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CHAPTER I 

I NTRODUCTION TO THE STUDY 

What i s creativ ity? To rr ance , wel l - k nown f o r h is 

r esearc h on t h is t op ic , desc r ibes creat i v ity a s a natural 

pr o c e ss i n whic h human n e e d s a r e inv o l ved . 1 The over - a ll 

need is to r e l ea s e t e n s ion c r eated by a sense of di s harmony 

o r an a ware n e ss of incompl e t e ne ss . To r e lieve t e ns ion , 

an i nd i v i dua l begin s to s ear ch f or s o l ut i o ns , avo iding 

t he commonp l ace and ma king gues s e s . The s e g u e ss e s, o r 

hypothese s, a r e t he n te sted , modified , and re t e sted . The 

t e nsion is fi n all y r e lieved wh e n a di s cove r y i s made and 

communicate d t o s omeone e l s e . The end r e sul t of t he c r ea -

tive pr o c e ss may be an a bs t r a c t o r c oncrete p r oduct , 

verbal or n onverbal. 

The des i re f o r edu cation t o p r odu c e a succe ss fu l 

individual arouses a n inte r e st in c re a ti v ity f o r, 

r ecent researc h findi ng s i ndicate strong ly 
that the s e g oa l s ( to pr odu c e full y functi oni. g , 
mentall y h ealthy , well - e d ucated, vocatio nall y 
succes s ful ind~v idua l s ) are u nde n iably related 
to creativ ity . 

l E . Paul Torran ce, Torra nce Tests o f Creativ e T~ i. k ing , 

(Lexington , Mas s.: Ginn and Co . , 1 9 7~ ) , ? · 8 . 

2~ ~ . Paul Torrance, What Researc h Say s to the Te2c her -
Creativitv , National Ed ucation Ass ociation Series , no . 28 , 
(Wa s hingtori , D. c~ : ~ational Education Asso c . I 1 9 63 ) I p . 3 . 

1 
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To teach in a creative way, to teach so as to increase 

c reative abilities , is important in encouraging 

i ndividuals to develop to their full potential . 

Creative dan c e has become increasing l y widespread 

a s a method of introducing movement experiences; yet few 

studies have investi gated changes occurring in creative 

thinking abilities as a result o f participa tion in creative 

dance . One such study was conducte d by Tor rance , who 

found that the creati ve thinking ability of elementar y 

school children improved significantly after instruction 

0 0 1 ln creatlve mo vement. 

Rationale 

Hearing impaired individuals , like other indi v iduals, 

manifest creati ve behavior s . The creati v e t hi nking 

ability of hearing impaired and hearing ? ersons has been ' 

studied and compared by a number of researchers . Studies 

of creativ ity by Johnson and Kha tena and Singer and 

Lenahan showed that w' en verbal i n strumen ts, s c i as 

Onomatopoeia and Ima ges, -nterview, or "Te 1 a Storv " 

technique s we re used to assess creativity , deaf indi v i duals 

1E. Paul Torrance, "Seven Guides to Creati vity ," 
Journal a= Health, Phvsical Education, a nd Recreation 
36 (April 19 65 ) : 26 - 27. 
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1 dc ored significantly lowe r than their hearing peers . In 

':.: ontrast , v1hen nonver bal instruments were used to measure 

c r eativity , it was found that deaf individuals scored 

a.pp r oximate l y the same or higher than the ir peers . 2 Silver 

r eported three studies of c r eativity , all of which revealed 

that deaf persons did not lag behind their norm al peers 

when assessed by a nonverbal instrument . 3 The instrument 

most often used in researc1 conce rning creativity of the 

deaf was Tor rance ' s Thinking Creatively With Pictur es . 

Wis her , based upon his experience s in teaching dance 

to deaf individuals at Gallaudet College , Washington , 

D. C., stated that , 

the deaf , assisted by the language of sign s, 
seem to be more creative than their hearint 
peers and appear to r eap g reater benefits .-

1Roger Johnson and Joe K' atena , "Comparative Study 
of Verbal Or iginality in Deaf and Heari:1g Childr en ," 
Perceptua l and Moto r Skill s 40 (.'\pri _ 1975) : 631 - 635 ; 
Dor o thy Singer and Mar y Lenahan , "L-nag ina tion Con te:1 t in 
Dreams of Deaf Child re n ," American rinnal s of the Deaf 121 
(Feb. 197 6) : 44 - 48 . 

2Henry Pang and Carol Horrocks , ".:-..n Explo r atory 
Study of Creat ivity in ueaf Childr en ," Percep-c.ua _ ar:d 
Ylotor Sk ills 27 (Dec. 1968) : 844 - 846 . 

3 Ra•t~ley Si lver, "The Que st · o. of Imaginat i on , 
Or iginality , and Abstract Thinking o f Dea~ Children," 
American Annals of the Deaf 122 (June 1977 ) : 349 - JS . . 

d 
"Peter R. Wisher, "uance and the Deaf," i:1 S nco .r-es 

for Dance, ed . Denn is J . Fallon (Washi:1gton , D. C .: 
.~erican Allinace f o r Health , Physical Educat~on , a~d 
Recreation, 1978 ) , p . 176 . 
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>·li she r wrote s everal articles o n t he deaf , summarizing 

hi s empirical findi~g s and pe rceptions , based upon appr ox -

1 
~ ately 30 years of teaching dance to dea f college wome n . 

Re search s tud i es involving dea f indi viduals par ti -

ipating in c r eative ance j mov ement sessio~s were no t 

fo und . For that r eason , the pr esen t study wa s undertaken . 

The inten t was to help fill t he void of experimental r e -

search on the development of c reative b ili t i es o f hearing 

impaired individ uals through the medium of dance . 

