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CHAPTER I
INTRODUCTION

Language is made up of an aural and a written system.

The aural

sounds of language are received and processed for identification by the
aural portion of the nervous system, while the written symbols of
language are received and processed by the visual portion of the
nervous system.

As with language, music also has a complete aural and

written system of communication, received and processed by the aural
and visual networks of the neural system.
For many years the written symbol system of music has occupied the
attention of musicians and those interested in the learning processes
of any symbol system.

Unlike written language, music's s3nnbol system

utilizes two types of written characters:

symbols representing the

duration of sounds, and symbols representing the pitch of sounds.
Thus, in order to ascertain how this written symbol system is learned
or understood by the reader, one must investigate the manner in which
the symbols for both rhythm and pitch are perceived by the visual
system.
The investigation must begin with, a basic understanding of the
human visual and cerebral systems and specifically, with the manner in
which, the eye is able to perceive musical symbols quickly and the way
the brain is then able to comprehend these symbols.

In other words,

not only is the speed of perception by the eye an important factor,
but also the differential treatment of stimuli and visual fields by

the occipital lobes of the brain, that segment of the cortex which is
the seat of visual comprehension.
Research in the area of differences in perception and identification
of melodic and rhythmic symbols must therefore involve:
(a) a visual projection in which visual fields and presentation
times are controlled in order to determine the manner in which the eye
is able to grasp the musical symbol system;
Cb) an understanding of the lobes of the brain and their respective functions and ability to comprehend neural messages of the visual
system.
Due to the importance of the above items, it becomes imperative to
discuss briefly the functions of the brain and the visual fields. A
more complete explanation of the visual and hemispheric systems will
follow in Chapter II.
The human brain is divided into two halves which are termed the
left and right hemispheres.

The hemispheres are joined by the corpus

callosum, a neural structure which provides interhemispheric communication.

The left hemisphere is known as the dominant or major

hemisphere because it is the main processor of verbal information
CEccles, 1977).

The right hemisphere or minor hemisphere, however,

processes mostly nonverbal, pictorial, pattern and geometrical stimuli
(Eccles, 1977; Scheid & Eccles, 1975; Sperry, 1968).
Due to the partial crossing of the optic nerves at the optic
chiasma, stimuli presented peripherally to the right of the subject's
focal point, i.e. in the right visual field CKVF) are relayed directly
to the left hemisphere, while stimuli presented to the left of the

focal point in the left visual field (LVF) are projected into the right
hemisphere (Eccles, 1977; Kimura, 1973; Scheid & Eccles, 1975).

Non-

verbal stimuli in the LVF would therefore be received immediately in
the right hemisphere which is involved primarily in nonverbal processing.
The opportunity for immediate processing of the nonverbal stimuli is
believed to result in a faster and higher identification rate of nonverbal stimuli in the LVF. Verbal stimuli in the LVF, however, would
cross the corpus callosum to the verbal, left hemisphere before processing could begin, thus slowing the rate of comprehension and
resulting in quicker, more accurate identification of verbal stimuli
in the RVF.
The neural channeling of material either to the left or right
hemisphere is possible only if the visual fields and eye movements are
controlled by presenting stimuli to the subject for less than 100 milliseconds (msec) (Coltheart & Arthur, 1971; Eccles, 1977).

Such brief

flashes of visual stimuli are easily attainable by utilizing a slide
projector equipped with a tachistoscope.
The tachistoscope has been used in ninnerous research projects
during the past 25 years (Bryden, 1965; Hatta, 1977; Mishkin & Forgays,
1952).

The results of many of these empirical studies have shown

that subjects are not able to identify stimuli equally well in either
visual field (VF).. When stimuli are presented tachistoscopically to
left or right visual field, words and other alphabetical stimuli were
reported to be more accurately identified in the RVF CBryden, 1964,
1965, 1966; Bryden & Rainey, 1963; Kimura, 1966; Mishkin & Forgays,
1952).

Non-alphabetical stimuli, however, were reported to be

recognized more accurately in the LVF QClmura, 1963, 1969).

Some of

these non-alphabetical stimuli utilized in research have included small
circles (Amadeo, Roemer & Shagass, 1977), groups of dots, geometric
designs (Kimura, 1969), and non'^phonetic, pictorial characters CHatta,
1977).

It would appear that verbal and nonverbal symbols are identified

at different levels of accuracy in the visual fields because they are
being processed differently by the hemispheres.

Musical notation, a

special written symbol system, also involves small circles, dots, and
geometric patterns, and would appear to have characteristics similar to
the non-alphabetical stimuli utilized in previous research.

Since

recognition of nonverbal, geometric, or patterned stimuli has been
found to be superior in the LVF, it was hypothesized by the author as
well as by other musicians that subjects would identify musical notation
more accurately when it is presented to the left, rather than right
of the focal point, i.e. in the LVF.

Statement of the Problem
Although the tachistoscope has been employed with various stimuli
in many research projects (Bryden, 1966; Kimura, 1973), none of the
studies reviewed by this author used musical notation as the stimuli
in hemispheric visual research.

Since it appears that no research

has attempted to ascertain how musical stimuli are processed by the
hemispheres and in which visual field musical notation is identified
more accurately, such an inquiry could be designed to introduce this
problem to subjects in order to learn something of the manner in which
this special symbol system is comprehended.

Therefore, this research

study has been developed to ascertain if there is a difference in

the comprehension of musical symbols by the right and left hemispheres
when stimuli are presented to the LVF or the RVF.

Statement of Purpose
Specifically, this study attempted to determine if there were
significant left or right visual field differences in the perception
and identification of melodic and rhythmic notation.

Significant

differences would be indicative of cerebral asymmetry in processing
musical symbols.

Thus, if the results would show a more accurate

identification of notation in the RVF, it would indicate that the brain
processes musical notation similarly to verbal stimuli in the left
hemisphere.

If, however, notation was more accurately identified in

the LVF, it would indicate it was being processed similarly to nonverbal stimuli in the right hemisphere.
To evaluate the previous statements, this study was designed to
determine:
(a)

if melodic notation is perceived similarly to nonverbal

stJLmuli,
(b) which sex, if either, is more adept over-all at identifying
melodic notation,
(c)

if rhythmic notation is perceived similarly to nonverbal

stimuli, and
Cd) which sex, if either, is more adept over-all at identifying
rhythmic notation.

Hypotheses
The following hypotheses were designed to clarify the research
objectives:
1.

Subjects will identify melodic notation significantly better

in the LVF.
2.

Males will identify melodic notation in both visual fields

significantly better than females.
3.

Subjects will identify rhythmic notation significantly better

in the LVF.
4.

Males will identify rhythmic notation in both visual fields

significantly better than females.
Support for the direction of these hypotheses is presented and
discussed in Chapter II.

Limitations of the Study
This study was limited by the number of subjects who volunteered
and the time available to test the subjects individually.

It would

have been advantageous to test subjects who were left-handed in order
to compare their scores with right-handed subjects.

Due to a relative

scarcity of left-handed subjects, however, it was decided to control
for handedness and test only right-handed subjects.
Though it was found that most subjects showed right eye dominance
by means of a simple eye dominance test (Gur, 1977), the study was
not intended to compare eye dominance with subjects' scores on
notational tests.

Eye dominance was not included as a variable specifi-

cally because of the difficulty of finding an equal number of left and
right eye dominant volunteers.

The study was further limited in that it did not consider the
classification of music majors as a variable to be evaluated. Music
students were viewed as a homogeneous group, not catagorized as vocal,
instrumental, theory, literature or music education majors.

CHAPTER II
REVIEW OF THE LITERATURE

Physiological Functions
A definite asymmetry appears to exist between the left and right
hemispheres of the brain, not only in size, but more importantly in
the ability to process certain neurological data (Eccles, 1977).

The

left hemisphere is the center of verbal ability, both spoken and
written, while the right hemisphere has only a limited understanding
of language and deals mostly in nonverbal processes (Eccles, 1977).
According to Eccles (1977), Scheid and Eccles (1975) and Sperry C1968),
the hemispheres have the differentiated functions outlined in Figure 1.

Figure 1
The Functions of the Left and Right Hemispheres

Left Hemisphere

Right Hemisphere

1.

Verbal ideation

1.

Nonverbal memory and ideation

2.

Primary language comprehension

2.

Simple language comprehension

3.

Sequential analysis

3.

Holistic synthesis

4.

Writing

4.

Pictorial and pattern perception

5.

Arithmetic and calculation

5.

Geometrical, spatial perception and construction
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It is important to note that the right hemisphere is involved in
evaluating spatial relationships and in the processing and recognition
of certain nonverbal, pictorial, patterned, and geometrical stimuli
(Hines, 1972; Sperry, 1968).
Serving as the communication system between the right and left
hemispheres is the corpus callosum, made up of an estimated 200
million nerve fibers. Approximately 10 to 35 msec are needed for
excitation originating in one hemisphere to reach the other via the
corpus callosum (Fudin & Masterson, 1976; Scheid & Eccles, 1975).
Neural impulses of visual stimuli transmitted to the hemispheres
originate in the eyes.

The retina of each eye receives clearly only

visual stimuli which are within one half of one degree on either
side of. the point of focus CRigby, 1972).

This means that subjects

perceive stimuli with accuracy within a total visual angle of only 1
degree, though they may discriminate stimuli which are not clearly
seen up to 10 degrees (Rigby, 1972).

The latter type of perception,

i.e. beyond one degree, is known as peripheral vision. The peripheral
areas of vision are termed visual fields, with the left visual field
being the peripheral area to the left of the point of focus and the
right visual field being the area to the right of the subject's
focal point.
Images of stimuli in the visual fields are relayed through the
optic nervous system to the hemispheres, but the crossed patterns of
the visual system are dissimilar to that of the nervous system in
the rest of the body.

