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CHAPTER I
INTRODUCTION TO THE STUDY

What 1is creativity? Torrance, well-known for his
research on this topic, describes creativity as a natural

. . . 1
process in which human needs are involved. The over-all

need is to release tension created by a sense of disharmony

or an awareness of incompleteness. To relieve tension,
an individual begins to search for solutions, avoiding
the commonplace and making guesses. These guesses, or
hypotheses, are then tested, modified, and retested. The

tension is finally relieved when a discovery is made and

communicated to someone else. The end result of the crea-

tive process may be an abstract or concrete product
verbal or nonverbal.

The desire for education to produce a successful

3

creativity for,

b=
=
"

individual arouses an interest

recent research findings indicate strongly

that these goals (to produce fully functioning,

mentally healthy, well-educated, vocationally

successful ind%viduals) are undeniably related

to creativity.”

1 - o ’

E. Paul Torrance, Torrance Tests of Creative ThinXing,
(Lexington, Mass.: Ginn and Co., 1974), p. 8.

2
E. Paul Torrance, What Research Savs to

+ Te
— -
Creativity, National Education Association Series, no.
(Washington, D. C.: National Education Assoc., 1963)

1
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To teach in a creative way, to teach so as to increase
creative abilities, is important in encouraging
individuals to develop to their full potential.

Creative dance has become increasingly widespread
as a method of introducing movement experiences; yet few
studies have investigated changes occurring in creative
thinking abilities as a result of participation in creative
dance. One such study was conducted by Torrance, who
found that the creative thinking ability of elementary
school children improved significantly after instruction

in creative movement.

Rationale
Hearing impaired individuals, like other individuals,
manifest creative behaviors. The creative thinking
ability of hearing impaired and hearing persons has been
studied and compared by a number of researchers. tudies
of creativity by Johnson and Khatena and Singer and
Lenahan showed that when verbal instruments, suci as

Cnomatopoeia and Images, Interview, or "Tell a Storv"

techniques were used to assess creativity, deaf individuals

1 . o
E. Paul Torrance, "Seven Guides to Creativity,"

Journal of Health, Phvsical Education, and Recreation
36 (April 19635): 26-27.
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scored significantly lower than their hearing peers.l In
sontrast, when nonverbal instruments were used to measure
creativity, it was found that deaf individuals scored
approximately the same or higher than their peers.2 Silver
reported three studies of creativity, all of which revealed
that deaf persons did not lag behind their normal peers
when assessed by a nonverbal instrument.3 The instrument
most often used in research concerning creativity of the
deaf was Torrance's Thinking Creatively With Pictures.

Wisher, based upon his experiences in teaching dance
to deaf individuals at Gallaudet College, Washington,
D.C., stated that,

the deaf, assisted by the language of signs,

seem to be more creative than their heari n?
peers and appear to reap greater benefits.

Roger Joihnson and Joe Khatena, "Comparative Study
of Verbal Originality in Deaf and Hearing Children,"
Perceptual and Motor Skills 40 (Ap il 1875} : 631-835;

Dorothy Singer and Mary Lenahan, "Imagination Content in

Dreams of Deaf Children," American Annals of the Deaf 121
(Feb. 1976): 44-48.

2Henry Pang and Carol Horrocks, "An Exploratory
Study of Creativity in Deaf Children," Perceptual and
Motor Skills 27 (Dec. 1968): 344-84¢6.

3 - . "nmis & s, ‘

Rawley Silver, The Question of Imagination,
Originality, and Abstract Thinking of Deaf Children,"
American Annals of the Deaf 122 (June 1977): 3439-354.

4_ . S " -

Peter R. Wisher, "Dance and the Deaf," in Encores
for Dance, ed. Dennis J. Fallon (Washington, D. C.:
American Al‘lba for Health, Physical Education, and
Recreation, 1978), o. 176.

iy
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Wisher wrote several articles on the deaf, summarizing
nis empirical findings and perceptions, based upon approx-
rately 30 years of teaching dance to deaf college women.l

Research studies involving deaf individuals parti-
cipating in creative dance/movement sessions were not
found. For that reason, the present study was undertaken.
The intent was to help f£ill the void of experimental re-
search on the development of creative abilities of hearing

impaired individuals through the medium of dance.

D

Statement of the Problem

The problem of the study was to investigate changes
in creative thinking and dance/movement skills of hearing
impaired students, ages nine to fourteen years, in deaf

education classes in selected public schools in Salt

Lake City, Utah, after instruction in creative dance/

movement. The experimental period was for 45 minutes
daily, two times a week, for ten weeks. Subjects were

1 . ; i

Peter R. Wisher, "Dance and the Deaf," Journal of
Health, Phvsical Education, and Recreation 30 (Nov. 1959):
68-69; Peter R. Wisher, "Beat of a Different Drum,"
Gallaudet Todav 1 (Spring 1971): 20-21; Peter R. Wisher,
"Therapeutic Values of Dance Education for the Deaf," in
Dance Therapy, ed. C. R. Mason (Washington, D.C.:
American Alliance for Health Physical Education, and
Recreation, 1974), pp. 71-72; Peter R. Wisher, "Dance for
the Deaf," in Creative Arts for the Severely Handicapped,
ed. Claudine Sherrill (Springfield, Ill.: Charles C.
Thomas Publisher, 1979), pp. 105-110.
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(tivided into a control and an experimental group, each
comprised of 10 students. Creative thinking was mea-
sured by Torrance's Thinking Creatively With Pictures,
Form B,l and dance/movement skills were measured by

the Reber Dance/Movement Skills Assessment. A conclusion
was drawn concerning the efficacy of creative dance/
movement instruction in improving the creative thinking

and dance/movement skills of hearing impaired students.

