4.438 4,250 4,188 4.250 4.063 3.813 4.250 4.000 3.938 -0.312 -0.625 0.000-0188 -0.312
4. 4.063 3.938 4.438 4,250 3.938 4.563 4.188 4.500 4.500 +.500 0.500 0.250 0.062 0250 0.562

5. 4.063 3.938 4.438 4,250 3.938 4.563 4.188 4.500 4.500 4.500 0.500 0.250 0.062 0250 0.562
6. 3.438 3.500 4.188 4+.125 3.438 3.438 3.250 4.063 3.563 3.438 0.000 -0.250 -0.125-0562 0.000
7. %.063 %.188 4.313 4.063 4.250 3.563 3.250 4.235 4.063 3.563 -0.500 -0.938 -0.188 0.000 -0.687
8. 3.875 4%.313 3.£75 4,063 3.938 2.688 3.313 3.313 3.313 2.938 -1.187 -1.000 -0.562 -0.750 -1.000

9. 2.938 3.188 2.938 3.250 3.000 2.438 2.562 3.125 3.125 2.750 -0.500 -0.626 0.187 -0.125 -0.250
10. 2.438 3.250 3.313 2.875 3.313 2.188 2.750 3.250 3.125 2.438 -0.250 -0.500 -0.063 -0250 -0.875
11. 3.438 3.500 3.313 3.188 3.125 3.313 3.313 3.750 3.313 3.125 -0.125 -0.187 0.437-0125 9.000
12. 3.375 3.500 3.375 3.438 3.250 2.875 2.688 3.250 3.125 2.750 -0.500 -0.812 -0.125 -0.313 -0.500
13. %.188 3.500 4.000 3.938 3.688 3.000 2.688 3.188 3.063 2.813 -1.188 -0.812 -0.812-0875 -0.875
1%, 3.688 3.563 4.188 4.188 3.625 3.813 3.750 4.188 3.938 3.875 0.125 0.3187 0.000-0250 0.250
15. 3.313 3.375 3.188 3.625 3.250 3.813 3.625 3.625 3.750 3.688 0.500 0.500 0.%37 0125 0.438
16. 3.313 3.438 3.438 3.688 3.563 2.438 3.063 3.563 3.438 3.188 -0.875 -0.375 0.125 -0250 -0.375

951
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TABLE 7
AVERAGED SCORES IN RANK ORDER

Order Variables 1 2 3 L 5
1. -1.188 -1.062 -0.812 -0.875 -1.000
2. -1.187 -1.000 0.0562 -0.875 -0.87%
3. -0.875 -1.000 -0.375 -0.625 -0.875
L, -0.812 -0.938 -0.250 -0.562 -0.875
5. -0.688 -0.937 -0.188 -0.500 -0.813
6. -0.563 -0.812 -0.125 -0.313 -0.750
7. -0.500 -0.812 -0.129 -0.250 -0.687
8. -0.500 -0.626 -0.063 -0.250 -0.500
9. -0.500 -0.625 0.000 -0.250 -0.375
10. -0.312 -0.500 0.000 -0.188 -0.312
11. -0.250 -0.375 0.062 -0.188 -0.250
12. -0.125 -0.250 0.125 -0.125 0.000
13. 0.000 -0.187 0.187 -0.125 0.000
1k, 0.125 0.187 0.437 0.000 0.250
15 0.500 0.500 0.437 0.125 0.438
16. 0.500 0.250 0.562 0.250 0.562
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MANN-WHITNEY U TEST FOR HYPOTHESIS 6

TABLE 8

Variables

1 6 7 8 9 10 11 12 13 1% 15 16 U Pu> .05
Accuracy of E E C E E E c E C € E E Pu> .191
rhythm < =.05
U= 5 5 6 6 U=23 Not Significant
Accuracy of C C E E E C o) C E C E E Pu> .253
pitches A =.05
U= 0 2 5 5 5 6 U=25 Not Significant
Articulation E c ¢ ¢ E C E C E E E C Pu)- .360
A~ = .05
U= 3 3 3 L 5 g8 U=28 Not Significant
Dynamics E Cc ¢ C C C E E E E E E Pu> .0kl
~~ = .05
U= 2 2 2 2 2 U=15 Significant
General Sight- C E ECCE E C E € E E Pu)» .080
reading A~ = .05
U= 0 3 3 5 6 U=18 Not Significant
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APPENDIX E
AVERAGED SCORES FOR POST MINUS PRETEST GAINS
AVERAGED SCORES IN RANK ORDER
MANN-WHITNEY U TEST FOR HYPOTHESIS 7