The human nervous system has many crossed

neurological subsystems, most of which operate with the left half of
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the brain sending and receiving information to and from the right side
of the body and vice versa.

The visual system, however, is not com-

pletely crossed, i.e. each eye is not completely neurologically connected to the opposite hemisphere.

The cross connection that does

exist is between approximately half of the total visual field and the
opposite hemisphere CKimura, 1973), e.g. the LVF of both eyes to the
right hemisphere.

Thus, as the eyes focus upon a point, visual stimuli

to the left of the fixation point neurologically excite the right half
of the retina in each eye. The optic nerves, which receive the
neurological message from the retinas, partially cross at the optic
chiasma, resulting in the right half of each retina being wired into
the visual cortex in the right hemisphere. Thus, stimuli seen in the
left visual field are transmitted directly to the right hemisphere,
while images in the right visual field are neurologically projected
to the left hemisphere (Eccles, 1977; Kimura, 1973; Scheid & Eccles,
1975).
For neurological messages of visual images to be perceived
clearly, the eye must not be scanning but must be fixated (Ribgy, 1972),
The period of fixation averages about 230 msec ± 20 msec for a
practiced reader, regardless of reading skill or difficulty of the
text (Haber, 1974; Rigby, 1972).

During eye movements, neurological

signals are scrambled to such a degree that they are unable to be
interpreted by the brain, resulting in little or no visual recognition
(Rigby, 1972).

These eye movements, or saccadic movements, average

about 22 msec for short jumps during reading and about 40 msec for
long jumps (Haber, 1974; Rigby, 1972), with the briefest saccades
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taking about 4 msec (Coltheart & Arthur, 1971).

It is important to note

that approximately 120 to 250 msec are needed to program each saccadic
movement, with the average being about 200 msec (Coltheart & Arthur,
1971; Haber, 1974; Haith, Morrison & Sheingold, 1970; White, 1973).
Thus, presentation of visual stimuli for 100 msec or less would not
allow enough time for the eye to be programmed to move and to scan the
display (Coltheart & Arthur, 1971; Eccles, 1977; Scheid & Eccles, 1975;
Sperry, 1968).

By utilizing presentation speeds which prevent the

eye from moving, it is assured that stimuli exposed peripherally in
only one visual field, i.e. LVF or RVF, will be initially projected to
one hemisphere only, the hemisphere opposite the visual field in which
the presentation occurred CSperry, 1968).
The Tachistoscope
The tachistoscope is one apparatus used to present stimuli at
exposure durations brief enough to prohibit eye movements. This
instrument, a timed shutter device which may be attached to the lens
of a filmstrip or slide projector, is similar in design and operation
to the ^-stop shutter of a camera, and may be set for specific
intervals of time.

Settings usually range between one second and

eight msec but some tachistoscopes may be set for as brief a period
as one msec. Thus, visual stimuli may be presented for brief,
accurately controlled periods of time.
The tachistoscope has been reported to be successful in the
teaching of various subjects such as spelling, arithmetic, foreign
language, art, typing, and shorthand (Hammer, 1963a, 1963b, 1967).
It has been used to help improve the baseball batting ability of
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junior high students as well as professionals (Ciszek, 1969).

During

the second world war, military personnel were trained to identify aircraft and naval vessels quickly and accurately by tachistoscopic methods
(Hammer, 1963b, 1967).
One of the more common uses of the tachistoscope has been to improve
reading skills, especially reading speed. When used to flash words or
other visual stimuli onto a screen for a fraction of a second, this instrument has been reported to increase speed of stimuli recognition, promoting instant responses to visual images, developing broader eye spans,
and reducing fixation times and unnecessary eye movements (Hammer, 1967).
Concerned with the low level of music literacy in elementary
students, music teachers have begun to experiment with various teaching
techniques, hoping to discover a way to use limited classroom time to
a better advantage.

Some music educators have initiated a tachisto-

scopic method of teaching notational sight reading.

This methodology

appears to develop the visual skills needed for fast and accurate
recognition of commonly used tonal patterns, aiding the student in
grasping a tonal pattern as a whole or unit, and training the student
to respond automatically with his voice or instrument to those patterns
(Hammer, 1963a, 1963b).
A limited amount of music research has been conducted in noncerebral tachistoscopic research.

Hammer C1962) and DiFronzo (1967)

reported that a tachistoscopic method of teaching notational sight
reading was significantly more effective when compared with conventional
teaching methods. The former method was found to be effective
particularly for teaching students above the class average in musical
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talent, below the class average in I,Q,, and those with some musical
experience (Hammer, 1962).

Kroeker (1967) reported that experimental

groups made statistically significant gains in the ability to score
read music of a harmonic nature and in the ability to perceive
tachistoscopically exposed material.

Other subjects who were taught

harmonic or rhythmic sight reading with the tachistoscope made significant gains over untrained groups (Fjerstad, 1969; Wiley, 1963).

These

gains, however, were not significant when compared with certain conventional methods of teaching sight reading (Fjerstad, 1969; Manzanares,
1969; Wiley, 1963).
None of the studies reviewed by the author which involved music
research and the tachistoscope tested for hemispheric asymmetry in
sight reading.

Thus, it is not known whether the reported gains in

the perception of musical notation were attributable to the increased
activity of the left or right hemisphere or both hemispheres equally.
Though experimental psychologists have utilized the tachistoscope
extensively in the study of visual perception, none of the studies
reviewed by the author tested musical notation as the experimental
variable or stimuli.

Research has, however, involved hemispheric

differences in the perception of various verbal and nonverbal visual
images.

Verbal Stimuli
Experimental testing of hemispheric differences has found a
definite asymmetry for the recognition of verbal stimuli, i.e. words
and alphabetical letters.

In one of the earliest experiments,

conducted by Mishkin and Forgays (1952), it was shown that English
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words were identified significantly better in the right visual field.
Though the exposure time of the stimuli was 150 msec, which may have
allowed some eye movements, further studies with shorter presentation
times have replicated the above finding.

Bryden (1966), Fontenot and

Benton (1972) and Kimura (1966) have reported a significant RVF
superiority for three or four letter groups or nonsense words. Significant RVF/left hemisphere superiority in the recognition of words has
also been reported for each eye when monocular viewing conditions
were used (McKeever & Huling, 1970a).

White (1972), summarizing 14

tests which utilized single alphabetical letters as stimuli, found that
none of the tests showed LVF superiority, and in fact 10 tests showed
RVF superiority.

The remaining four tests showed no difference between

the visual fields (Bryden, 1964, 1965, 1966; Bryden & Rainey, 1963;
Heron, 1957).
The findings of RVF/left hemisphere superiority in recognition of
verbal stimuli, i.e. words and alphabetical letters have been explained
in terms of hemispheric asymmetry CBryden, 1964; Kimura, 1973), because
the left hemisphere is dominant for the comprehension and organization
of language in over 97% of the human population (Scheid & Eccles, 1975;
Sperry, 1968).

Bryden (1964, 1965) offered the explanation that

tachistoscopically presented verbal stimuli are more readily analyzed
in the hemisphere in which speech is represented.

Hines (1975) felt

that instead of a basic difference in the recognition ability of
the two hemispheres, findings of RVF superiority can be explained in
terms of information loss due to transmission of neural messages from
the LVF to right hemisphere and then via the corpus callosum to the
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to the more efficient hemisphere for analysis.

This explanation is

supported by Kimura (1961, 1966) who stated that the more direct pathway between the RVF and the language centers of the left hemisphere
gives an advantage to recognition of verbal material in the RVF.

Nonverbal Stimuli
Researchers have hypothesized that if verbal material is more
accurately identified in the RVF because it is analyzed more efficiently
in the verbal left hemisphere, then nonverbal stimuli may be more
accurately identified in the LVF because it would be received in the
right hemisphere which is involved in nonverbal processes.

Testing of

various non-alphabetical stimuli in hemispheric research has included
geometric designs, familiar objects, nonsense forms, circles, dots,
lines, and Kanji.
Bryden (1960) found no significant differences in LVF or RVF
recognition when presenting geometrical forms in one visual field at
a time.

Heron (1957) also found no significant differences with both

familiar forms and nonsense forms.

In 1963, Bryden and Rainey found

a significant RVF superiority for familiar objects, but found no
significant RVF recognition superiority with geometric forms.

A

significant LVF superiority for enumeration of geometric figures
was, however, reported by Kimura in 1966.

When compared to studies

which utilized alphabetical stimuli, these studies presented an
interesting discovery that though most verbal stimuli were recognized
more accurately in the RVF, most nonverbal forms and designs were not.
McKeever and Huling (1970b), testing solid line designs, found
no significant VF difference.

They did, however, report a significant
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LVF superiority in the reproduction of dotted designs of the Bender
Gestalt Test. No evidence of VF differences for dotted, broken, or
whole lines was reported by White and Barr-Brown (1972).

The subjects

did, however, score a higher mean in the LVF for dotted drawings,
though the mean did not reach significance.
Fontenot (1972) in experimentation with random shapes found that
while recognition of shapes of low complexity did not differ between
fields, shapes of high complexity showed a definite LVF superiority.
Hines (1975) using a bilateral presentation, i.e. the stimuli were
shown in both VFs simultaneously, noted that subjects were able to
report about 25% of nonsense shapes in the LVF, but less than 10% of
the words in that VF.
Recognition of directionality of a line has been shown to be
significantly greater for the LVF CFontenot, 1972; Fontenot & Benton,
1972).

Kimura (1973) noting a LVF superiority for perception and

identification of the slant of a line, concluded that the right
hemisphere assumes an important role in perceJDving spatial and
directional information.