Definitions and/or Explanations

The following terms were defined as they specif-
ically applied to the study:

Creative Dance/Movement

A review of the literature showed that creative
. . . 2 .
dance/movement is defined in many ways; however the
overall goal is "to communicate through movement." In

this study the instructional sessions encompassed three

1
Torrance, Tests.

2 . .
Ruth L. Murray, Dance in

Elementary zZducation, 3rd
ed., (New York: Harper and Row, 1975); Elizabeth Sherbon,
On the Count of One: Modern Dance Methods, 2nd ed., (Palo
Alto, Calif.: Mayfield Publishing, 1973); Aileene Lockhart
and Esther E. Pease, Mcodern Dance, 5th ed., (Dubugue,
Iowa: Wm. C. Brown Co. Publishers, 1977).

3 _ , . ‘
Mary Joyce, First Steps in Teaching Creative Dance,
(Palo Alto, Calif.: Mayfield Publishing Co., 1973), p. 1.



6
broad areas: (1) basic movement skills, (2) sensitivity
to movement with others, and (3) composition through
structured improvisation. The teaching method involved
oresentation of material to elicit new movement experiences.
A daily lesson outline may be found in the appendix.

Creativity

Torrance's explanation of creativity was chosen for
this study since 1t applies to his test which was used as
the data collection instrument in this study. He described
creativity as:

a process of becoming sensitive to problems,
deficiencies, gaps in knowledge, missing elements,
disharmonies, and so on; identifying the diffi-
culty; searching for solutions, making guesses,

or formulating hypotheses about the deficiencies:
testing and retesting these hypothneses and possibly
modifying and retesting them; and finally communi-
cating the resulis. t

Thinking Creatively With Pictures, Form B

Torrance's Thinking Creatively With

e}

ictures,

Form B, was comprised of three 10 minute tasks. Picture

O

Construction, the first task, involved a shaded jelly
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were asked to draw a picture

Torrance, Tests, p. 8.
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shape as part of their picture. This task was scored
for originality and elaboration. The second task,
Picture Completion, had 10 incomplete figures, in
separate boxes, which the subjects were asked to complete
by adding lines to. Each figure completed was evaluated
for flexibility, fluency, originality, and elaboration.
The last task, Circles, was a series of 40 circles out
of which subjects were asked to create objects or
pictures. The task was scored for fluency, flexibility,
originality, and elaboration. A composite score was
computed for an overall figural score.

Studies of the test-retest reliability of Torrance's

Thinking Creatively With Pictures, Forms A and B, pre-

O
~J

sented correlation coefficients ranging from .50 to .

Coefficients were generally higher for fluency and
Y g Y

bility than for originalitv and elaboration.

Reber Dance/Movement Skills Assessment

This original test described in the appendix was

n
~

1 N
Torrance, Tests, pp. 19-2
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developed by the investigator to assess the ability of
subjects to perform eight basic movement skills:
P1i&, relevé, leap, sauté, spinal roll-up, battement,
3/4 rhythm, and 4/4 rhythm. Each subject was rated
individually on all skills by three raters on a five
point scale. The lowest skill level was given a rating
of 1; the highest skill level was given a rating of 5.

The highest possible score was 40.

Hard of Hearing, Deaf, and Decibels

The deaf education administrators in Salt Lake City
provided definitions related to hearing impairment.

Hard of nearing was defined as, "those in whom the

sense of hearing is non-functional for the ordinary

\
purposes of life."~ Hearing loss was stated in decibels

(dB) , which were defined as expressing "the extent to which

one sound intensity is greater or less than another."?

The Salt Lake School system used an audiology test to

Xerox material prov
Lake Citv School Administr

S

VA 1 . \ -

Helmer R. Myklebust, The Psvchologv of Deafness
(New York: Grune and Stratton, 1%60), p. 22.
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determine hearing loss which was evaluated on the
rollowing scale:

Degree of Handicap Hearing Level dB
1964 ISO Reference

none -10 to 26 dB
slight 27 to 40 dB
mild 41 to 55 dB
moderate 56 to 70 d&B
severe 71 to 90 dB
profound 91 or more
*1964 ISO - refers to the reference zero levels

for pure tone audiometers recommended by the
International Organization for Standardization,
and which were put into use 1in 1964.1

Mode of Communication

Generally, students in the Utah schools were
classified as either using oral or total communication.
Communication with the oral communication students
included the following: speech-reading, writing mes-
sages, gesturing/pantomiming, and demonstrating.

Communication with the total communication students

| Nne
i

included signing exact English as well as all o

(=1}
(r

above.