Stateme!lt of the Pr oblem 

The problem of t he stud y wa s to inve stigate changes 

in creative think ing and dance / movement skill s of hear ing 

im?air ed students , ages nine to fourteen year s , in deaf 

educati on cla sses i n se lec t ed p nlic schoo s in Salt 

Lake City , Uta h , af ter instruction i n creative dance / 

movement . The experi ental ?e r iod was for 43 mi nu tes 

d ail y , two times a we ek , fo r ten weeks . Sub jec~s were 

1 
Pe ter R. Wi s her, " Danc e and t he Deaf, " Journal of 

Health, Phys ical Education , a . d Rec r eation 30 ( ~ov . 19 ~ 9 ) 

68 - 69; Pete r R . Wisher, "Beat o f a Oifferent Dru1n ," 
Gallaudet Toda y l ( Spr~ng 1 9 l ) : 20 - 2 _; ~eter R . Wi s ner , 
"Ther atJeutic Value s of Da nc e Educatio .. :: o r the Dea f , " i :< 
Da nce Therapy , ed . C . R . Maso. (\'ia s : i ngton , u . C.: 
ru~erican Alliance for Healt~ ?hy s i2a _ Education , and 
Rec rea tion, 1974 ) , pp . 71 - 72 ; Peter 2 . ~h s her, "Dance for 
t he Deaf , " in Creativ e _;.rts for the Seve rel y Handic ap?ed , 
ed . Cl a udine Sherri ll (S?ring fie ld , I _ . : C~arles C . 
Thoma s Publisher, 1979 ) , ?? · 1 0 5 - 11 0 . 
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ctivided in to a control and an expe r imental g roup , each 

comprised of 10 students . Cr eative thinking wa s mea -

s red by Tor r ance ' s Thinking Creatively With Pictur es , 

Fo rm B, 1 and dance / movement skills were measured by 

the Reber Dance / Movement Skills Assessment . A conclusion 

was drawn conc e rning the efficacy of c r eative dance / 

movement instruction i~ improving the creative thin·ing 

and dance / mov ement skills of he ring impair ed students . 

Definitions and / o r Explanation s 

The f o llowi g te rms were defined a s they spec i : -

ical ly appl i ed to the study : 

Creative Dance / Movement 

A r eview of the literature showed that c reative 

2 dance / movement is defined in man y wa y s ; however the 

overall goal is " to communicate thro gh movement . " 3 I n 

this study t he instructional session s encompassed three 

l Torrance , Tests . 

2 
RJth L . Murray , Dance i n El ementa r v ~ducation, Jrd 

ed ., (New Yor k : Harper and Row , 97 :J ) ; J::, _ izaneth She r ban , 
On the Count of One : Modern Dance Met~od s, 2nd ed ., (Palo 
Alto , Cali f .: ~ayfield Publish i ng , l97 :J ) ; ~ileene Loc khart 
and Esther E . Pease, ~1odern Dance, :)th ed . , (Dubuc:ue , 
Iowa : vVrn . C . Br own Co . Publishers, 1 9/7 ) . 

3 
Mary Joyce, F~rst Steos in Teac~ing Cr eative Dance, 

( Pa~o Alto , Calif .: May~ield Pub lishing Co . , 1973 ) , o . l . 
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br oad are a s : (l) basic movement skills , (2) sensitivity 

to mov ement with o t hers, a nd (3) composition t hr ough 

::> t ructured irnprovisa tion . The teaching method involved 

presentation of mater ial to elicit new movement experiences . 

A da ily lesson outline may be foun in the appendix . 

Creativity 

Torrance ' s exp lanation of creativity was chosen for 

this study since it applie s to h is test which was used a s 

the data collection instrument in this study . He ciesc ri bed 

crea tivity as : 

a p r oce ss of becoming s ensitive to problem s , 
deficiencies , g aps in knowledge , missing elements , 
d is harmonie s , and so on ; identifying the diffi 
culty ; searching for s olutions , making guesses, 
o r formulating ypo theses bout the deficiencie s : 
testing and r ete s t i ng the se hypotheses and possib y 
modify i ng and r ete s ting them; and finally communi 
cating the resul~s . l 

mhinking Cr ea t ively With Pictures , Form B 

Torrance ' s Thinki.g Creative y With Picture s, 

Form B, wa s comprised of three 10 minu t e tasks . Pic ture 

Con struction , the first ta s k, involved a shaded je ly 

bean s hape placed in t he cen t er o~ a page . Sub""'ects 

we re a s k e d to draw a oicture o r an object , using t _ e 

1 
Torrance, Te sts , p . 8 . 
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s ita pe as par t of the ir pictur e . This task wa s scor ed 

fo r or iginali ty and elaboration . The second task , 

Picture Completion , had 10 incomplete figu res , in 

s e 2ar ate boxe s, which the subjects were asked to complete 

by dding lines to . Ea h figu r e completed wa s e valuated 

f o r fl exibility , fluenc y , originality , and elaboration . 

The la s t ta s k , Ci r c l es , was a series of 40 circle s o u t 

of which subjects were asked to c r ea t e object s o r 

p ic ture s . The task was score d for fluency , flexib il ity , 

o rig inality , a nd elabo r a tion . A composite sc o r e was 

computed for an ove r all figural s core . 

StuJie s o f the test - r etest r eliability of Tor r ance ' s 

Thi nk ing Cr eatively With Pictur e s, Fo rms ~ and B, p r e -

sented correlation coefficients r ang ' ng from . SO to . 97 . 

Coeffic i ent s were genera l y higher fo r fluency and flexi -

bility than fo r or iginality and el aboratio . 1 

Reber Oance/~ovement Ski l l s Assessment 

Thi s original test de scr ibed in t ' e appe ndix was 

1 
Torrance , Tests, ?P · 1 9- 20 . 
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dev eloped by the investigator to assess the ability o f 

s u b jects to perform eight basic movement skill s : 

Plie , releve, leap , saute , spina l roll - up , battement , 

3/ 4 rhythm , and 4/ 4 r hythm . Each sub ject was rated 

i ndividually o n all s ki lls by three r t e rs on a five 

point scale . The lowest skill level was given a rat i r.g 

of l; the highe st skill level was g iven a rating of 5 . 