Studies utilizing circles as stimuli have

found that sequences of filled and unfilled circles were reported more
accurately in the LFV CHarcum, Hartman & Smith, 1963).
There is no evidence that there is a difference in the simple
perceptive abilities of the primary visual receiving areas of the
hemispheres, i.e. areas 17, 18, and 19 of Brodmann in both left and
right hemispheres (Kimura, 1969).

In reviewing the literature, Kimura

(1966) found a trend for more accurate recognition of dots in the LVF.
Other studies showed no difference between the LVF and RVF, and therefore
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the left and right hemispheres, in the ability simply to perceive or
detect dots (Kimura, 1969, 1973).

The asymmetrical functioning, not

perceptive abilities of the hemispheres, seems to be the important
factor in studies which report the superiority of the LVF to localize
and enumerate dots.

Kimura (1966), who found the enumeration of dots

to be significantly greater in LVF presentation, also reported a
LVF superiority for dot localization, indicating that the right hemisphere is more involved in visuospatial abilities (Kimura, 1969).
Kimura (1969) concludes that dot enumeration and localization are
processed in overlapping but not identical areas in the right
hemisphere.

Thus, it seems that the ability of subjects to enumerate

or locate a point in the LVF better than in the RVF, is not due to
their ability merely to "see" it more easily in the LVF, but in the
ability of the right hemisphere to aid in the processing of stimuli.
The right hemisphere's dominance for nonverbal and spatial tasks
is further supported by studies showing the right hemisphere to be
superior in depth perception of rods and pictures, and in identification
of random, dot stereograms which formed a design such as a square or
triangle (Kimura, 1973).
Studies similar to those above have been conducted with the three
types of written symbols in the Japanese language:
and Kanji.

Katakana, Hirakana,

Katakana and Hirakana, phonetic symbols for syllables,

are similar to upper and lower case alphabetical letters in English.
Kanji, however, are non-phonetic, logographic symbols, derived from
the shapes of concrete objects, e.g. the symbol for forest or mountain
looks similar to the object it represents.

Reports of Japanese
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aphasics being unable to read one or two of the three kinds of written
symbols, led researchers to believe that the three types of symbols
were being processed differently in relation to laterality, with Kana
(Katakana and Hirakana) being processed in the left hemisphere as
verbal stimuli and Kanji in the right as visuo-spatial stimuli (Hatta,
1977; Sasanuma, Itoh, Mori & Kobayashi, 1977).

This belief was

supported by studies utilizing both high and low familiar Japanese
Kanji, in which Kanji were identified more accurately in the LVF
(Hatta, 1977).

Hatta concluded that Kanji were more accurately re-

cognized in the LVF because they are nonverbal pictorial designs, and
therefore are processed as nonverbal stimuli in the right hemisphere.
RVF superiority for the phonetic Kana symbols (Sasanuma, et al., 1977)
are consistent with findings of RVF superiority for alphabetical
material.
Collectively, the above studies appear to support the hypothesis
that stimuli which are more verbal, i.e. words and alphabetical letters,
are perceived via the dominant hemisphere, their identification being
closely related to the processes of the speech centers of the left
hemisphere (Kimura, 1963).

Bryden and Rainey (1963) believed that

perception of unfamiliar stimuli is not as dependent upon the left
hemisphere, and thus that less familiar material is treated less
verbally and more pictorially.
To summarize studies involving nonverbal stimuli, a significant
LVF superiority has been reported in the identification of highly
complex shapes (Fontenot, 1972), dotted designs (McKeever & Huling,
1970b), dotted stereograms (Kimura, 1973), filled and unfilled circles
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(Harcum, et al., 1963), slanted lines (Kimura, 1973) and Kanji (Hatta,
1977).

Reports of significant LVF superiority were also found with

line directionality (Fontenot, 1972; Fontenot & Benton, 1972), depth
perception of rods and pictures (Kimura, 1973), geometic figure
enumeration (Kimura, 1966), dot enumeration and dot localization
(Kimura, 1969).

Thus, recognition of stimuli which are less verbal

and/or more complex, i.e. which are geometrical, pictorial, and
patterned, appear to be more dependent on the right hemisphere's
identification process.
In addition to laboratory experiments with traditional recognitionaccuracy indicators discussed previously, two further lines of inquiry
have been utilized in the study of functional asymmetries in visual
processing.

These studies involve verbal and manual reaction times,

and experiments with brain-damaged or commissurotomized patients.

Reaction Times
Studies of verbal reaction time have shown that subjects respond
significantly faster to alphabetical stimuli in the RVF, rather than
the LVF (Washington, 1977; Gazzaniga, 1972) supporting the previous
hypothesis that the left hemisphere is superior in the processing of
verbal information.
Testing discrimination of nonverbal stimuli, Amadeo, et al. (1977)
found that subjects were able to respond verbally more quickly to
circles in the LVF.

Gazzaniga (1972) observed that verbal reactions

were faster for zig-zag figures presented in the LVF.

Slower response

times to RVF presentation were interpreted as indicating that the
spatial stimuli received in the left hemisphere had been relayed to
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the right hemisphere for decoding and then returned to the left for
verbal response.

Tests involving manual responses have shown reaction

times to be faster for nonverbal stimuli, such as faces, in the LVF
(White, 1972).

Lesioned and Commissurotomized Subjects
Studies utilizing brain-damaged or brain-bisected subjects have
provided evidence that damage to the left hemisphere results in difficulty in the recognition of linguistic stimuli, i.e. letters and words,
while damage to the right hemisphere hinders recognition of nonlinguistic stimuli, e.g. visual figures and nonverbal patterns (Moore
& Weidner, 1974).

White (1972) summarized 15 clinical experiments in-

volving subjects with left or right hemispheric damage.

In 13 of the

studies, recognition and recall of nonverbal stimuli were impaired less
by left hemispheric damage than by right hemispheric damage, indicating
that the right hemisphere is more essential in nonverbal perception.
Lesions of the right hemisphere were, in fact, found to impair all
tasks involving nonverbal, patterned stimuli, including abstract
nonsense designs or representational patterns such as pictures of
human faces (White, 1972).
While it has been reported that lesions of the left hemisphere
impaired verbal memory tasks (Scheid & Eccles, 1975), lesions of the
right hemisphere have also been reported to impair various nonverbal
perceptual tasks (Scheid & Eccles, 1975), including subjects' ability
to process visual patterns, recall designs and pictures, and remember
groups of dots in a diamond shape (Scheid & Eccles, 1975; Welman &
Van Der Maaten, 1972),
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Kimura (1963) reported that lesions of the right hemisphere, but
not lesions of the left, impair perception of some very simple nonverbal
stimuli, e,g. overlapping nonsense figures, groups of dots and recurring
figures, which indicates that some portions of the right hemisphere may
be critical for form perception.

Right hemisphere lesions also appear

to produce more severe visuoconstructive disabilities and a wider
variety of impairments related to the perception of external space
than lesions of the left hemisphere (Kimura, 1969).

These disabilities

are due to certain specific injuries of the right hemisphere which
impair such things as the subject's ability to draw, find his way from
place to place, or set a stick in a vertical or horizontal position
(Kimura, 1969, 1973).

In addition, impairment has been found on a

triangular block test, complex pictorial task, and a picture anomalies
test which depicted common objects and familiar situations (Kimura,
1963).

The deficits were believed to be related to the nonverbal

functioning of the right hemisphere and its ability in rapid visual
ident if ication.
That the right hemisphere is superior in a variety of nonverbal,
pictorial pattern tasks involving visuospatial abilities is also seen
in studies with commissurotomized patients.

In these subjects, the

corpus callosum has been severed, which prohibits the crossing of
neural messages and results in the LVF and RVF being perceived
separately in each hemisphere.

In other words, one hemisphere does

not know what the other does or sees.
Many interesting discoveries have been made in experimentation
with these split-brain human subjects.

Demonstrating the right
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hemisphere's superiority in nonverbal tasks, studies have shown subjects
to have superior visuospatial and visuoconstructive ability with their
left hand, which is controlled by the right cerebral motor cortex
rather than with their right hand, controlled by the left cerebral
motor cortex (White, 1972),

Sperry (1968) found the right side of

the brain to be superior to the left in commissurotomy patients who
were tested in the drawing of spatial relationships and in the performance of block design tests.

The results of these studies further

support the conclusion that the right hemisphere is superior in
processing nonverbal stimuli, including tasks of patterned, pictorial,
and spatial perception.
Some of the previous research involving hemispheric perceptual
differences of verbal and nonverbal stimuli has included the two
additional variables of handedness and sex.

Handedness
Handedness has been considered by some as a critical determinate
of laterality differences, primarily due to its presimied relationship
with cerebral dominance.

Some researchers have suggested that

handedness may be used as a measure of cerebral dominance.

The

correlation, however, is by no means a perfect one (Bryden, 1964).
The relationship between speech lateralization and handedness is likewise not perfect, but the high incidence of both left hemisphere
control of speech and right-hand preference is considered by some
not to be coincidental (Kimura, 1973).
In studies comparing left- and right-handed subjects, Bryden
(1965) found right-handed subjects to be more accurate in identifying
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RVF stimuli, while left-handed subjects showed no consistent LVF-RVF
differences.

Bryden concluded that visual field differences are signifi-

cantly related to handedness.

Bryden (1964) found that all right-handers

were superior with the RVF when tested with both verbal stimuli (oneletter and four-letter groups) and nonverbal stimuli (geometrical
figures).

Left-handed subjects showed superior RVF recognition of

four-letter rows but LVF superiority with one-letter or geometrical
forms.

This indicates that there may be significant differences

between left- and right-handed subjects in perception or recognition
of stimuli.

Sex
Research evaluating the variable of sex has found males to be
superior on visual closure tests involving nonverbal stimuli, Gestalt
Completion tests. Embedded Figure tests, and on tasks involving manipulation of spatial relationships (Marshall, 1973).