Hypotheses of the Study

The hypotheses examined at the conclusion of the
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(L) there was no significant difference between the
experimental group and the control group in creative
thinking ability, and (2) there was no significant
difference between the experimental group and the

control group in dance/movement skills.

Limitations of the Study

The limitations of the study were as follows:
(1) twenty hearing impaired students in deaf education
classes in Salt Lake City area public schools; (2) degree
to which the subjects were representative of the popu-
lation from which they were drawn; (3) the physical
aspects of the classrooms in which the dance sessions
were conducted such as acoustics, floor condition, and

amount of space; (4) cooperation of the staff and admini-

stration from the schools involved in the study;

(5) validity, reliability, and objectivity of the Torrance's

-

v}

Thinking Creatively With Pictures, Form B, and

the Reber Dance/Movement 3kills Assessment; (6) th
extent to which the following variables influenced the
outcome of the study: hearing ability of the subjects,
orevious educational experience, achisvement scores,

o

b
T w»naxke

’._4

for Hawthorne effect; (8) agreement with the Sa

Administrators not to analyze data according to mode of
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communication (oral versus total communication); and
(9) computation of reliability coefficients and other
statistics limited by small sample size, i.e., 10 in

each group.



CHAPTER II

REVIEW OF RELATED LITERATURE

The studies reviewed in this chapter were described
under the following subheadings: motor behavior of deat
children, development of tests of creativity, creativity
studies with hearing subjects, creativity studies with
hearing impaired subjects, and variables which may af-
fect the study. The studies reviewed were summarized also

in chart form at the end of the chapter.

Motor Behavior of Deaf Children

The studies by Long, Lehman, Morsh, Myklebust, Boyd,
Carlson, Lindsey and O'Neal, Del Rey and Steiner and

. | L. . 1 .
Pennella are reviewed 1n thls section. The studies

lJohn A. Long, Motor Abilities of Deaf Chi

(New York: Teacher's College, Columbia Universai
Eugenie A. Lehmann, "A Study of Rhythms and Dancin
the Feebleminded, the Bllnd, and the Deaf," (MS thesis,
Ohio State University, 1936): Joseph E. Morsh, "Motor
Performance of the Deaf," Comparative Psychological
Monographs Vol. 13 (Baltimore: John nopﬁln: Press, 1936);
Helmer R. Myklebust, "Significance of Etiology in Motor
Performance of Deaf Children With Special Reference to

o e
<ot b

Meningitis," American Journal of Psychology 59 (Jan.-
Oct. 1946): 24°9-258; John Boyd, "Comparison of Motor
Behavior in Deaf and Hearing Boys," American Annals of
the Deaf 112 (Sept. 1967): 598-605; B. Robert Carlson,
"Assessment of Motor Abilities of Selected Deaf Children
in Kansas," Perceptual and Motor Skills 34 (Feb. 1972):
303-305; Dianne Lindsevy and Janet O'Neal, "Static and

‘._J

2
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included are those concerning motor evaluation of
hearing impaired children.

Long,l in 1932, compared the motor abilities of deaf
and hearing Jewish people, ages one to 28 vears. Deaf
subjects were 51 boys and 38 girls enrolled in the
Institution for the Improved Instruction of Deaf Mutes in
New York City. Hearing subjects were from the Hebrew
Orphan Asylum in New York City, matched with the deaf
subjects on age, sex, and race. The tests used were:

(1) Brown Spool-Packing (Seashore-Tinker
modification), for measuring speed in

bimanual coordination; (2) Serial Discrim-
inator, to measure speed of finger movements
in discriminative reaction to a visual series;
(3) Koerth Pursuit Rotor, for measuring eye-
hand coordination in following a target moving
in a circular path; (4) Tapping Key, for
measuring speed of finger and forearm
movement; (5) Miles Motility Rotor, for
measuring speed 1n turning a small hand
drill... (6) Smedley Hand Dynamometer, to
give a simple measure of strength, and (7)
Balancing Board, to yield a rough measure of
sense of balance.?

Dynamic Balance Skills of Eight Year 0ld Deaf and Hearing
Children," American Annals of the Deaf 121 (Feb. 1976):
49-55; Patricia Del Rey and Shelia Steiner, "Pursuit-
Motor Performance of Deaf and Hearing Girls," Research
Quarterly 47 (May 1976): 184-187; Lou Pennella, "Motor

Ability and the Deaf: Research Implications," American
Annals of the Deaf 124 (June 1979): 366-372.

1 e 4 .
Long, Motor Abilities of Deaf Children.




14

['he method of administering the tests, to avoid giving
an advantage to either deaf or hearing students was to
demonstrate, allow a trial attempt, and then test.