The highest possible score was 40 . 

Hard of Hearing , Deaf, and Decibels 

The deaf education a~~i nistrators i n Salt Lake City 

provided definitions relate d t o hearing impairment . 

fa r d of i:1eari ng wa s defined as, 11 those in whom the 

sense of i ear ing is non - functional for t he ordi~ary 

pur poses o f . f Ill 
l e . Heari ng loss was stated in decibels 

(dB) , whic h were defined as expressing 11 the extent to 1.vhich 

one sound intensity is g r eater or less t han another . 112 

The Salt Lake School s y stem used a _ audio logy test to 

1xerox ~aterial provided by Sever· y ~shby , sa· t 
Lake City School AQministrator , Utah , Jan . _ 980 . 

"'' L.H<=>l R M ' ' . ,.,.,, D h 1 f D f ~mer • . y. _eou s~, 1ne ~svc o~oav o ea ~ess 
(_"ew York : Grune and Str atton, 196 ) , ':l . 22 . 
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de termine hearing lo ss which was evaluated on t he 

fo llowing scale : 

Degree of Handicap nearing Level dB 
19 64 ISO Refe r ence 

- 10 to 26 dB 
27 to 40 dB 
41 to 55 dB 
56 to 70 cB 
71 to 90 dB 

none 
slight 
mil 
moderate 
s ever e 
pro found 91 o r mo r e 

*1964 ISO - refers to the reference zero levels 
for pur e tone au iometer s recommended by the 
Inte r national Or anization fo r Standardization , 
and which were put into use in 1964 . 1 

Mode of Communication 

Generally , students ln the Utah schools were 

classified as ei t he r using o r 1 or total communi~atio 

Commu~ication with the oral communication students 

included the fo lowing : speech- reading, wri~ing mes -

sage s , g esturing/ pantomiming , and dernonst rati~g . 

Communic a t ion with the total cornrn nicat on students 

included signing exact Engli s h as well as a _ l o f t he 

above . 

Hy~otne s es o f the Study 

The hv-ootheses exami ned at the conc _,_s iol. o f t h e 

experiment we r e t 1 e foll cwL.g : 

l 
Xerox material o r ov ided ~y Beve r ly ~shby . 

* 
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(1 ) there was no significant difference between the 

experimental g roup and the contro l g roup i n creative 

th inking ability , and (2 ) there was no sign ificant 

d ifference between the expe rimental g r oup and the 

c ontrol g rou p in dance/ movement skills . 

Limitations of the Studv 

The limitations of the study were as follows : 

(1) twent y he ring impaired students in deaf education 

clas s es in Salt Lake City area public scnoo ls; (2) '""eg r ee 

to which the subjects we r e r epre s entati ve of the popu 

lation fr om which they were dra\-vn ; ( 3 ) the phys i cal 

a s pects of t e classrooms in which the dan e s e ssion s 

were c onducted such as acou st· c s , floo r condition , and 

amount of space ; (4) coope r ation o f the staff and aJmini 

stration fr om the schools involved in the study ; 

(5 ) validity , re liabili t y , and objectivity of the To rranc e ' s 

Thinking Cr eatively Wi th p·ctures , Form B, and 

the Reber Dance / :-1ovement 3kil· s .LI.ssess e nt ; (6 ) t e 

extent to which the f o owlng va riab es i. flue~ced the 

outcome of the study : ~earing abi _ity o f t~e subjects , 

previou s educa -ciona 1 ex?er ..:.ence , ac~ieveme .. t sc o res , 

ae1d abilit y to commur.icate; (7 ) i nability to c ontra 

for Hawthorne ef fee t ; ( 8 ) agreeme~ t ':.Ji til t~e- Sa l t I.ak e 

Administrator s not to c:1nal y ze data accor:::li!lg to i::1ode of 
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c ommunication oral ver sus total communication) ; and 

( 9) computati on of r e liability coefficients and other 

sta tist i c s limited by small sample size , i . e ., 10 in 

e ach g r oup . 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

The studies reviewed in this chapter were described 

under the following subheadings: motor behavior of deaf 

children , development of tests of creativity , creativity 

studies with hearing subjects, cre ativity studies with 

h earing impair ed subjects, nd v riabl e s which ma y af -

fee t t he st ud y _ The studies r e vie we d we r e swnmar ized also 

in chart f o rm at t he e nd o f the ch ?te r . 

Motor Behavior of Deaf Ch ildre n 

The studies by Long , Lehman, Mors h , Myklebust , Bo yd, 

Carl son, Lindsey and O' Neal , Del Rey and Steiner and 

Pennella are reviewed in this section . 1 The studies 

l John A. Long , Deaf 
(New York : Teacher's Col ege, Columbia Universit y , _ 9 32 ) 
Eugenie A. Lehmann, " ri Study of Rhythms and Danc i ng for 
the Feebleminded, the Blind, and t he Deaf ," (MS t hesi s, 
Ohio State niversity , 1936 ) : Josep E . l"lors h , "Motor 
Performance of the Deaf," Compa r ative Ps ychol ogical 
Monograph s Vol . 13 (Baltimore: John Hopk i~s P~ess, 9 3 6 ) ; 
Helmer R. Mykleb st, "Significance of Etio _osy i . otor 
Performance of Deaf Children With Special ~eference to 
Meningiti s ," American Journal of Ps y c holog y 59 (Jan .-
Oct. 1946) : 249 - 25 8; John Boyd, "Compar.:.s o n of Motor 
Behavior in Deaf and Hearing Boys," rlffie rican rinnals of 
the Deaf 112 (Sept. · 967 ) : 598 - 6 0 5; B . Robert Carl s on , 
" As sessment of Hotor .P.bili""'" ies of Selec-'· ed Deaf Children 
in Kan sas," Perceptua_ and Ylotor Skills 34 (? eb . 1972 ) 
303 - 305; Dianne Lindsey and Janet 0 ' 0l eal, "S .... atic and 

12 
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included are those c oncerning motor evalua tio n of 

hearing i mpaired children. 