Kimura (1969)

discussed a non-tachistoscopic point-location task in which men were
found to perform superiorly to women.

In tachistoscopic testing,

Kimura (1969) found that men were more accurate in locating a dot in
the LVF than in the RVF under all testing conditions. Females,
however, showed LVF superiority under some conditions and no visual
field differences under others.

Males appear to be superior to

females, not only in dot localization, but also in dot enumeration
in the LVF CKimura, 1973).

Males have also been reported to be more

accurate in certain visual-^spatial tasks in which they identified
nonverbal designs (Kimura, 1973).

Discussing reports of males

surpassing females in overall visuospatial ability, Kimura (1969)
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suggested that there may be a greater differentiation in males between
the left and right hemispheres. Kimura further proposed that the male
right hemisphere, or right temporal lobe in particular, may be more
active than that of the female, resulting in the higher recognition
rate of nonverbal stimuli in the LVF for males.

CHAPTER III
METHODOLOGY

The present study was designed in order to determine left and right
visual field differences in reading musical notation.

This chapter

describes the subject selection, instrumentation, procedures, and
analysis of data utilized in the study.

Subj ect Selection
A total of 30 subjects volunteered for this study, including 15
males and 15 females.

In order to control for handedness, only right-

handed subjects were selected for the sample.

Subjects had normal or

corrected vision as was determined during a pretest evaluation of each
subject.

All were junior or senior music majors at Texas Tech Univer-

sity who had completed or were completing the fourth semester of music
theory.

It was assumed that as upper division music majors the subjects

would be adequately familiar with melodic and rhythmic notation.

The

subjects, solicted from band, brass technics, and music education
classes by the class instructors and the researcher, made appointments
for individual 30-minute testing periods.

To remind subjects of their

appointments, follow-up procedures by the researcher included appointment cards and/or phone calls.
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Instrumentation
Handedness Test
Left- or right-handedness was indicated by self-report of the
subjects (Appendix A ) .

In addition, using L to indicate left-hand and

R to indicate right-hand, the researcher recorded answers given by the
subjects to the following questions:
(a) With which hand do you normally write?
(b)

With which hand do you normally eat?

Cc)

With which hand do you normally comb your hair?

(d)

With which hand do you normally brush your teeth?

Pitch Pretest
A pretest was administered to subjects in order to screen those
having poor visual acuity and also to serve as practice for the pitch
test.

The pretest for pitch was comprised of nine slides (Appendix D ) ,

the first slide having only an alphabetical letter in the center.
Slides 2 and 3 had a letter in the center and a half note either to
the left or right of the letter.

Slides 4, 5, 6, and 7 had a letter

with two notes either to the left or right.

Slides 8, and 9 had three

half notes either to the left or right of the centered letter, similar
to the test items of the pitch test.

Subjects had an equal amount of

practice in identifying pitches in both VFs since four of the slides
had notation in the LVF and four had notation in the RVF.
Two black dots, marking the focal point, were used consistently
throughout all testing to ensure that the subjects were fixating at
the center of the screen, rather than the left or right visual field.
Drawn with a black felt marker on small pieces of scotch tape, the
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dots were placed on the screen vertically with approximately 4 inches
between them.

Subjects were instructed to focus their eyes midway

between the two dots, which was termed the focal point, and at which
point the center of the alphabetical letter was presented.
Exposure times of the pretest slides were as follows: slides 1
and 2 were tachistoscopically exposed to the subject for 250 msec (1/4
sec); slides 3 and 4 for 66,6 msec Cl/15 sec); slides 5 and 6 for 17 msec
(1/60 sec); and slides 7, 8, and 9, as in the pitch test itself, for
33.3 msec (1/30 sec).
Pitch Test
The pitch portion of the test CAppendtx E) included 20 slides, 10
of which had stimuli in the LVF and 10 of which had stimuli in the RVF
mirroring exactly the LVF items. During presentation of the slides,
it was necessary for subjects to focus their eyes at the center of the
screen to prevent stimuli from one VF being viewed in the opposite VF
or in both VFs.

To insure this VF control, an alphabetical letter,

centered on each slide, served as a focal point.

Selection of these

alphabetical letters did not include the seven letters commonly associated with pitches, i.e. A, B, C, D, E, F, G, or those similar to
notation, e.g. 0 and P.

The 13 uppercase letters which were selected

included H, J, K, M, N, R, S, T, V, W, X, Y, Z. One of these letters
was randomly assigned to each slide utilizing a table of random
numbers (Cornett & Beckner, 1975).
On each slide, to the left or right of the alphabetical letter,
were three randomly selected pitches on a staff. Each of these threenote patterns was termed a test item.

In order to select the patterns.
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the pitches on a staff were numbered continuously from one to nine
beginning with the lowest line of the staff.

From a table of random

numbers, 10 groups of 3 numbers each were selected and the pitches
corresponding to these numbers were placed on staves, creating the
10 test items.
Limitations placed on the selection of the three-pitch patterns
were that no test item could:
(a)

have three consecutive stepwise pitches, e.g. 1-2-3,

(b)

form an ascending or descending triad, e.g. 1-3-5 or 8-6-4,

(c)

repeat a pitch, e.g. 1-1-2 or 1-2-1,

(d)

be repeated in its entirety.

By randomization the 10 test items were assigned to a left or right
visual field presentation.

Mirroring of the 10 test items in the oppo-

site visual field resulted in a total of 20 test items, in which items
in the LVF were equivalent to those in the RVF, being exact mirrored
duplicates.

To prevent the subjects from realizing that the items

were mirrored, which possibly would have increased their scores, the
20 items were randomized for presentation.
In order to prepare the 20 test items for slide presentation,
each item was drawn with India ink on an 8i$ by 11 inch sheet of white
paper.

With the alphabetical letter centered on the page, the staff

and three selected pitches were drawn either to the left or right of
the letter.

To control for the variable of rhythmic notation, all

pitches were drawn as half notes, the half note being perceived easier
than other rhythmic notations in pretest experimentation (Gilbert,
1979).

Other distracting symbols such as clef, key or time signatures,
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bar lines, and accidentals were not used, helping to ensure that only
pitch was being tested.
The test items were photographed and professionally processed into
35 millimeter slides.

To ensure the proper alignment of the alphabetical

letters, i,e, in the center of the slide and thus in the center of the
screen when presentation occurred, the slides were heat mounted.
The slides for the pitch test were presented for 33.3 msec, illuminating the screen with 2.3 foot-lamberts of reflected light as measured
by a Calcu-light Digital Exposure Meter.

This is comparable to tlie

reported luminance of stimulus fields in other studies (Ingalls, 1974;
Kimura, 1969; Monti, 1972).
Visual angles subtended by the stimuli were calculated by trigonometrical computations.

A visual angle is an angle formed by the

meeting of two imaginary lines, one from the subject's eyes to the
point of focus and the other from the eyes to any object in peripheral
vision.

In the present study, the distances used to calculate visual

angles were measured from the sub j ect ""s eyes to the alphabetical letter
in the center of the screen, i.e. the focal point, a distance of 12 feet,
and from the center of the letter to the outer edge of the stimuli,
i.e. the pitches in the display.

When projected on the screen, the

letter was approximately one inch wide, subtending, i.e. being opposite,
a visual angle of about .4 . Measurements taken on the screen from
the center of the letter to the outer edge of the note nearest
the letter on either side showed the distance to be about 3h inches.
From the middle of the letter it was approximately 7 inches to the
outer edge of the central note in the test display on either side.

30
and 10 inches to the outer edge of the note furthest from the focal
point on either side.

These measurements subtended visual angles of

approximately 1.4°, 2.8°, and 4.2°, respectively.

Thus, the total

field of vision was 20 inches wide, subtending a total visual angle of
8.4 .

These visual angles are consistent with those utilized in pre-

vious studies (Hines, 1975; Kimura, 1966; McKeever & Huling, 1970a,
1970b).

Rhythm Pretest
The pretest for rhythm (Appendix G) was designed to prepare the
subjects for the rhythm test by giving them practice in identifying
similar rhythmic stimuli.

Shown for 33.3 msec each, the six pretest

slides were comprised of a centered alphabetical letter and rhythmic
notation either to the left or right of the letter.

The first two

slides had two rhythmic notations and the other slides had three
notations.

Three of the slides had LVF notation and three had RVF

notation, thus giving the subjects an equal amount of practice in each
VF.

Rhythm Test
The rhythm test (Appendix H) was comprised of 20 slides similar
in design to those of the pitch test.

Each slide had an alphabetical

letter in the center serving as a focal point.

Though the same letters

were utilized in the rhythm test as in the pitch test, they were
presented in a different randomized order.
Ten of the slides had 3 rhythmic notations on a staff in the
LVF, while the other 10 slides mirrored these rhythmic notations in
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the RVF.

Four commonly used rhythmic notations were selected for

testing purposes:

whole, half, quarter, and eighth notes.

Each of

these notations was assigned a number, and by using a table of random
numbers, 10 test items were selected with 3 rhythmic notations each.
The test items were limited in that they could not:
(a)

contain three notes of the same rhythmic value, e.g. three

half notes,
(b)

be repeated in their entirety.

After random assignment

to a left or right visual field pre-

sentation, the 10 test items were mirrored in the opposite VF, making
a total of 20 test items.

Thus, the 10 items with LVF rhythmic notations

were exact mirrored duplicates of the 10 RVF items.

To prevent subjects

from recognizing mirrored items, the 20 items were randomized for
presentation.
Though rhythmic patterns were mirrored exactly, the mirroring of
the stems of the notes was not exact.

Because of the conventional

usage of stems in normal music scores, the mirroring of stems seemed
to present a special problem.