TABLE 9
AVERAGED SCORES FOR POST

MINUS PRE-TEST GAINS

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
L. %.250 %.125 4.000 %.125 3.938 }4.438 4.563 4.375 4.375 4.438 0.188 0.438 0.375 0.250 0.500
2. 4.375 4.063 4.563 4.500 %.313 5.000 4.875 %.875 4+.563 4.938 0.625 0.812 0.312 0.063 0.625
3. 4,250 4.500 4.563 4.688 L4.437 L4.375 4,438 L4.250 4,188 4,250 0.125 -0.062 -0.313 -0.500 -0.187
4. 3.625 3.938 3.688 3.688 3.750 %.313 4.250 4.375 L.125 4.313 0.688 0.312 0.687 0.437 0.563
5. 4.688 4.563 4.688 4,875 4.688 4.063 3.938 4.438 4.250 3.938 -0.625 -0.625 -0.250 -0.625 -0.750
6. 4+.813 %.500 4.813 4.813 %.750 3.438 3.500 4.188 4.125 3.438 -1.375 -1.000 -0.625 -0.688 -1.312
7. 3.625 3.813 3.938 3.813 3.750 4.063 4+.188 4.313 4.063 4.250 0.438 0.375 0.375 0.250 0.500
8. 3.812 3.5€3 3.688 3.750 3.688 3.875 4.313 3.875 4.063 3.938 0.063 0.750 0.187 0.313 0.250
9. 3.188 3.000 3.375 3.563 3.313 2.938 3.188 2.938 3.250 3.000 -0.250 0.188 -0.437 -0.313 -0.313
10. 2.813 3.500 3.500 3.375 3.000 2.438 3.250 3.313 2.875 3.313 0.375 -0.250 -0.187 -0.500 0.313
11. 3.812 4.0CO 4.000 3.938 3.813 3.438 3.500 3.313 3.188 3.125 -0.375 -0.500 -0.687 ~.750 -0.688
12. 3.625 3.563 4,188 3,938 4.000 3.375 3.500 3.375 3.438 3.250 -0.250 -0.063 -0.813 -0.500 -0.750
13. 3.688 3.438 3.813 3.938 3.688 4,188 3.500 4.000 3.938 3.688 0.500 0.062 0.187 0.000 0.000
14, 4,500 3.813 4.867 4.375 %.063 3.688 3.563 %.188 4,188 3.625 -0.812 -0.250 -0.679 -0.187 -0.438
15. 3.875 3.688 3.750 3.563 3.563 3.313 3.375 3.188 3.625 3.250 -0.562 -0.313 -0.562 0.062 -0.313
16. 3.625 3.688 3,188 3.625 3.500 3.313 3.438 3.438 3.688 3.563 -0.312 -0.250 0.250 0.063 0.063
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Averaged Scores in

TABLE 10
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Rank Order

1 L 5
1. -1.375 -1.000 -0.813 -0.750 -1.312
2. -0.812 -0.625 -0.687 -0.688 -0.750
3. -0.625 -0.500 -0.679 -0.625 -0.750
L, -0.562 -0.250 -0.625 -0.500 -0.688
5. -0.375 -0.250 -0.562 -0.500 -0.438
6. -0.312 -0.250 -0.437 -0.500 -0.313
7. -0.250 -0.313 -0.313 -0.313 -~0.313
8. -0.250 -0.063 -0.250 -0.187 -0.187
9, 0.063 -0.062 -0.187 0.000  0.000
10. 0.125 0.062 0.187 0.062 0.063
11. 0.188 0.188 0.187 0.063 0.250
12. 0.375 0.312 0.250  0.063 0.313
13. 0.438 0.375  0.312 0.250  0.500
14, 0.500 0.438 0.375  0.250  0.500
15. 0.625 0.750  0.375  0.313 0.563
16. 0.688 0.812 0.687 0.437 0.625