Long , 1 i n 1932 , compar ed the mo tor abilitie s of deaf 

and hear ing Jewish peo9le , ages one to 28 years . Deaf 

subjects were 51 boys and 38 girls enrolled in the 

Institution fo r the Improved Instruction of Deaf Mutes in 

New York City . Hearing sub jects were from the Hebrew 

Orphan Asylum i n New York City , matched with the deaf 

subjects on age, sex, and r ce . The tests used were : 

(1) Brown Spool-Packing (Sea shore- Tinker 
modification) , for measuring speed in 
bimanual coordination; ( 2) Serial Di scrim
inato r , to measure s peed of finger movements 
in discriminative reaction to a visual series; 
(3) Koe rth Pursui t Rotor , for measuring eye-
hand coordination in fo llow~ng a target moving 
in a circular path ; (4) Tapping Key , for 
measuring speed of finge r and fo r earm 
movement; ( 5 ) Mi les Motility Rotor, for 
measuring speed in turning a small hand 
drill . . . ( 6) Smedley Hand Dynamometer, to 
give a s imple measure of strength , and (7) 
Balancing Board, to yield a rough measure of 
sense of balance . 2 

Dynamic Balance Skills of Eight Year Old Deaf and Hearing 
Children, " American Annals of the Deaf 121 (Feb . 1976 ) 
49 - 55; Patricia Del Rey and Shelia Steiner, "Pursuit 
Mo to r Performance of Dea f and Hearing Gi r l s ," Research 
Quarterly 47 (May 1976 ) : 184 - 18 ; Lou Pennella , "Y!otor 
Abi lity and the Deaf : Research L p1~ca ti o ns 1 " .::>.mer ican 
Annals of the Deaf 124 (June _979 ) : 366 - 3 2 . 

1 Long 1 illlotor liliili ties of Deaf Children . 

2I' 'd - 8 Dl . , p . I - . 
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'.' he method of administering the tests, to avoid giving 

an advantage to either deaf or hearing students was to 

d emonstrate , allow a trial attempt, and then test . 

Statistical analysi s involved computation of 

means, standard devi tions, a Pearson Product - Moment 

Coefficient of correlation between sets of paired 

scores , and a t test of the ifference betwee n correlated 

means . The results showed that the deaf boys ' sc or e s 

we re higher than those of the hearin g boys in all tests 

except Serial Discriminator and Balancing Board . The 

hearing girl s' scores were higher than those of the deaf 

girl s' in all tests except Spool - packing, Tapping, and 

Motility Rotor . Long suggested that h is findings be 

interpreted with caution si. e on y three variable s 

were controlled in the study and the sample size was 

small (on the same te s ts as few as 36 cases) . The 

Balancing Board was the only test where t~e difference 

betwe en t he means of t .e deaf and hearing wa s statisti -

cally significan t . Long concluded t hat neither group 

was superior as a whole; however 1 he observed , 

that deaf boys se~~ to 8e s uper ' o r to 
hearing bo: s, and that deaf g ~r _ s s eem 
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to be inferior to hearing girls , in the motor 
abi lities tested . l 

2 Lehmann, in 1936, investigated the value of rhythm 

a nd dancing for the feebleminded, the blind , and the deaf . 

Subjects were 12 g irls, ages 10-15 years with intelligence 

quotients from 41 - 62 , at the Institutio n fo r the Feeble-

minded of the State of Ohio; 11 girls, ages 12-15 years 

with intelligence quotients from 59-116, at the State School 

f or the Blind in Ohio ; and nine boys and gi rls, ages six 

to nine years, at the Ohi o State School for the Deaf . 

Inte lli gence quotients were not available fo r the deaf 

subjects and were taken from the instit tion records o n 

fi le for the other sub jects . Assessment techniques 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 t h e sub j ects under ll headings: 

(1) attitude of others toward the sub ject, ( 2) 

1 rbid ., p . 59 . 

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

3Yepsen's Adjustment Score Card , hio State 
University , Department of Ps y chology; ~hythmic Skill Test 
developed by inve s ti gator; Dance Test deve _oped 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 

<i t ti tude toward superiors, ( 5) s ub j ect ' s language and 

language attitude, (6) attitude toward others , (7) 

a.c tivities, (8 ) industriousness, (9) work, (10 ) initiati ve, 

a nd (11) discipline. Scoring was done by sub j ective 

Judgment based on observation by the inve stigator. 

The Rhythmic Skill Test , scored on a fou r - point 

scale , included walk to 2/ 4, 3/ 4, 6/ 8 , 4/ 4 , and 5/ 4 rhy thm; 

skip; waltz; gallop ; run; leap; slide forward , sideward, 

a nd backward ; r eaction to music intensity and tempo; and 

oordination of walk , rated on a six point scale. The 

to tal score possible was 50 . 

The Dance Test assessed (1 ) creative ability by 

recording the number of fundamental rhy thms used; ( 2 ) 

time pattern by recording whether o r not a change in time 

occurred; (3) dramatic ability b y recording the degree 

of impression to the observer; and ( 4 ) floor pattern by 

grading the complexity of the pattern used anc the 

performance. The Dance Tes t was not administered to the 

deaf subjects because of inability to communicate 

instructions. 

Results were p resented in case study format, and a 

conclusion was drawn concerr ~ng t : e va l~e o £ rh- thms anc 

dancing fo r each o f the groups . Lehmann =ound that all 
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groups improved on the Yepsen Adjustment Test a nd the 

Rhy thmic Skill Test . No improvement, ove rall , was found 

fo r groups on the Dance Test; howe ve r , a few individuals 

s howed 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 

mi nded , the blind , and the deaf . 

Mo rsh, 1 in 1936, compared the motor performance of 

deaf and hear ing subj ects. The deaf sub jects were 58 boy s 

and girls , age s 11-20 years, from the elementary depart 

ment of the Columb ia Ins titution a nd from Gallaude t College . 