To have mirrored the stems exactly on

the opposite sides of the notes could have been considered by the
subjects to be incorrect, perhaps affecting subjects' scores.

Had

all stems been pointed upward, it would have necessitated placing them
on the right side of the notes.

This would have given an advantage

to the identification of rhythmic notations in the LVF, because the
stems would have been .4° nearer the alphabetical letter, i.e. the
focal point.

Had all stems been pointed downward, stems in the RVF

would have been nearer the focal point.

Therefore, to make the
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presentation of the left and right VFs more equal, five of the RVF
items had their stems turned upward, while the mirrored items in the
LVF had their stems down.

The other five RVF items had stems down and

were mirrored in the LVF with stems up.

This resulted in the visual

fields being comparable in difficulty, i.e. each VF had 12 stems up
and 12 stems down.
Each of the 20 test items for rhythm were prepared in an identical
manner to the test items for pitch, except that all rhythmic notations
were drawn on the center line of the staff.

No clef, key or time

signatures, dotted rhythms, rests, barlines or accidentals were used
in the slides.

Presentation time, luminance and visual angles of the

rhythm test were the same as those utilized in the pitch test.

Procedures
A total of 15 males and 15 females were tested individually,
requiring approximately 30 minutes per subject and with only the
subject and the examiner present during the testing session.

Testing

was conducted during a 2-week period in April, 1979.
A cover sheet (Appendix A) containing general information was
completed by the subject who also signed his name, indicating his
willingness to participate and allow the use of his score sheet for
the study.

The subject was then administered the handedness questions

while the examiner recorded each subject's responses on the information
sheet.
Each subject was given three answer sheets:

one to be used for

both the pitch and rhythm pretests; one for the pitch test; and one
for the rhythm test.

The answer sheet (Appendix C) had blanks for
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20 test items, each item having a small blank, in the center for the
alphabetical letter and a staff about an inch long to the left and the
right of the blank.

Subjects were to write the three pitches or rhythms

either on the left or right side of the letter as they perceived it on
the screen.

Thus, one of the two staves for each test item was left

blankInstructions and information concerning the testing procedures
(Appendix B) were read by the examiner.

Seated 12 feet from the center

of the screen, the subject was asked to focus his eyes on the screen
between the two black dots.

The procedure for slide presentation

utilized throughout the entire testing session was explained to the
subject, i.e. that the examiner would give a ready signal, count to
three, and be silent on count 4, when the slide was exposed.

The

subject was instructed to write on the answer sheet what he saw or
thought he saw projected on the screen.

Before testing began the

subject was reminded that it was important to keep his eyes focused
between the dots when the slides were shown.
The pitch pretest slides (Appendix D) were then administered for
the purpose of screening and practice.

The subject was informed of

the correct answers during the pretest and encouraged to ask questions.
The subject was not informed, however, of the basic purpose of this
study, i.e. to determine if subjects would identify musical notation
better in the LVF or RVF.
Next, the pitch test (Appendix E) was administered with no
indication being given concerning the correctness of the answers.
Since no time limit was given to the subject for recording each answer
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on the answer sheet, the subject was asked to signal the examiner when
ready for the next slide to be presented.
A brief rest was given each subject while the examiner adjusted
the slide projector and explained the directions (Appendix F) for the
rhythm practice slides, the directions being similar (identical) to those
for the pitch test.

The rhythm pretest (Appendix G) was administered

and the correct answers given.

After the pretest, questions were

answered, except those concerning the actual purpose of the test.
Following the rhythm pretest, the rhythm test (Appendix H) was
administered but correct answers were not revealed.

Upon completion

of the rhythm test,the three answer sheets were collected and stapled
to the information sheet.

Scoring and Statistical Analysis
Scoring was computed by assigning one point to each correct pitch,
provided that the pitch was paired with the correct visual field,
sequence, and alphabetical letter.
30 for each visual field.

Possible scores ranged from 0 to

The rhythm test utilized the same scoring

procedures.
The data generated by this research were analyzed by statistics
selected to test the hypotheses listed in Chapter I.

These statistics,

including frequency analysis and _t-tests, were computed using the
Statistical package for the social sciences computer package (Nie,
Hull, Jenkins, Steinbrenner, & Bent, 1975).
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Frequency Analysis
Descriptive statistics were computed with the SPSS SUBPROGRAM
FREQUENCIES.

This procedure provides computation of range, mean,

median, and standard deviation.

Comparison of Means
Three separate _t-tests were computed using the SPSS SUBPROGRAM
T-TEST.

The first two compared the mean scores by all subjects for

Pitch LVF and Pitch RVF, and Rhythm LVF and Rhythm RVF, respectively.
The third _t-test compared males' and females' scores for all four
dependent variables, i.e. Pitch LVF, Pitch RVF, Rhythm LVF, and Rhythm
RVF.

Significance of the t^-values was determined in reference to the

,05 level of probability unless otherwise indicated.

The results of

these analyses are presented in Chapter IV and discussed in Chapter V.

CHAPTER IV
RESULTS
Thirty undergraduate music majors at Texas Tech University served
as volunteers in this study. All of the 15 male and 15 female subjects
were right-handed and had normal or corrected vision. The subjects
were given the melodic and rhythmic perception test described in Chapter
III to determine if they were able to identify correctly more melodic
and rhythmic notation in the left visual field or in the right visual
field.

The results of the study are stated below.

Frequency Analysis
The range, mean (M), median (Mdn), and standard deviation (SD) for
all variables are reported in Table 1.
Table 1
Frequency Analysis for All Variables

Variable
Pitch LVF*

Range
Min
Max

M

mn

SD

6

26

14.27

14.00

4.29

Pitch RVF**

10

24

16.07

15.83

4.41

Rhythm LVF*

11

27

19.20

19.67

3,96

Rhythm RVF**

9

29

19.90

20.00

3.97

Note:

N = 30, 15 males and 15 females

*LVF = Left Visual Field
**RVF = Right Visual Field
36

37
For each of the 4 variables, i.e. Pitch LVF, Pitch RVF, Rhythm LVF,
and Rhythm RVF, possible scores ranged from 0 to 30. The actual minimum and maximum scores for Pitch LVF were 6 and 26, respectively, a
range of 20 points, while the scores for Pitch RVF were between 10
and 24, a range of only 14 points. The lowest and highest scores for
Rhythm LVF were 11 and 27, a 16 point differentiation, while Rhythm
RVF had scores ranging from 9 to 29, a difference of 20 points. It
is interesting to note that the lowest and highest scores were in the
LVF for Pitch, yet in the RVF for Rhythm, and in both cases the range
was 20 points. The minimum scores for Rhythm LVF (11) and RVF (9)
were 2 points apart. There was also a 2 point difference between
the maximum scores of Rhythm LVF (27) and RVF (29) and between the
maximum scores of Pitch LVF (26) and RVF (24). The difference,
however, between the minimum points scored for Pitch LVF (6) and for
Pitch RVF CIO) was 4 points. An explanation for these findings has
not yet been determined, but is probably best viewed as an artifact
of a relatively small sample N.
It is also interesting that Pitch LVF, rather than Pitch RVF,
had somewhat more extreme scores (6 and 26) and yet the SD for Pitch
LVF was 4.29, somewhat lower than the S£ of 4.41 for Pitch RVF,
which had the more narrow range of scores between 10 and 24, The
differences, however, were small and presumably nonsignificant. An
indication of why these differences occurred is seen in the comparison
of scores for each variable differentiated by sex (see Table 4).
The mean for Pitch LVF was 14.27 and for Pitch RVF 16.07, a
difference of 1.80.

There was a difference of 1.83 between medians
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of Pitch LVF (14.00) and Pitch RVF C15.83).

The differences between

the mean scores for Rhythm, and also between the median scores for
Rhythm, are somewhat less than for Pitch. The mean for Rhythm LVF
was 19,20, and for RVF 19.90, a difference of .70. The difference
between the median scores of Rhythm LVF C19,67) and Rhythm RVF (20,00)
was .33. Interestingly, the medians were lower than the means for
Pitch, but higher than the means for Rhythm.

The difference, however,

between the M and Mdn for each variable, i.e. Pitch LVF (.27), Pitch
RVF (.24), Rhythm LVF (.47), and Rhythm RVF (.10) appears to be so
minimal that the assumption of normality in the shape of the distribution remains unaffected.
Overall, the mean and median scores were higher for Rhythm than
for Pitch.

This may have been due to the nature of the test, in that

the rhythmic notation was placed only on the central line of the staff.
The SD_ for Rhythm, both LVF (3.96) and RVF C3.97), was consistently
lower than the JD for Pitch LVF C4.29) and RVF (4.41), indicating
that the scores were not as spread and lending support to the idea
that the rhythm test was an easier test. Further discussion of this
idea is presented in Chapter V.
Pitch and Rhythm t-Tests
A _t;-test was computed for all subjects' scores for Pitch and
Rhythm and the results are presented in Table 2 and Table 3,
respectively.
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Table 2
l.-Test Comparison of All Subjects' Scores for Pitch

Direction of
Slide Presentation

M

SD

Left

14.27

4.29

Right

16.07

4.41

df

29

-2.73*

*£ <.02

Table 2 shows that the ^-test for Pitch was significant, indicating
that there was a significant difference between the mean scores of
Pitch LVF (14,27) and Pitch RVF (16.07).

That the ^-value was found

to be significant at the .02 level indicates that results of this
magnitude could be obtained by chance alone only 2 times out of 100,
The direction of the resulting jt-value was, however, opposite
than that hypothesized, in that subjects identified the melodic notation
better in the RVF, rather than the LVF.

The results, therefore, did

not support Hypothesis 1 which stated that subjects would identify
melodic notation significantly better in their LVF.