TABLE 11
MANN-WHITNEY U TEST FOR HYPOTHESIS 7

2 3 4 5 6 7 8 9 10 11 12 13 1k 15 16

Accuracy of v L vyLY€T5LLLLUU U L U L U U Pu> .164
Rhythm ~~ =.05
U= 1 2 2 2 2 2 5 6 -22-—Ngt Significant
Accuracy of U U L L L L L L U L L U U U U U Pu> .080
Pitches o~ =.05
U= 2 2 2 2 2 2 3 3 2 =22% Not Significant
Articulation L L L U L L U U UL U L L U U Uu d Pu > .025
A =.05 o
U= 3 5 5 6 8 g8 8 8 8 =51= Significant ™
Dynamics L U U U L L L L L L L U 0 U U U Pu>.139
A =.05
U= 1 1 1 g 8 8 8 8 =43= Not Significant
General Sight U U L L L L L U L L U L U u U U Pus .117
Reading

% =.05
U= 2 2 2 2 2 3 3 4 =20= Not Significant




APPENDIX F
AVERAGED SCORES FOR EXPERIMENTAL GROUP GAINS
AVERAGED SCORES IN RANK ORDER
SIGN TEST FOR HYPOTHESIS 8



TABLE 12

AVERAGED SCORES FOR EXPERIMENTAL GROUP GAINS

Pre-Test Post Test Gains
1 2 304 5 1 2 3 Y 5 1 2 3 4 5
1. 4.000 4.000 4.250 4,250 4.250 4,250 4.000 4.250 3.750 3.500 0.250 0.000 0.000 -0.500 -0.750
3. 4,000 4.000 4,250 H;SOO 4.250 4.000 3.25C %.250 %.250 3.500 0.000 -0.750 0.000 -0.250 -0.750
5. 3.500 3.250 3,750 4%.000 3.500 4.500 4.000 %.500 4.500 4.500 1.000 0.750 0.750 0.500 1.000
7. 3.250 2.500 3.000 3.250 2.750 3.750 2.250 3.750 4.000 3.000 0.500 -0.250 0.750 0.750 0.250
9. 1.750 1.500 2.500 2;750 2.000 2.750 2.500 3.500 3.500 3.000 1.000 1.000 1.000 0.750 1.000
11. 2.000 2.000 2.500 2.250 2.000 3.250 2.500 3.750 3.250 2.500 1.250 0.500 1.4%00 1.000 0.500
13. 2.500 2.250 2.750 2.750 2.500 2.750 2.500 3.000 3.250 2.500 0.250 0.250 0.250 0.500 0.000
15. 2.750 2.250 2.500 2.250 2.250 4.500 4.750 4.500 4.500 4.500 1.750 2.50C 2.000 2.250 2.250

ot
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TABLE 13

AVERAGED SCORES IN RANK ORDER

Order Variables 1 2 3 L 5

1. 0.000 -0.750 0.000 -0.500 -0.750
2. 0.250 -0.250 0.000 -0.250 -0.750
3. 0.250 0.000 0.250 0.500 0.000
L, 0.500 0.250 1.500 0.500 0.250
5. 1.000 0.500 0.750 0.750 0.500
6. 1.000 0.750 0.750 0.750 0.500
7. 1.250 1.000 1.000 1.000 1.000
8. 1.750 2.500 2.000 2.250 2.250



TABLE 1%

SIGN TEST
Variable N = # of Signs x = Small # of Signs P .05 Significance
1. 7 0 .008 significant
2. 7 2 227 not significant
3. 8 0 .Cl6 significance
. 8 2 .145 not significant
5. 7 2 .227 not significant
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APPENDIX G

SIGHT-READING TEST SCALE
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FIGURE 2. SIGHT READING TEST SCALE
INSTRUCTIONS

The purpose of this evaluation is to rate the sight-
reading of each student as objectively as possible. Put a
check mark (V') indicating your rating of each student for
each classification.

NAME

Accuracy (rhythm) good bad
Accuracy (pitches) good bad
Articulation good bad
Dynamics good bad
General

Sight-reading good bad