Statistical analysis involved computation of
means, standard deviations, a Pearson Product-Moment
Coefficient of correlation between sets of paired
scores, and a t test of the difference between correlated
means. The results showed that the deaf boys' scores
were higher than those of the hearing boys in all tests
except Serial Discriminator and Balancing Board. The
hearing girls' scores were higher than those of the deaf
girls' in all tests except Spool-packing, Tapping, and
Motility Rotor. Long suggested that his findings be
interpreted with caution since only three variables
were controlled in the study and the sample size was
small (on the same tests as few as 36 cases). The
Balancing Board was the only test where the difference
between the means of the deaf and hearing was statisti-

cally significant. Long concluded that neither group

9

was superior as a whole; however, he observed,

that deaf boys seem to be superior to
hearing boys, and that deaf girls seem
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to be inferior to hearing girls, in the motor
abilities tested.l

Lehmann,2 in 1936, investigated the value of rhythm
and dancing for the feebleminded, the blind, and the deaf.
Subjects were 12 girls, ages 10-15 years with intelligence
quotients from 41-62, at the Institution for the Feeble-
minded of the State of Ohio; 11 girls, ages 12-15 years
with intelligence quotients from 59-116, at the State School
for the Blind in Ohio; and nine boys and girls, ages six
to nine years, at the Ohio State School for the Deaf.
Intelligence gquotients were not available for the deaf
subjects and were taken from the institution records on
file for the other subjects. Assessment technigues used
were the Yepsen Adjustment Test, a Rhythmic Skill Test,
and a Dance Test.3

The Yepsen Adjustment test was used to evaluate

the characteristics of the subjects under 11 headings:

(1) attitude of others toward the subject, (2)

lrbid., p. s59.

2Lehmann, "A Study of Rhythms and Dancing."

3Yepsen's Adjustment Score Card, Ohio State
University, Department of Psychology; Rhythmic Skill Test
developed by investigator; Dance Test developed by Jesse
B. Cameron, Annette Frechette, and Eugenia M. Lehmann at
Battle Creek College, 1933.
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sociability, (3) reliability in general, (4) subject's
attitude toward superiors, (5) subject's language and
language attitude, (6) attitude toward others, (7)
activities, (8) industriousness, (9) work, (10) initiative,
and (ll) discipline. Scoring was done by subjective
judgment based on observation by the investigator.

The Rhythmic Skill Test, scored on a four-point
scale, included walk to 2/4, 3/4, 6/8, 4/4, and 5/4 rhythm;
skip; waltz; gallop; run; leap; slide forward, sideward,
and backward; reaction to music intensity and tempo; and
coordination of walk, rated on a six point scale. The
total score possible was 50.

The Dance Test assessed (1) creative ability by
recording the number of fundamental rhythms used; (2)
time pattern by recording whether or not a change in time
occurred; (3) dramatic ability by recording the degree
of impression to the observer; and (4) floor pattern by
grading the complexityv of the pattern used and the
performance. The Dance Test was not administered to the
deaf subjects because of inability to communicate
instructions.

Results were presented in case study format, and a
conclusion was drawn concerning the value of rhythms and

dancing for each of the groups. Lehmann found that all
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groups improved on the Yepsen Adjustment Test and the
Rhythmic Skill Test. No improvement, overall, was found
for groups on the Dance Test; however, a few individuals
showed a skill increase. On the basis of her findings,
Lehmann recommended that rhythms and dancing be in-
corporated in physical education classes for the feeble-
minded, the blind, and the deaf.

Morsh,l in 1936, compared the motor performance of
deaf and hearing subjects. The deaf subjects were 58 boys
and girls, ages 11-20 years, from the elementary depart-
ment of the Columbia Institution and from Gallaudet College.
The hearing subjects (specifics not mentioned) were from
public schools in the District of Columbia and subjects in
previous experiments conducted by Morsh. The subjects
were divided into "bright" and "dull" groups based on
their scores on the Porteus Maze test, Goodenough Drawing
test, and eight performance tasks from the Pintner-
Paterson Performance Scale, given to subjects at Columbia
Institution; the Stanford Achievement test, given to
subjects at Gallaudet College; and an intelligence test
(not specified) given to the hearing subjects.

Assessment technigues used in the investication were: the

1 . ,
Morsh, "Motor Performance."
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bunlap Double Tapping Plate,l the Dunlap Steadiness Tester,
the Dunlap Balancing Board,3 a Location-Memory Test, a
Speed of Eye-Movement Test,4 and a Hand-Eye Coordination
Test.

Results indicated that on the tapping test deaf sub-
jects showed more imbalance (error) than hearing subjects.
No significant differences were found between sexes or be-
tween bright and dull groups. Performance was found to
improve with age.

Deaf subjects were found superior on the steadiness
test to hearing subjects and, overall, boys excelled over
girls. No significant difference was found between bright
and dull groups. Performance on the steadiness test im-

oroved with age.

lKnight Dunlap, "Improved Forms of Steadiness Tester
and Tapping Plate," Journal of Experimental Psychology 4
(May 1921): 430-433.

2

Ibid.

3 - . s i .

Earl.L. Beebe, "Motor Learning of Children in Equilib-
rium in Relation to Nutrition," Genetic Psychological

Monograph 15 (Dec. 1934): 95-244.

4 - .
Suggested by Dr. Harry M. Johnson of the American
University.

5 s . _ . . .

Buford Johnson, "Mental Growth of Children in Relation
to Rate of Growth in Bodily Development," Bureau of Educa -
tional Experiment Report (New York: E.P. Dutton, and Co.,
1925).
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Deaf subjects excelled over hearing subjects on
the balance test except when blindfolded. Performance
of the boys exceeded that of the girls. No difference was
found between bright and dull deaf subjects; however,
bright hearing subjects surpassed dull hearing subjects.
Performance improved with age up to nine vyears.