This finding

warrants attention, given the clear tendency in the literature for
the opposite to be true, i.e. that nonverbal stimuli are more accurately
identified in the LVF.

Further discussion and possible explanations

for this unexpected finding are presented in Chapter V.
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Table 3
_t^-Test Comparison of All Subjects' Scores for Rhythm

Direction of Slide
Presentation

M

SD

Left

19.20

3,96

Right

19.90

3.97

df

t

29

-1.09

The _t^-test for Rhythm was not significant as can be seen in Table 3
This indicates that the difference between the mean scores of Rhythm
LVF (19.20) and Rhythm RVF (19.90) was such that it could have been
occurred by chance alone more than 5 times out of 100, and so is
considered nonsignificant.

Hypothesis 3, which stated that subjects

would identify rhythmic notation significantly better in their LVF,
was, therefore, not supported.

Sex Differences
Table 4 presents the results of the _t-tests for sex differences
across all variables.

The mean scores for Pitch LVF were 15,13 for

females and 13.40 for males, a difference of 1.73.

Pitch RVF mean

scores were 16.93 (females) and 15.20 (males), also a difference of
1.73.

Neither of these differences, however, reached significance as

determined by _t-test analysis.

This indicates that though females

had higher mean scores in both Pitch LVF and RVF, there was not a
significant difference between males and females in their ability to
identify melodic notation in the LVF or RVF.

Thus, Hypothesis 2,
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which stated that males would identify melodic notation in both visual
fields significantly better than females, was not supported.
Table 4
_t-Test Comparison of Sex Differences for All Variables

Variable

Sex

M

SD

df

Pitch LVF

Female

15.13

5.26

22.1

1.11

Male

13.40

2.97

Female

16.93

5,01

28

1.08

Male

15.20

3,69

Female

19.47

4.66

28

.36

Male

18,93

3.26

Female

21.20

3.82

28

1.86

Male

18.60

3.83

Pitch RVF

Rhythm LVF

Rhythm RVF

*£^-test for homogeneity of variance was significant at .05 level.
_t-test for this variable used separate variance formula.
t;-value approached significance at £ <.05 level. _t-value
necessary for significance at £ <.05 level is 2.048.
Rhythm LVF mean scores were 19.47 (females) and 18.93 (males),
a difference of .54. The means for Rhythm RVF were 21.20 (females)
and 18.60 (males), a 2.60 point difference. While the _t-value for
Rhythm RVF mean scores approached significance at the .05 level,
neither of the two _t-values for Rhythm were significant.

Hypothesis 4,

which stated that males would identify rhythmic notation in both
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visual fields significantly better than females, was, therefore, not
supported.

There was, in fact, a trend for the opposite to be true,

i.e. for the females to score higher than males, though signJLficance
was not reached.

Interestingly, the smallest difference of mean

scores (.54) between males and females was with Rhythm in the LVF,
while the largest difference (2.60) was with Rhythm in the RVF. Though
the latter difference approached significance, the lack of significance
negates any further discussion of this finding, in that the results
may have been obtained by chance alone.
To summarize, when comparing males and females, none of the four
_t-tests, including the two for Pitch and two for Rhythm, showed
significance.

This findJLng indicates that sex differences did not

play a major role in the overall results.
There are two general trends which merit discussion. For all
four variables the mean of the female group was larger than that of
the male group, but only Rhythm RVF approached significance at the .05
level.

This finding was, however, in the opposite direction hypothe-

sized, i.e. the females rather than the males were able to identify
melodic and rhythmic notation more accurately.

Further discussion

of these unexpected results is presented in Chapter V.
The second trend, generally consistent with the first, indicated
that the ^

for females was larger than the ^

for males in three of

the four variables. With Pitch LVF, the SD for females (5.26) and
males (2.97) were 2.29 points apart.

This difference in ^

for Pitch

LVF was significant at the .05 level when tested for homogeneity
of variance.

Thus, it appears that the scores for Pitch LVF when
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catagorized by sex were dispersed in such a way as to indicate the subjects were selected from different populations.

This finding supports

the need for additional research which would investigate a larger
number of background variables for both sexes, in order to determine
why

the scores for the females were so variable relative to the male

scores.

It is apparent that although the females scored higher overall

in relationship to the males, some females scored low while others
scored high.

Possible explanations and further discussion of this

finding of females having a wider spread of scores (SD) is offered
in Chapter V.

CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS

The major purpose of this study was to determine if there were
significant differences in the identification of musical notation in
the left and right visual fields through tachistoscopic testing of
melodic and rhythmic visual stimuli.

A secondary purpose was to deter-

mine if sex was an influencing variable in the identification of
notation.
Upper division collegiate music majors were selected as subjects
for this study since presumably they would be throughly familiar with
melodic and rhythmic notation.

In order to control for the variable

of handedness, only right-handed subjects were selected.
Comprised of 20 slides displayed tachistoscopically, the melodic
notational test had 10 slides with stimuli in the LVF and 10 slides
with stimuli in the RVF.
test.

The same was true for the rhythmic notational

A written response was given by the subject after the presenta-

tion of each slide.
Visual fields were controlled by (.a) use of pre-exposure focusing
dots, (b) a centrally positioned alphabetical letter used for a focal
point during presentation of each slide, Cc) visual angles which placed
stimuli in peripheral vision either in the LVF or RVF, and (d) an
exposure time of less than 100 msec, which prevented eye movements.
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Melodic and Rhythmic Notation
Results of the tests show higher means and smaller standard deviations for rhythm, both in the LVF and RVF, than for pitch.

This

indicates that subjects were able to score higher on the rhythm test
with considerably less dispersion or variability of scores.

It may

be that the rhythm test was inherently easier in that only four
rhythmic notations were tested and these were all presented on the
center line of the staff or the central plane of vision.

Another

possibility is that a practice effect may have had an influence on the
results, in that by the time the subjects were given the rhythm test,
they had already completed the pitch pretest, pitch test, and rhythm
pretest.

It may be, however, that subjects actually were able to

perceive the nonverbal stimuli of rhythmic notation more readily than
melodic notation in both visual fields.

Perhaps, the brain is able

to process rhythmic notation easier than melodic notation and more
equally between the right and left hemispheres since there was no
significant difference found between the LVF and RVF for rhythm.
The findings support the apparent conclusion that the brain processes melodic and rhythmic notation differently, in that while subjects
showed no significant difference between scores for rhythmic notation
in the LVF and RVF, the same subjects were able to identify melodic
notation significantly (£ <.02) more accurately in the RVF.

Additional

research is needed, however, to evaluate adequately this tentative
conclusion.
Previous studies have generally shown that alphabetical and
verbal materials are more accurately identified in the RVF (Bryden, 1964;
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Mishkin & Forgays, 1952).

Nonverbal stimuli have been reported to be

identified more accurately in the LVF, including dotted stereograms
and designs (Kimura, 1973; McKeever & Huling, 1970b), filled and
unfilled circles (Harcum, et al., 1963), highly complex shapes
(Fontenot, 1972), and dot enumeration and localization (Kimura, 1969).
It is believed, therefore, that verbal stimuli are processed more
efficiently in the left hemisphere and nonverbal stimuli in the right
hemisphere.

The present study indicates, however, that melodic

notation is identified more accurately in the RVF and thus is processed in the left hemisphere similarly to verbal stimuli.

This con-

clusion appears to contradict findings by Kimura (1969, 1973) who
reported a LVF superiority for dot localization, indicating that the
right hemisphere is more adept in visuo-spatial processing.

The

localization of a dot and the localization of a small circle or note
on a staff (i.e. melodic notation) seem to have common characteristics.
Evidently, however, there is a qualitative difference in the processing
of these stimuli.
A possible explanation for these apparently contradictory findings
may exist in the nature of the stimuli to be analyzed.

A response to

melodic notation requires precise analysis instead of a gestaltic
impression of a pattern, and is illustrated in the process of teaching
musicians to be extremely aware of the placement of a circle or note
upon a staff.

Though the right hemisphere processes pictorial and

patterned stimuli, it does so in a holistic, syn^thesizing manner, while
the left hemisphere processes stimuli requiring precise identification
in an analytical and sequential manner.

Thus, nonverbal stimuli
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needing less precise analysis may be processed in the right hemisphere,
while stimuli such as words, or especially melodic notation which needs
precise analysis of intervals and sequential ordering are perhaps
processed in the left hemisphere.
The lack of significant LVF or RVF identification of rhythmic
notation indicates that rhythmic notation is processed differently than
melodic notation.

There may actually be functional symmetry in the

identification of rhythmic nonverbal stimuli, i.e. either hemisphere
is equally able to process it.

Another explanation, however, is that

the brain is processing rhythmic notation less like verbal and melodic
stimuli and more like nonverbal stimuli.

Perhaps, the identification

of rhythmic patterns takes less precise analysis than melodic patterns
which were identified better in the RVF, but more precise analysis
than that required in simple recognition of nonverbal stimuli such as
with filled and unfilled circles which were identified better in the
LVF CHarcum, et al. , 1963).

Further research would be necessary to

evaluate these possibilities.
Kimura (1963) suggested that the more verbal a stimulus is, the
more dependent it is on the dominant hemisphere for processing, since
identification is intimately bound up with the speech centers.
Logically, this implies that melodic notation is treated as verbal
stimuli by the brain and is, therefore, more dependent on the left
hemisphere for identification, while rhythmic notation for some reason
is not treated as verbal stimuli, and is not as dependent on the left
hemisphere.

Perhaps to a trained musician, melodic notation is a

verbal stimulus while rhythmic notation is less so.

There appears
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to be something inherently different in melodic and rhythmic notational
symbols, which only at times musicians have recognized pedagogically.

Sex Differences
The consistent trend for females to do better than males may have
been due to subject selection, differential treatment by the examiner,
differential levels of motivation, reaction time differences, or differences in short term memory processing.