The hearing subjects (speci fics not mentioned ) were from 

publi c schools in the District of Columbi a and subjects ln 

previous experiments conducted by Morsh . The sub j ects 

were divideC. into "bright" and "d 11" g roups based on 

the ir scores on the Po rte us ~aze test, Goodenough Drawing 

test, and eight performance tasks f rom the Pintner

Paters on Pe rformance Scale , g l ven to subjec ts at Columbia 

Institution; the Stanford Achievemen t te s t, given to 

s ubj ects at Gal laudet College ; and an in tel ligence tes t 

(not s peci fied ) given to the hearing s ubjects. 

Assessme nt techniques used in the investigation we re: the 

l Mo rs h , 11 Motor Pe r formanc e. 11 
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1 2 Uunlap Double Tapping Plate , the Dunlap Steadiness Tes ter , 

3 the Dunlap Balancing Board , a Location- Memory Test, a 

4 Speed of Eye- Movement Test, and a Hand- Eye Coordination 

Test . 5 

Results indicated that on the tapping test deaf sub -

j ects showed more imbalance (error) than hearing sub jects . 

No significant differences were found between sexes or be-

tween bright and dull group s . Pe r formance was fo und to 

improve with age . 

Deaf sub jects were found superior on the steadiness 

test to hearing subjects and overall, boy s excelled over 

girl s. No significant differen e was found between bright 

and dull groups . Performance on the steadiness test im-

proved with age . 

1Knight Dunlap, "Improved Forms of Steadiness Tester 
and Tapping Plate," Journal of Experimental Psychology 4 
(Ma y 1 9 2 1 ) : 4 3 0- 4 3 3 . 

2rbid . 

3Earl . L . Beebe, ":1otor Lea.rning of Children in E uil ib
rium in Relation to Nutrition," Genetic Ps vcholog.:.cal 
Monograph 15 (Dec. 1934 ) : 95 - 244 . 

4 
Sugge s ted by Dr . Harry M. Johnson of the American 

Un i vers ity . 

5 
Buford Johnson, "Mental Growth o:: Ch.:.ldren in Relation 

to Rate of Growth in Bodily Develop e nt ," Bureau of Ed~ 
tiona l Experiment Report (t ew Yo r k : E.P . Dutton , and Co ., 
19 25) . 
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Deaf sub jects excelled over hearing subj ects on 

the balance test except when blindfolded . Performance 

o f the boys exceeded tha t of the gir l s . ~o differ e nce was 

found between bright and du l l eaf subjec ts; however , 

br ight hear ing s ub jec ts surpassed ull hearing subjects . 

Perf ormanc e improved wi th age up to nine yea rs . 

On the location memor y t est the dea f subjects con -

fused the s sociated objects more frequen t ly than the 

hearing sub j ect s . Deaf g ir ls e xcelled over all other 

g roups , and hea r ing boys exceeded he ri~g g irls . Per -

f o rmance o f the br ight sub jects surpassed t at of the 

d ull sub jec ts , and performance impr oved with age . 

Pe rf o rmance of the ' earing sub jects wa s better than 

that of the dea f subjects o n the speed o f eye - movement 

test . Boys scored higher tha girls and br i g ht s ubject s 

out - performed dull subject s. ~erfor. ance improved with age . 

No di ff erence was f ound between an y gro ps on t he 

ha nd - eye coordination test. Pe rf ormance wa s f o d to 

impr ove with age and practice . 

1 
Myklebust,- i n 1946 , inve s tigated the d~fference 

in motor ability , a s measured by the Rail - Wa king 

1Mykl ebust, "Significa nc e of Etio _ogy . " 

2 est , 

2steven R. Heat! , "Cl L ic a _ Sig ificance o f :1otor 
Defect , With Militar y Impl i catio .s," .i:u-nerican Jo r na _ of 
Ps ychology , 57 (Oct. 1944) : 482 - 4 9 9 . 
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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 

Dako ta School for the Deaf, each clas sifi ed in o ne o f the 

fo llowing categories: endogenous, p r e sumpti vely endogenous, 

exogenous, and undetermined . Data were collected on three 

trials for each of three rails: nine feet long by four 

inches wide, nine fee t long by two inches wide , and six 

fee t long by one inch wide. 

Data were analyzed for effects of age, sex, and 

et iology, and special study was done in relation to meningi 

ti s . Score s of the sub jects from the New Jersey School 

for the Deaf revealed a progression as a result of 

maturation . Compari s on of the mean score s of motor 

ability for males and females from the ew Jersey and 

South Dakota Schools showed a significant difference 

( 15. 2 9 I CR=8 . 1) . o signifi cant difference was found 

when mean motor scores of etiological groups were 

compared. The meningitis group, when se parated from the 

exogenous group, was found to be markedly inferior in 

motor performance compared to subjects deaf :rom other 

causes. Comparison of the two best ad justed a nd the two 

poorest adjusted meningitis cases, as selected by teachers 

familiar with the sub jects, s howed that the tNO best 
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,,d j usted had received more effective hospital treatment , 

1;er e older at the age of onset , and that their mo tor skills 

·;.::' r e higher . 

Myklebust c oncluded t hat e tiological classifi cation 

v .. as desirable in order to deal more effectively with 

.:1d j ustment and learni ng problems of deaf children . He also 

indicated that maturational standardi zation of the Rail -

Wa lking Test on normal children was ne eded in order to 

compare motor scores o f normal and e xceptional childre n. 

1 Boyd , in 19 67, compared 90 dea f a nd 90 he ar i n g 

boy s , matched with regard to a ge, sex , a nd intell igence 

score , on motoric functions of sta tic equilibrium , l o co-

mo tor coordination, p s ychomotor i n tegr a t ion, a nd late rali t y . 