On the location memory test the deaf subjects con-
fused the associated objects more frequently than the
hearing subjects. Deaf girls excelled over all other
groups, and hearing boys exceeded hearing girls. Per-
formance of the bright subjects surpassed that of the
dull subjects, and performance improved with age.

Performance of the hearing subjects was better than
that of the deaf subjects on the speed of eye-movement

test. Boys scored higher than girls and bright subjects

out-performed dull subjects. Performance improved with age.

No difference was found between any groups on the
hand-eye coordination test. Performance was found to

improve with age and practice.

(D

. D . el I
Myklebust,” in 1946, investigated the differenc

. L I R 2
in motor ability, as measured by the Rail-Walking Test,
1. s e S "
Myklebust, "Significance of Etiology.
2. e e . o = ol
Steven R. Heath, "Clinical Significance of Motor
Defect, With Military Implications," American Journal of
Psychology, 57 (Oct. 1944): 482-499
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of deaf children, ages eight to 21 years, classified
etiologically. Subjects included 203 individuals from the
New Jersey School for the Deaf and 71 from the South
Dakota School for the Deaf, each classified in one of the
following categories: endogenous, presumptively endogenous,
exogenous, and undetermined. Data were collected on three
trials for each of three rails: nine feet long by four
inches wide, nine feet long by two inches wide, and six
feet long by one inch wide.

Data were analyzed for effects of age, sex, and
etiology, and special study was done in relation to meningi-
tis. Scores of the subjects from the New Jersey School
for the Deaf revealed a progression as a result of
maturation. Comparison of the mean scores of motor
ability for males and females from the New Jersey and
South Dakota Schools showed a significant difference
(15.29, CR=8.1). No significant difference was found
when mean motor scores of etiological groups were
compared. The meningitis group, when separated from the
exogenous group, was found to be markedly inferior in
motor performance compared to subjects deaf from other
causes. Comparison of the two best adjusted and the two
poorest adjusted meningitis cases, as selected by teachers

familiar with the subjects, showed that the two best
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justed had received more effective hospital treatment,
were older at the age of onset, and that their motor skills
rere higher.

Myklebust concluded that etiological classification
was desirable in order to deal more effectively with
adjustment and learning problems of deaf children. He also
Lwdiéated that maturational standardization of the Rail-
Walking Test on normal children was needed in order to
compare motor scores of normal and exceptional children.

Boyd,l in 1967, compared 90 deaf and 90 hearing
boys, matched with regard to age, sex, and intelligence
score, on motoric functions of static equilibrium, loco-
motor coordination, psychomotor integration, and laterality.
Deaf subjects (hearing loss more than 65 dB) were drawn

from day and residential schools for the deaf in Canada

and the United States and classified in etiological groups

of 30 boys each. In group A, deafness was pre or paranatal
and exogenous. In group B, deafness was hereditary. In
group C, deafness was exogenous postnatally. In the

etiological groups there were 10 subjects in each of the
age groups of eight, nine, and ten years. All subjects in

the study had an intelligence guotient between 94 and 106

1 .
Boyd, "Comparison of Motor Behavior."
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as measured by the Wechsler Intelligence Scale for Children;
no subjects were accepted who appeared to have motor
problems. The test battery consisted of items adapted from
the Oseretsky Scale and the Van Der Lugt Psychomotor Series

for Children (VDL).!

Data were analyzed by the Kruskal-
Wallace analysis of variance.

A significant difference (p=.0l1) was found, overall,
between deaf and hearing subjects on the Oseretsky test
for static sense of equilibrium. Comparison of subjects'
scores with norms showed hearing subjects scored above the
norms and deaf subjects scored about one year below the
norm for their age group. No significant differences were
found among etiological groups.

Results of the Oseretsky general dynamic test,
measuring locomotor coordination, showed no significant
difference between deaf and hearing eight-year-olds; how-
ever, nine-and-ten-year-old deaf subjects scored signif-
icantly lower than their hearing peers. All groups showed
agreement with norms except the ten-year-old deaf group
which showed two years retardation. No significant

differences were found amcng etiological groups.

1

Earl A. Doll, The Cseretskv Tests of Motor Profi-
ciency (Minneapolis: Minn.: The Zducational T=2st Bure=au,
1946); Maria J. A. Van Der Lugt, V.D.L. Psychomotor Test
Series for Children (New York: H.Y. Univ., 1949).
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Psychomotor integration was measured by three tests,
VDL 3, VDL 7 and VDL 8, of kinesthetic control of force and
memory, one test, VDL 4, of kinesthetic control of force,
speed, alming, and memory, and the Oseretsky speed of motor
functioning test. No significant differences were found
between deaf and hearing groups on any tests with the
exception of VDL 4 where hearing boys surpassed deaf boys.
Comparison of deaf and hearing boys' scores with norms showed
both groups functioning above the norm on VDL 3 and VDL 7,
both groups below the norm on VDL 8 and the Oseretsky
test, and the hearing above and the deaf below the norm
for VDL 4. Etiological group comparisons showed the
endogenous group scored significantly higher on the
Oseretsky test than the exogenous prenatal group, at the
eight-and-ten-year-old level. No other differences were
significant in etiological comparisons.