It may also have been due to

actual differences in perceptive ability or hemispheric asymmetry.
Kimura's (1969) finding, which implies that the male's right
hemisphere is more active than that of the female's, is not supported
by this study.

It appears that the opposite may be true in that there

is a clear, albeit nonsignificant trend in the direction of superior
female performance.

Replication of this study and additional research

investigating a variety of background and personality variables for the
sexes is warranted by these conflicting findings.

Implications
Sight Reading
Muslcial notation seems not to be a uniform entity but involves
two factors:

melody and rhythm.

The learning of music must, therefore,

also Involve the processing of these two factors, evidently in different
manners, i.e. the left hemisphere may be more necessary in the processing
and reading of melodic notation, while either or both hemispheres may
be involved in processing and reading rhythmic notation.

This implies

that melodic sight reading may need to be taught differently than
rhythmic sight reading in order to use the natural learning processes
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in the most efficient way.

Further study is needed to determine the

effect of the two factors being utilized simultaneously.
Haber (1974) discussed the belief that the difference between good
and bad readers Involves their ability to sample farther ahead in the
text and to build more elaborate expectations which encompass more of
the visual features available.

There seems to be a contradiction, in

that he refused, however, to relate sight reading ability to peripheral
vision or the ability to perceive more features during each fixation.
The present study Indicates that subjects who were sampling farther
ahead by use of peripheral vision were able to identify more notation
than other subjects.

Further studies would be necessary to determine

if scores from a tachistoscopic, peripheral vision test are capable of
predicting sight reading ability.
Poor sight readers may be able to perceive notation in only a
narrow visual angle, implying that special sight reading training may
be necessary to improve their reading skills.

Through tachistoscopic

testing, as was used in this study, a determination could be made if
melodic or rhythmic notation is identified more easily by the subject
and in which visual field, thus not only finding strengths but also
weaknesses in perceptual skills which would need improvement.

Perhaps

instructional methods from conventional English speed reading courses
could be adapted for teaching music reading.

Reading Direction
Results of this study imply that the left-to-right direction of
reading music may be the best.

Had melodic and rhythmic notation been
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perceived and identified more readily in the LVF as originally hypothesized, it would have implied that the most beneficial reading
direction would be rlght-to-left.

In this manner, musicians would be

able to sample melodic notation farther ahead of the point of focus
in the visual field in which they best Identified this stimuli.

This

study indicates, however, that subjects were able to identify melodic
notation more accurately when presented to the right of focus, rather
than to the left, while rhythmic notation was not found to be identified
significantly better in either visual field.

This implies that in the

comprehending of melodic notation, subjects are reading in the best
direction, i.e. toward the visual field in which they have the best
peripheral visual identification ability.

Reading Speed
The difference in the reading of melodic and rhythmic notation may
present some problems for subjects, in that rhythmic notation may not
only be read more easily, but also be identified more equally either
to the left or right of the focal point.

Melodic notation, however,

may be Identified less well in the LVF and, in fact, less well overall.
This difference in ability to recognize melody and rhythm may affect
reading speed.

For example, subjects may read rhythmic notation at

a rate slower than their ability level in order to be able to read
pitches.

In other words, it may be the identification of pitches,

not rhythm, which slows students^ reading speed.

If so, students may

need drill with rapid presentations of melodic notation.

Further

training and testing of subjects is necessary to determine the
validity of this proposal.

It might be found that for some musicians
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the reverse is true, i.e. that the identification of rhythmic notation
retards their reading speed.
It has been noted that music students are often taught to read
ahead in the music, beyond where they are actually performing.

It

may be that slow readers are unable to read ahead because of difficulty
in musical comprehension, i.e. pitch identification.

Haber (1974),

discussing the reading of words, suggests that the eyes may be ahead
of comprehension by one or two fixations.

If this is true in the

reading of music, i.e. that the eyes are ahead of comprehension and thus
performance, it may be that encouraging the musician to read even
farther ahead may Increase errors.

Such errors might be caused by

deficiencies in short term memory or by regressive eye movements.

It

is important to remember that while the eyes of the subject are moving
there is no identification of notation.

It is only when the eyes stop

and focus that notation is Identified (Rigby, 1972).

Problems may

arise when pitches in the RVF, which are incorrectly or not completely
identified, are skipped over during eye movements placing the notes
in the LVF in which the subject is less able to identify pitch.

The

subject might then glance to the left to focus on the notes that were
missed Instead of moving ahead in his reading.
error or hesitancy in performance.

The result might be an

A subject who moves his eyes

frequently to the left may need specialized training, perhaps with a
tachistoscope or other reading machine.

Further studies would be

necessary to compare the subject's errors, reading speed and VF
perceptual ability with the ability to read ahead.
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Males and Females
Further implications drawn from the data of this study involving
sex suggest that the females who major in music may learn to read music
easily, thus having an advantage over males.

Since the females generally

did better than males, it may indicate that females have better perceptive abilities and are thus better sight readers.

If this is true,

it implies that different teaching methods may be necessary for the
sexes, some teaching methods perhaps being more effective for females
than for males.

It might also imply that males need more extensive

sight reading programs than females.
Motivational and personality characteristics may have influenced
the test.

The scores for the females were more spread. Indicating that

some did very well and others quite poorly.
reflected low motivation by some females.

Low scores may have

Higher scores may have

Indicated that some females were more tolerant to frustration on this
type of visual testing.

Males may have been Inclined toward thinking

things through and, thus, became more frustrated trying to respond
to the visual impressions of such briefly exposed stimuli.

The

implications are that personality characteristics, including motivation
and frustration levels, may be strongly related to music reading
skills and that personality tests may be of value in determining the
success of students reading music.

Recommendations for Further Study
Because of the limitations in the present research design, replication and expansion of the experimental study are essential.

The

findings of this study have generated several topics for further study,
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in addition to those previously mentioned.

Handedness
Handedness was one variable controlled in this study, in that only
right-handed subjects were accepted.

Additional research would be

necessary to determine if there are significant differences between
left- and right-handed subjects* ability to identify notation in the
visual fields.

Differences might imply that separate didactic methodo-

logy would be necessary in order to utilize their abilities most
advantageously.
Results of the study may have been confounded in that subjects
were all right-handed and responded with their right-hands, perhaps
giving an advantage to the left hemisphere which received RVF melodic
notation and controlled the right-hand.

This would not, however, account

for the lack of significance between the VFs for rhythmic notation.

Alternate Forms of Responding
While the left hemisphere is the main language center, the right
hemisphere is practically incapable of verbal communication.

In addi-

tional research, instead of using written responses, nonverbal responses
might be utilized in which subjects would point to the correct notational stimuli on a card or actually perform the notation on an instrument
on which the pitch or rhythm could be played by one hand, e.g. a piano.
Thus, stimuli in the LVF could be performed by the left hand and RVF
stimuli could be performed by the right hand.

This could result in

a more equal opportunity for hemispheric responses.
Further studies with split-brain patients might provide a more
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accurate picture of how musical notation is processed, though it might
be difficult to obtain a reasonable number of subjects.

With this

type of subject, information would not cross from one hemisphere to
the other and if visual fields were controlled, the stimuli would only
be projected to one hemisphere.

Subjects would, therefore, have to

use their right hand to perform RVF stimuli and their left hand for
LVF stimuli.

Eye Dominance
A re]
^plication of the present study could be used to determine if
eye dominance may have been a confounding factor.

Classification
Since this study was limited in that music majors were considered
as a homogeneous group, further research would be necessary to determine if results were confounded by student classification, i.e. vocal.
Instrumental, theory, literature, or music education major.

Further

distinction by the instrument on which the subjects perform, e.g.
clarinet, trumpet, or perhaps the number of years the subjects have
been involved in applied music or performance might supply additional
pertinent data.

Further research could be used to determine if

instrumentalists or vocalists were able to perceive more notation,
and in which visual field.

Trained Versus Untrained Subjects
Another major area of research would involve the comparison of
trained music majors with those who have had some musical experience
and those who have had no music reading experience.

Gilbert (1979)
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in a pre-study involving non-music major undergraduate females at Texas
Tech found that those subjects identified melodic notation better in
the RVF at the .05 level of significance.

Music majors in the present

study, however, identified melodic notation better in the RVF at the
.02 level.

The lower mean scores by non^muslc majors suggest that,

though the subjects all had at least 5 years of musical experience
and were familiar with melodic notation, they were unable to identify
melodic notation to the same level of proficiency as music majors.
Additional research might indicate if the non-music majors chose not
to become music majors because their sight reading abilities were less
than that of music majors.
The difference in the level of significance reported above may
indicate that non-music majors were processing melodic notation in the
left hemisphere but to a lesser degree, i.e. they were processing it
more as nonverbal stimuli than the music majors.

Further research

with subjects who have had less than 5 years of music reading experience
and with subjects who have had no music reading experience might be
used to confirm or refute this trend.

If subjects with no training

in music reading identified notation better in the LVF, it might
Indicate that they were processing it as nonverbal, pictorial patterned
snimull in the right hemisphere.

In other words, these subjects would

be viewing the stimuli as a gestalt, processing it holistically,
doing less analysis, and perhaps merely drawing the pattern or design
of lines and circles which they saw.

It might also suggest that the

nontrained subjects were unfamiliar with musical notation, supporting
Bryden and Rainey (1963) and Deegener (1974) who believed that stimuli
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which are more familiar are processed by the right hemisphere. Logically, however, this would indicate that the present sample of music majors
were less familiar with rhythmic notation than melodic notation, which
might have been possible, but is highly unlikely.

Further testing is

needed to determine if familiarity is related to hemispheric dominance
in processing.