Dea f subjects (hearing l o ss more t h a n 65 dB) were drawn 

f rom day and residential schools fo r t he d ea f in Canada 

and the United States and c l assi fi e d in e tiolo g ical g r oups 

of 30 boy s each. In group A, dea f ne ss wa s p re o r par anata_ 

and exogenous . In group B, deafness was hereditary . In 

g roup C, deafnes s was exogenous postnatally . _n t h e 

e tiological groups there were 10 subjec t s in e ach o f the 

age g roups o f eigh t , nine, a nd ten year s . All subjec t s i n 

t~e study had an intel lig ence q uo ti e nt between 94 and 1 6 

1 
Boy d, "Compar i son of Yio to r Behavior ." 
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a s measured by the Wechsler Intelligence Scale for Children; 

n o subjects were accepted who appeared to have motor 

problems. The test battery consisted of items adapted f rom 

t he Osere tsky Scal e and the Van Der Lugt Ps ychomotor Series 

for Chi ldren (VOL ) . 1 Data were analyzed by the Kruskal -

Wal lace analysis of variance . 

A significant difference (p= . Ol ) was found, overall , 

between deaf and hearing subjects o n the Oseretsky test 

fo r static sense of equilibrium . Comparison of sub jects' 

scores with norms showed hearing sub j ects scored abo ve the 

no rms and dea f sub jects scored about one year below the 

norm f or thei r age group . No s ign i f i cant di f ferences were 

f o und amon g etiolog ical g roups. 

Re.sul ts of the Os eretsky gener al dynamic test, 

measuring locomo tor coordination, showed no si gnificant 

differenc e between deaf and hear i n g e i ght- year - olds; how-

ever , nine-and- ten-year- old deaf sub j ects sco r e d s ignif-

icantly lower than their hearing oeers . All g roups showed 

agreement with norms except the ten- y ear - old deaf g roup 

which showed two years retardation . _o signif i cant 

differences were found among etiological groups . 

1 Ear 1 A. Dol l, The Os e r e tskv 1 e s '- s of ~·lot o r Prof i -
c ienc y (Minneapol is : ~inn _: ~he ~duca tional T3 s t 3 •r eau, 
1946); Mar i a - . A . Van Der Lugt, V . D- L . Ps ychomot r Test 
Series f o r Ch i ldren k ew Yor k : :.1 . Y _ li n~ v . , _ 9 4 9) . 
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Psychomotor integration was measured by three tests, 

VD L 3, VDL 7 and VDL 8 , of kinesthetic control of force and 

m;e mory , one test, VDL 4 , of kinesthetic control o f force , 

speed , aimi ng, and memory, a nd the Oseretsky speed of motor 

f unction i ng test. No si g ni fic nt differences were f ound 

be twee n deaf and hearing group s o n any tes ts with the 

e xception of VDL 4 where hearing boys surpassed deaf bo ys. 

Comparison o f deaf and hearing boy s ' sc o r e s wi th nor \S showed 

both groups functioning above t he norm on VDL 3 an d VDL 7 , 

both gro up s below the norm o n VDL 8 and the Oserets ky 

t e st , and the hearing above and the dea f below the norm 

f or VDL 4 . Etiological g roup compar isons showed the 

endo genous g roup scored significantly hi gher on the 

Oseretsky test than the exo geno us prenata l g r oup , at t he 

eight-and - ten-year - o ld level . No other di f fe r ences were 

significant in etiological comparisons. 

Laterality was discussed in terms of right o r left 

hand preference in writ ' ng and left or right hand do mi n a nce 

as measured by the Oserets ky speed te s t . I. the hear~ng 

and exogenous deaf g r oups, 16 . 7 percent was left handed , 

whil e 30 percent of t he end ogenous deaf was e=t h a nded . 

Analysis of the speed batter_ test i dicated that t e 

deaf did not devel op a s strong a domin a nce o ~ one hand 

over the other as the hearing did . Etiological g r oup 
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co mparisons showed the endo genous group had a greater degree 

of dominance of ri ght over left than the exogenous group. 

Carlson, 1 in 1972 , used the Brace Motor Ability 

2 Test to assess the g ross motor abilities of 48 res idential 

s t udents , mean age eight years two months, at the Kans a s 

State School fo r the Deaf . The hearing level of the bette r 

e a r ranged fro m 40 - 110 dec ibels. The sub jects were divided 

i n to e i ght groups to faci litate handl i n g and administratio n 

of tests . Two testers, who had received trai ning in 

a dministration and scoring of the tests , were a t each of 

t h e four s tations established for motor ability testing . 

Subjects p er fo rmed each stunt once , followi n g a demonstra -

tion , and t he score agreed on by the t wo t e sters wa s 

recorded. 

Data were analyzed accord i ng to the effects of age, 

sex , and hearing loss . A t - test comparing eans fo r all 

combinations of ages showed significant diffe r enc es , at 

the . 01 level, of 6 .7 8 and 7 .48 for five and s ix- y ear- olds 

compared to seven and ten- year-olds , re s pecti vely . Lit t e 

1 Carl s on , "As s es s ment of Motor rlbilit~ " 

;:-.·ew Y r k : 
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di f f erence was found in scores of boy s and girls . No 

di ff e rence was found in performance when comparing children 

with hearing losses o f 100 , 80 , and less than 80 decibels . 

Car lson conclude d t hat balance and/ o r motor ability was 

!lOt affecte d b y intensity o f hearing l o ss, age , or sex . 

1 Lindsey and O ' Neal , in 197 6 , compared the static 

a nd dy namic performance o f 31 ei g ht- year- old deaf children 

wi th 65 decibel or g reater hearing loss and 77 hearing 

childre n of the same a ge . The deaf sub j e cts (mean 

i n telligence q uotient 96 ) were enroll e d in one of two state 

r e sidential schools in North Carolina . Hearing subjects 

(mean intelligence q uotient 1 01 ) we r e p ub ic school third 

g rade students from the same communit 'e s as the eaf . 

Subjects included both blacks and whites . Any child on 

medication, or with isual, physica , o r o b v ious perce ptual -

motor deficiency, was excluded from the study ; etiologica 

class ifications of the deaf sub j ects were not i cl dec 

becaus e the diagno s e s we re not believed to be reliable . 