Laterality was discussed in terms of right or left
hand preference in writing and left or right hand dominance
as measured by the Oseretsky speed test. In the hearing
and exogenous deaf groups, 1l6.7 percent was left handed,
while 30 percent of the endogenous deaf was left handed.
Analysis of the speed battery test indicated that the
deaf did not develop as strong a dominance of one hand

over the other as the hearing did. Etiological group
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comparisons showed the endogenous group had a greater degree
of dominance of right over left than the exogenous group.

Carlson,l in 1972, used the Brace Motor Ability
Test2 to assess the gross motor abilities of 48 residential
students, mean age eight years two months, at the Kansas
State School for the Deaf. The hearing level of the better
ear ranged from 40-110 decibels. The subjects were divided
into eight groups to facilitate handling and administration
of tests. Two testers, who had received training in
administration and scoring of the tests, were at each of
the four stations established for motor ability testing.
Subjects performed each stunt once, following a demonstra-
tion, and the score agreed on by the two testers was
recorded.

Data were analyzed according to the effects of age,
sex, and hearing loss. A t-test comparing means for all
combinations of ages showed significant differences, at
the .01 level, of 6.78 and 7.48 for five and six-year-olds

compared to seven and ten-year-olds, respectively. Little

lCarlson, "Assessment of Motor Ability."

2 . B .. . e ) .
David K. Brace, Measuring Motor Ability (New York:
Barnes, 1927).
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lifference was found in scores of boys and girls. No
difference was found in performance when comparing children
vith hearing losses of 100, 80, and less than 80 decibels.
Carlson concluded that balance and/or motor ability was
not affected by intensity of hearing loss, age, or sex.

Lindsey and O'Neal,l

in 1976, compared the static
and dynamic performance of 31 eight-year-old deaf children
with 65 decibel or greater hearing loss and 77 hearing
children of the same age. The deaf subjects (mean
intelligence quotient 96) were enrolled in one of two state
residential schools in North Carolina. Hearing subjects
(mean intelligence quotient 101) were public school third
grade students from the same communities as the deaf.
Subjects included both blacks and whites. Any child on
medication, or with wvisual, physical, or obvious perceptual-
motor deficiency, was excluded from the study; etiological
classifications of the deaf subjects were not included
because the diagnoses were not believed to be reliable.

All subjects were tested individually and given
three attempts for each task on the test. The examiner

and recorder were both physical therapists. The

1. : :
Lindsey and O'Neal, "Static and Dynamic Balance."
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interpreter was a teacher from each school who was familiar
to the children. All 16 test items were selected from
>reviously published test batteries used in motor evalu-
1tion of children. Items were selected and/or adapted
from: the Oseretsky Tests of Motor Proficiency (ten items),
the Meeting Street School Screening Test (one item),
Cratty's work on perceptual-motor and balance activities
(one item), Touwen's assessment of motor behavior (two
Ltems), and Seashore's balance beam test (one i.tem).l The
source of one item was not mentioned.

One-way analysis of variance, comparing deaf and
hearing children in dynamic and static balance skills,

showed that deaf children failed significantly (p=.001)

more tests than hearing children on both static and
dynamic tasks. The effect of elimination of visual input
was investigated on two static balance tests. Elimination

1 : .

Doll, The Oseretsky Tests; Paul K. Hainsworth and
Mark L. Sigqueland, Early Identification of Children With
Learning Disabilities-The Meeting Street School Screening
Test (Providence, RI,: Crippled Children and Adults of
Rhode Island, 1969); Bryant J. Cratty, Developmental Se-
guence of Perceptual-Motor Tasks (Long Island: Educational
Activities, 1967); B. C. L. Touwen and H. F. R. Prechtl,
"Examination of the Child with Minor Nervous Dvsfunction,”
Clinics in Developmental Medicine 38 (London: Spastic
International Medical Publicaticn, 1970); Harold G.
Seashore, "The Develooment of a Beam-Walking Test and Its
Use 1n Measuring Develoovment of Balance in Children,"
Research Quarterly 18 (Dec. 1947): 246-239
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»f visual input significantly decreased the time for all
subjects, but more severely impaired the deaf children's
pnerformance.

A three-way analysis of variance, explored the re-
lationship between race, sex, and hearing status and
verformance of dynamic and static balance skills. Results
showed significance (p=.0l1) between hearing status and the
performance of subjects on both grouped static and dynamic
balance tests. No significant effects were found for race
or sex on either grouped static or dynamic balance skills
or individual test items. Chi-square analysis was performed
on all data examined by analysis of variance, and the same
conclusions were derived. Lindsey and 0O'Neal concluded
that: (1) deaf eight-year-old children show deficient
abilities in static and dynamic skills, and (2) there ar
no significant main effects for race or sex on the per-
formance of static or dynamic balance skills of eight-
vear-old children.

Del Rey and Steiner,l in 1976, investigated the
pursuit-motor performance of 30 deaf and 30 hearing girls.