Good Versus Poor Sight Readers
Through additional research with trained subjects, it could be
determined if the level of melodic or rhythmic reading scores whether
in the LVF, RVF, or in both VFs correlate significantly with sight
reading ability or disability as measured by other sight reading tests.
In other words, studies could show if good sight readers do significantly
better on a tachistoscopic test than poor sight readers.

In addition,

it could be found if poor sight readers process melodic and rhythmic
notation more as nonverbal than verbal stimuli and thus identify it
more easily in the LVF.

Practice
Additional evaluation is necessary in order to find if practice
may improve the identification of melodic and/or rhythmic notation and,
if so, if the improvement is in the LVF, the RVF, or in both.

Signifi-

cant gains might indicate that notational reading may be taught more
effectively by tachistoscopic procedures.

DiFronzo (1967) found

significant gains in rhythm discrimination when utilizing the tachistoscope.

He did not, however, control the visual fields nor evaluate

which, if either, of the visual fields had the most improvement in
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recognition of rhythmic symbols.

Practice Effect
Since a practice effect may have confounded the present results,
a duplication of this study would be advantageous.

Half of the subjects

could be given the rhythm test followed by the pitch test while the
other half could be given the pitch test followed by the rhythm test.

Pitch and Rhythm Combined
Another important step in this area of research would be the
testing of melodic and rhythmic notation as a singular stimulus, as in
typical music reading, to determine if the results would be similar
to the results of this present study in which pitch and rhythm were
tested individually.

Fontenot (1972) found nonverbal shapes of high

complexity to show a clear LVF superiority, and stated that the more
complex nonverbal stimuli were, the more dependent they were on the
right hemisphere for processing.

This implies that if melodic and

rhythmic notation were used simultaneously the complexity of the
stimuli would be increased, possibly resulting in superior LVF accuracy.
It might be, however, that the stimuli would still require such precise
analysis that there would be a cancelling effect resulting in no
significant difference between the VFs, or perhaps the stimuli might be
identified better in the RVF, as were melodic stimuli in the present
study.
Fontenot's (1972) findings have implications for another area of
research involving harmonic stimuli or chords.

Since this type of

notation is more complex than melodic notation, testing would be

58
necessary to determine if chordal notation is perceived more accurately
in the LVF.

Studies have shown the horizontal field of vision to be

larger than the vertical one (Welman & Van Der Maaten, 1972), and
vertical targets to be superiorly identified in the RVF (Fudin, 1976).
These findings imply that though chords are more complex than melody,
these vertical targets might be identified better in the RVF or perhaps
there would be a cancelling effect.

Further studies are necessary to

test these variables.

Notational Patterns
In the present study, the researcher noted that not only were
certain melodic or rhythmic test items consistently missed, but that
the same incorrect answers were often given.

By item analysis, it

might be determined which, if any, melodic or rhythmic patterns are
easier or more difficult to identify.

Patterns which are more diffi-

cult to perceive might necessitate specialized didactic methods.
Comparison could be made of subjects' identification of general
patterns of melodic notation, e.g. ascending or descending lines, and
"V" or inverted "V" shapes.

It could be determined if more of the

notational patterns were recognized in the LVF or RVF.

While precise

analysis of melodic notation is provided by the left hemisphere,
resulting in individual melodic notation being identified better in
the RVF, it would appear that holistic synthesis of patterns would be
carried out by the right hemisphere, possibly resulting in melodic
pattern shapes being identified better in the LVF.
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Positional Analysis
Discriminant analysis (.Nie,et al., 1975) might also show which,
if any, of the three positions in the sequence of notation in the LVF
and RVF were most often correctly or incorrectly identified.

This

would Indicate if subjects were able to identify more accurately the
notation which was nearest the focal point, farthest away in the outer
position or in between in the center position of either visual field.
Kimura (1959) reported a strong tendency for subjects to recognize
letters more accurately above the fixation point than below.

Whether

subjects are able to identify melodic notation more accurately above
or below the point at which they focus has implications concerning
where students should be taught to focus their eyes, e.g. near the
top or bottom of the staff, to benefit the natural perceptual processes.
Further research would be necessary to determine (a) the possible
Influence of a nonverbal stimulus used as a fixation point during
presentation, (b) report order (Boyle, 1975; Coltheart & Arthur, 1971),
(c) directional reading habits (Fudin & Feldman, 1975; Heron, 1975); and
(d) post exposural scanning (Fudin & Masterson, 1976; Scheerer, 1972).

Conclusion
Hammer (1967) pointed out that because of the limited amount of
time given to the teaching of music in schools, use of the most efficient teaching techniques is essential.

When used in accordance with

the natural learning processes of each hemisphere, the tachistoscope
may become one of these efficient teaching methods.

It possibly may

be used in the future to teach sight reading, perhaps helping to
improve accuracy and speed of recognition of melodic, rhythmic, and

harmonic notation, promoting instant verbal or manual responses to
visual stimuli, developing visual skills, and broadening visual spans.
It might also be used in testing for good and poor sight readers by
determining their strengths and weaknesses in visual field perception
and notational identification.
One of the primary tasks of the music educator is to successfully
instruct students in learning to read musical notation.

This task may

be aided and refined by a thorough understanding of how learning occurs,
including activities of the cerebral hemispheres which appear to be
directly related to the learning process.

The unexpected findings of

this study are seen as a step toward a holistic understanding of how
musical notation is processed.

This understanding is vital to additional

research and future improvement of instructional methodology.
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APPENDIX A:

TEST PACKET COVER SHEET

NAME
ADDRESS
PHONE
DATE

COMPLETED THEORY 244

MAJOR
CLAS SIFICATION: FR.

APPROXIMATE NUMBER OF YEARS IN

SEX:

JR.

SO.

BAND

CHOIR

PRIVATE LESSONS

MALE

FEMALE

GRAD,

ORCHESTRA

LEFT

HANDED: RIGHT
1.

SR.

2.

EYE DOMINANCE: RIGHT

3.
LEFT

I VOLUNTEER TO PARTICIPATE IN THIS RESEARCH PROJECT, AND I REALIZE
THAT THERE IS NO CONNECTION BETWEEN MY PARTICIPATION IN THIS PROJECT
AND ANY OF MY ACADEMIC CLASSES. I GIVE MY PERMISSION FOR THE USE OF
MY ANSWER SHEET IN THE RESEARCH STUDY EXPLAINED TO ME.

NAME
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APPENDIX B: PITCE TEST INFORMATION AND INSTRUCTIONS
This is a test of peripheral vision and perception. A ready
signal will be given and you will be asked to focus your eyes on the
screen between the two dots. At that point, half way between the dots,
an alphabetical letter will be shown and to the left or right of the
letter three notes on a staff. They will all be half notes. The
slide will appear for 1/30 of a second.

I realize that 1/30 of a second

sounds like an extremely short duration. Many people, however, are
able to see some of the slide with accuracy even at that speed. You
will be asked to write down what you saw, the letter and the three
notes either to the left or right of the letter. An answer sheet has
been provided.

There will be 20 test items. Any of the notes may occur

in any order, because they were randomly selected from a table of random
numbers, so you will not be able to "out-guess" the test.
Remember, it is important to have your eyes focused midway between
the dots when the slide is shown. Please do not try to shift your
eyes to the side that the notes are presented. After the slide is shown
write down what you saw- or thought you saw—the letter and the notes.
I will not be able to inform you of the correctness of your answers.
If you wish to know the results of the study, feel free to ask.
First, you will be given some practice slides. You may write
down your answers on your practice sheet. Please draw your notes
carefully, so that I can easily decide what pitch you have indicated.
For example, if the note is in a space, try not to cross a line.
If the note is on a line, try not to touch the line above or below.
You may wish to draw the notes quickly, then correct them if they are
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difficult to read.

You do not need to think of letter names of the

notes, or intervalic relations.
write what you see.

Watch the slide presentation and
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APPENDIX C;

1.

ZZZZmil

ANSWER SHEET

11.

2,

—-—-—

12.

3.

-—-—

13,

4.

14.

5.

15

6.

16,

7.

izz=i=:

: = :

i7

8. zzzzzn

zzzzzz: i8.

9.

———z:

10,

19,

20.
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APPENDIX D:

PITCH PRETEST KEY

1.

£

2.

u

4

3.

j^L. re
^

a
6.
^

7.
=

^

IX

8.

r
9.
^

1

72
APPENDIX E: PITCH TEST KEY

1.
^

^

-

ii

2.

^

:Lg|

12.

^

3.

\J

13.

ii-3

4.

5.

14.

=: _1Z_

-^

f=

rR

15.

X

16,

s

£-i

^

6.

?

^

sii

s

7.

A

E
?

8,

j^

^ ^

9,

Jl

19.

tjL

10.

Ji

20.

^JL

17.

18.
^

f
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APPENDIX F:

RHYTHM TEST INFORMATION AND INSTRUCTIONS

The rhythm portion of the test is similar to the pitch test.

Four

commonly used rhythmic notations were selected, including whole,
half, quarter, and eighth notes.

No dotted rhythms, rests, or

notations smaller than the eighth note have been used.
Several slides will be shown for practice.

Please put your

answers on the answer sheet which you used for the pitch pretest.
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APPENDIX G: RHYTHM PRETEST KEY

-AL

1.

2.
- ^ ^

<a d —

T
V

5.

6.

1

V ^^3=

4.

•e-e-

i

w
X

1

\_

\

P \

6 AJ

— _ „ -
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APPENDIX H: RHYTHM TEST KEY

1.

11.

M

2.

12.

A

^

^

iL

r

4.

5.

6.

14.

^

^

S

7.

Z.=

•S

8

9.

10,

w

JL

13.

m

^

ji

15.

16.

1

17.

Vi

18.

R

19.

N^

^a -•

J L ^