All s ubjec t s we r e tes ted ind i i -ua_l y and g i ven 

three attempts fo r eac h ta s k on t e te s t . _he examiner 

and recorder we re both phy s i c al therapists . _he 

1 . - d Llnds ey an '_ eal , "Static and Dynamic Balanc e . " 
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in terpreter was a teacher from each school who was familiar 

to the c hildr en. Al l 16 te s t i terns ~vere s elec ted from 

?reviously p ubl ished test batterie s used in motor evalu-

~t ion of children . Items were selected nd / or adapted 

f rom : the Os e r e tsky Tests of Motor Proficiency (ten items) 

lhe Mee ting Stree t School Scr eening Test (o ne item) , 

Cratty ' s work on per ceptua l-motor and bal nee activities 

(one item) , Touwen ' s ssessme nt of motor behavior (two 

i tems), and Seashore ' s balance beam test (one item) . 1 The 

so rce of o ne item was not mentioned . 

One - way analysis of v rianc e , ompari g deaf and 

hearing children in dynamic an sta l ba ance skil l s , 

showe t ha t deaf c hi ldren failed significant y (p= . OOl) 

more tests than hearing children on both st t·c .a 

dynamic task s . The effect of e im·n tion of visual l. p t 

was invest igated on two stati balance tests . E · in tion 

(Lo:1ci n : Spast .:..c 
Inte r Y"!a t ional :vledical P blica .... i , n, 19 7 ) i ··arold G . 

n," 

Sea s hor e , 11 The Developme _ t o f a Beam- ·a _:-<.ing ~ e st al'.- ~ t s 
Cse in Mea.3ur ing Develop;nent of Ba ance .:._ __ C!:lild ren, 11 

~esearch Q arterly 18 (Dec . 1 9 ~ 7 ) : _ -!o - 2.3 9 . 
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<)f visual input significantl y dec reased the time for all 

~;u bject s, but more severely impaired the deaf children 's 

per formance . 

A three-wa y analysi s of variance, explored the r e -

la tionship between race , sa~, and hearing status and 

pe rformanc e of dynamic and static balance s ills . Results 

showed signific nee (p= . Ol) between hearing status and the 

perfo rmanc e of subj ect s on both grouped static and dynami 

ba lance tests . No signific nt effec ts were found for r ce 

o r sex o n either grouped st tic o r ynarni b lance s ki lls 

or individ ual test items . Chi - squ r e nalysis was performed 

o n all data examined by a nalysis o f v ri nee , an the same 

conc lusions were derived . Lindsey nd O ' ~ea l concluded 

that : (1) deaf eight - ye r - ol chil d r en show deficient 

abi lities in static and ynaml s ki lls, and (2) t ere are 

no significant main e ff ects f o r r a e o r sex on the er -

formance o f static or dynam~c ba a nce sk~l s of eight -

year - old children . 

d . 1 
De l Rey an Stelner, ln 9 6, i~ve stigated e 

pursuit - motor oe rformance o f 3 deaf a .. d 3 0 · ear i!ig g ir 1 s . 

Subjects we r e div~ded into three age g roups : seven ·ea .;::-s, 

1 Del Rey a .d Ste~ er , "P rs · it - Moto r Per::ormance . " 
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t1J.ne years, and eleven years . Deaf was defined as loss of 

~earing before language development and mean hearing loss 

~t at least 82 dB . 

A pursuit-rotor was used to assess pursuit - motor 

1erfo rmance . The task r equired the subject to contact 

- beam of li gh t , traveling in circular patte rn , with a 

s ty lus . The stylus contained a photoelectric cell which 

allowed the cumulative contact time to be recorded . The 

be am of light was set at 30, 40, and 50 revolutions per 

minute . Each subject had four tria ls (15 seconds each) 

a t each speed . 

Statistical analysis i nvo lved a three-way analysis 

of variance with repeated measures on the last factor 

(speed) . Age , level of hearing , and target s peed were 

independent variables . The hypothesis that the deaf 

subjects would have greater ti e on target score than the 

hearing subjects was not supported . Si gnificant at the 

. 01 level, the eleven-year- olds (hearing and deaf ) ·ad 

higher scores than the seven- year- olds (heari_ s anc deaf ) 

All target speeds were significantly different (?=. 01 ) 

from each other for a~l sub ·ects . 

Pennella1 d~scussed the · mp _ications of ?ast research 

1Pennella, "Research Imolicati ns . " 
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· o nducted c oncer ning mo tor ability of the deaf . The 

j ev iew of lit e ra ture encompas sed the impor t a nce of balance 

1r motor abil ity , t h e effect of etiology on motor per 

f_: r mance , the rationale fo r programs of motor improvement , 

:. n d specif ic s tudies conc e rning mo to r performance o f the 

Jeaf . Re s ults of the s e indicated a need for improved 

p hysical education programs fo r the deaf designed to 

e mphasize balance , equilibrium n d kinesthetic skills . 

Pennella str es s e d that impl ment tion of a physical 

education pr ogr m involve s ppropri te ssessment tech

n iques . Tes t s r ecommended by Pennella incl ded (l) Scott ' s 

adapta t i on of the Bass Stick test , ( _ ) F lei shman ' s Ra-il 

walk ing te s t , (3) Johnson ' s Progre s sive I verted Balanc e 

te s t , and (4) AAHPER moto r fitness test . 

The s uggested methodology involved a ily partic· 

pan t o r ien t ed pr ogram si g t r ini g stations . The physical 

educa tion p r og r am , Pennella stated , sho uld be progr e ss ive , 

begin ning at the pr e s chool _evel and continu · ng t roug a l 

gra de s . In addit i on to turnbl i g and g as tics, t. e 

following s tat i o ns were s gge s ted : trampo _ ine , mini 

tr ampol ~ne and landing mat , low and h igh balance beams of 

var iou s lengths , low and high para le _ oar s, fro t and 

s ide scale , ba lanc e boa r d s, Bas s ' Ste_p~ng Stone s test, 

Cra t t y ' s Dynamic tes t, and u r eton 's Eq ilibr~w~ So~n lng 

t est. 