Subjects were divided into three age groups: seven years,

1 , : ,
Del Rey and Steiner, "Pursuit-Motor Performance."
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nine years, and eleven years. Deaf was defined as loss of
hearing before language development and mean hearing loss
at least 82 dB.

A pursuit-rotor was used to assess pursuit-motor
erformance. The task required the subject to contact
1 beam of light, traveling in a circular pattern, with a
stylus. The stylus contained a photoelectric cell which
allowed the cumulative contact time to be recorded. The
beam of light was set at 30, 40, and 50 revolutions per
minute. Each subject had four trials (15 seconds each)
at each speed.

Statistical analysis involved a three-way analysis
of variance with repeated measures on the last factor
(speed). Age, level of hearing, and target speed were
independent variables. The hypothesis that the deaf
subjects would have greater time on target score than the
hearing subjects was not supported. Significant at the
.01 level, the eleven-year-olds (hearing and deaf) had
higher scores than the seven-vear-olds (hearing and deaf).
All target speeds were significantly different (p=.01)
from each other for all subjects.

1l .. . . . . - .
Pennella™ discussed the implications of vast research

1 - . .
Pennella, "Research Implications."
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‘onducted concerning motor ability of the deaf. The
review of literature encompassed the importance of balance
r motor ability, the effect of etiology on motor per-
formance, the rationale for programs of motor improvement,
«nd specific studies concerning motor performance of the
leaf. Results of these indicated a need for improved
ohysical education programs for the deaf designed to
empnasize balance, equilibrium and kinesthetic skills.

Pennella stressed that implementation of a physical
education program involves appropriate assessment tech-
niques. Tests recommended by Pennella included (1) Scott's
adaptation of the Bass Stick test, (2) Fleishman's Rail-
walking test, (3) Johnson's Progressive Inverted Balance
test, and (4) AAHPER motor fitness test.

The suggested methodology involved a daily partici-
pant oriented program using training stations. The physical
education program, Pennella stated, should be progressive,
beginning at the preschool level and continuing through all
grades. In addition to tumbling and gymnastics, the
following stations were suggested: trampoline, mini-
trampoline and landing mat, low and high balance beams of
various lengths, low and high parallel bars, front and

side scale, balance boards, Bass' St Stones test,

(®
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Cratty's Dynamic test, and Cureton's Equi

test.
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Development of Tests of Creativity

The studies by Guilford, Withers, Wyrick, Barabasz
Torrance and Aliotti, Glover, Halpin and Halpin, Torrance,
and Dodds were reviewed in this section.l Studies
were chosen for inclusion on the basis that they involved
development of tests for measuring creativity.

Guilford2 investigated the nature of abilities
involved in creative thinking. The first stage of the

investigation involved developing hypotheses and preparing

1 J. P. Guilford, et al., "A Factor-Analytic Study of
Creative Thinking, II. Administration of Tests and Analysis of
Results," Reports from tne Psycnological Laboratory no. 4 (Los
Angeles: University of Southern California, 1951); Maida

Rust Withers, "Measuring the Creativity of Modern Dancers,"
(MS thesis, University of Utah, 1960); Waneen Wyrick, "The
Development of a Test of Motor Creativity," Research
Quarterly 39 (Oct. 1968): 756-765; Arreed F. Barabasz, "Test-
Retest Reliability of the Torrance Tests of Creative Think-
ing, and the Relationship Between Intelligence and Figural
Creativity," Child Study Center Bulletin 5 (Sept.-Nov. 1969)
73-74; E. Paul Torrance and Nicholas C. Aliotti, "Sex
Differences in Levels of Performance and Test-Retest
Reliability on the Torrance Tests of Creative Thinking
Ability," Journal of Creative Behavior 3 (Winter 1969): 52-
57; Elizabeth Glover, "A Motor Creativity Test for College
women," (Ph.D. dissertation, University of North Carolina,
1974); Gerald Halpin and Glennelle Halpin, "Can Self-
Trained Scorers Reliably Score the Torrance Tests of
Creative Thinking?" Psychology in the Schocls 11 (Jan.
1974): 56-58; Torrance, Tests, pD. 2-63; Patt Dodds,
"Creativity in Movement: Models for Analysis," Journal of
Creative Behavior 12 (Fourth Quarter 1978): 265-273.

(Tt

27. P. Guilford, et al., "A Factor-Analytic Study of
Creative Thinking, I. Hypotheses and Description of Tests,"
Reports from the Psychological Laboratorv no. 4, (Los
Angeles: University of Southern California, 1951).




34
rests to examine the hypotheses. Evaluations were made
the first set of tests, and new tests were constructed

- adapted to evaluate the hypotheses and sub-hypotheses.
T2 eight abilities and the sub-abilities thought to be
1nvolved in creative thinking were: (1) sensitivity to
problems (seeing defects, seeing the unusual, seeing what
needs to be done); (2) fluency (simple restrictions and
limited potential, simple restrictions and large potential,
complex restrictions and limited potential, complex
restrictions and large potential); (3) flexibility
(adaptability to changing instructions, freedom from
inertia of thought, spontaneous shifting of set); (4)
originality (uncommoness of responses, unconventional
associations, cleverness); (5) penetration (remote
associations); (6) analysis (perceptual analysis of
perceived objects, conceptual analysis of verbal material);
(7) synthesis (production of perceived objects, production
of conceptual objects, production of logical or meaningful
order); and redefinition (perceptual reorganization,
shift of function, moving part from one whole to another).l

The last stage of the investigation® involved

1

Guilford, et al., "Factor Analytic Study II."

4

3

21bid., p. 3-24.
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oministration of 31 experimental tests and 12 reference
"osts to evaluate the hypothesized abilities and scoring

rocedures. The battery of tests was administered to 411
“3r Cadets and Student Officers at four Air Force bases.
fach test was hand-scored by two individuals. More than
one ability score was obtained for each test where
tfeasible. The total number of different scores derived
was 64. Statistical analysis of the scores was voluminous,
and only selected findings are reviewed here.

Factors which affected performance on the tests

were: "verbal comprehension, numerical facility, perceptual
speed, visualization, and general reasoning."l Based upon
the factor analysis findings, Guilford concluded that the
following abilities and sub-abilities comprised creative
thinking: (1) sensitivity to problems (ability to see
defects), (2) word fluency (complex restrictions and
limited potential), (3) associational fluency (simple
restrictions and limited potential), (4) ideational fluency
(simple restrictions and large potential and complex
restrictions and large potential), (5) adaptive flexibility
(adaptability to changing instructions and freedom from

inertia of thought), (6) spontaneous flexibility

lrpid., p. 19
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'spontaneous shifting of set), (7) originality (uncommoness
responses, unconventional associations, and cleverness),
&) closure (production of perceived objects), and (9)
redefinition (shift of function).

Withersl investigated the feasibility of measuring
the creative ability of modern dancers on instruments
devised for measuring creativity in other arts and sciences.
Subjects were four men and seven women, junior and senior
dance majors and minors, attending a three-week dance work-
shop at the University of Utah in the summer of 1960. The
seven written tasks were obtained from the University of
Utah Psychological Research Department and selected on
the basis that the same factors they evaluated could be
measured or judged in dance performance tasks. The written
tests used were: Apparatus (suggesting improvements of
implements), Hidden Figures (identifying one of five
figures in a complex geometrical design), Pertinent
Questions (writing guestions, which when answered, would
solve given conflict situations), Plot Titles (writing
appropriate titles for given story plots), Similies I
(writing ideas for similies to complete a given statement),

Social Institutions (suggesting improvements for given

k : d
Withers, "Measuring Creativity."
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soc: . institutions or customs), and Topics IF (writing
ides about a given topic). The factors measured by

the wven tests were: sensitivicy to problems,

figu al redefinition, conceptual foresight, originality,
asscoiational fluency, penetration, and ideational
fluency.

Withers devised three movement tasks which could be
evaluated in terms of seven criteria. The performance
tasks involved composing a two minute dance based on one
of several Haiku poems, composing a 16 count movement
phrase using technically new and difficult movement, and
improvising movement after visual stimulus. The movement
performances were rated, by four judges using a nine-
point scale, on over-all creativity, sensitivity to the
problem, originality, conceptual unity, penetration,
appropriateness, and technigque. Agreement between judges
on ratings was significant at the .05 level.

Statistical analysis involved computation of
correlation coefficients between the seven written tests
and the three movement tasks. Significant coefficients
were found when correlating the Plot Titles test with
the originality score on the Haiku/movement task (.780)

and the total originality score from all three movement

Clill T

tasks (.789). When over-all creativity and technigque

Y
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rat s were correlated, a significant coefficient (.714)
was ‘ound for the improvisation task, and coefficients
sic ficant at the .01 level were found for the 16 count

mov-ment phrase task (.932) and the combined total for all
thr = movement tasks (.919). Withers concluded that it was
pos:ible to measure the creative ability of dancers on
instruments devised to predict creativity 1in other arts

and sciences.

Wyrickl developed a test of motor creativity for
college women that differentiated individual ability to
produce number and uniqueness of motor responses 1in
problem solving. Subjects involved in development of the
test were 25 college women enrolled in a 1965 summer
school class at the University of Texas. The test battery
involved four test items for each of four motivators:
ball-wall, hoop, parallel lines, and beam. Two test items
for each motivator were administered in a one hour session
on one day (day I test) and alternate forms of the items
were administered at the identical time the following
day (day II test). All tests were individually

administered by the investigator over a three-week veriod.

lWyrick, "Development of a Test."
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Wyrick discussed validity and reliability of the

tes battery administered. Face validity was claimed.

Rel: snility was investigated two ways: (1) equivalent forms
and (2) internal consistency. The reliability which resulted
fro the equivalent forms method was .92. The coefficients

of internal consistency of items scored for motor
originality (.87), motor creativity (.92), and motor
fluency (.93) were significant at the .01 level.

Only day I data were considered in the final phase
of test selection because day I items yielded lower inter-
correlations as well as higher correlations with the
criterion and day I data considered alone eliminated
variances attributable to temporary changes in motivation,
health, or emotional tension of the subject. A multiple
regression technique performed on the eight day I items
indicated the best possible combination of item<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>