30 

Development of Tests of Cr eativity 

The studies by Gu i l f ord, Withers, Wy r ick , Barabasz 

To r rance and Aliotti , Gl over , Halpin a nd Halpin , Torrance, 

an d Dodds were . d . h . . 1 revlewe ln t lS sectlon. Studies 

we re chosen fo r inclus ion o n the basis that they involved 

de ve lopment of t e sts fo r measurin g creativi t y . 

Guil fo rd2 investi ga t ed the nature of abilities 

invo lved in creative thinking. The f irst stage of the 

inve s tiga t ion invo l ved deve l oping hypothe s es a nd p reparing 

1 J . P . Gui l f ord , et al., " A Factor- Analy tic S t udy of 
Crea ti ve Th i nking , II . Adminis tr tion of Tests and Analy sis of 
Results, " Report s from J... ne·Psvcnol ogical Labor atory no . 4 (Los 
Angeles: Univer s ity o f Southern California , 1951); Maida 
Rust liVi thers, " . easuring the Crea ti vi t y o f Modern Dancers," 
(MS thesis, Un i versity of Utah , 196 0) ; Waneen Wy rick, "The 
Development of a Test of Mo tor Creativity , " Research 
Quarterly 39 (Oct. 1968 ) : 756 - 765 ; .l\rr eed F . Barabasz , "Test
Re test Reliability of the Torrance Tests of Creative Think 
ing , and the Relationship Between Intelligence and Figur al 
Creat i v ity ," Child Study Center Bulletin 5 (Sept .- t ov . 1969 ) 
7 3- 74; E. Paul Torrance and Nicho las C . liotti , "Sex 
Differences in Levels of Performance and Tes t - Retest 
Re liability on t he Torrance Tests of Creative Thinking 
Ability," Journal of Creative Be havio r 3 (Winter 1969 ) : 52 -
57; Elizabeth Glove r, " ,n,. Motor Creat ivity Tes t fo r Coll e ge 
Women," (Ph. D. dis sertation, Uni vers ity of o r t , a r ol · na , 
1974 ) ; Gerald Halpin and Glennelle Ha lpin , "Can Self -
Trained Scorers Reliably Score the _orrance _e s t s of 
Creati ve Thinking?" Psychol gy in the School s 11 (Jan . 
1974 ) : 56-58; Torrance, Tes t s, p . 62 - 63; Patt Dodds, 
"Creativity in Movement: ~odels for Anal y s is," ..., ou r nal of 
Creative Behavior 12 (Fourth uarter 1978 ) : 265 - 2 3 . 

2J . P. Guilford, et al ., ",; .='actor - Anal_·ti c Study of 
Creative Thinking , I. Hypotheses and Oese r · pt.:. on of e s t s," 
Re ports from the Psychological Labor a t or no . 4, (Los 
Angeles: Uni versity o[ Southern Ca lifornia , 1951 ) . 
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L<.> s ts to exami ne the hypothes e s . Evaluations were made 

. n the fi rs t set of tes t s, and new tests were constructed 

·, r adapted to evaluate the hypotheses and sub-hypotheses. 

Tr ~ eight abil ities and the sub- abilities thought to be 

:UJVolved in creati ve t hinking were : (1) sensitivity to 

0ro blems (seeing defects , seeing the unusual , seeing what 

needs to be done ) ; (2) f luency (simple restr ictions and 

l imited potential , simple r e strictions and large po tential , 

c omplex restrictions and limited potential , complex 

restrictions and large potential) ; ( 3 ) flexibili t y 

(ada ptability to chang i ng instructions , freedom f r om 

inertia of thought , spontaneous shifting of set ); (4) 

originality (uncomrnoness of re s ponses, unconventional 

a ssociations, cleverness ) ; ( 5) penetration ( remote 

a s socia t i ons ) ; (6) analysis (perceptual analy s i s of 

perceived objects, conce p t ual analy s i s of verbal material ) 

( 7 ) s y nthes i s (production of percei ved objects, prod ction 

of conceptual o b j ects, product ' on of ogica o r me a ningful 

order) ; and redefinit ion (pe rceptual reor a nization , 

shift of function , mo ving part from one Nhole to another ) . 1 

The l ast stage of t h e investigation 2 involved 

1Guil fo rd, et al ., "Factor Analytic StuC.y II . " 

2 , . d Iol ., p . 3- 24 . 
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.. i mi nistration of 31 experimental tests and 12 reference 

:.es t s to evaluate the hypothesized abilities and scoring 

'· ro c edures. The battery of tests was administered to 411 

'\~ r Cadets and Student Office rs at four Air Force ba ses . 

E'ach test was hand- scored by two individuals . More than 

0ne ability score was obtained for each test where 

teas ible. The total number of different scores derived 

was 64 . Statistical analysis of the scores was voluminous , 

a nd only selected findings are rev iewed here . 

Factors which affected performance on the tests 

were : "verbal comprehension, numerical f acility , perceptual 

speed , visualization, and general reasoning . " 1 Based upon 

the factor analysis findings, Guilford concluded that the 

following abilities and sub- abilities comprised creati ve 

thinking: (1) sensitiv ity to problems (ability to see 

defects) , (2) word fluency (complex re strictions a d 

limited potential ) , ( 3) associa tional f 1 ency (s imple 

res trictions and limited potential ) , ( ) ideatio al :1 ency 

(simple res trictions and large potential and complex 

res trictions and large potential ) , ( 5 ) adaptive f exibil i ty 

(ada ptability to changing instructio.s an~ freedom fro 

inertia of thoU<;ht), ( 6 ) spontaneous f _exi:Oility 

1 'd -IbJ.. ., p . 19 
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:s po ntaneous shi fting of set) , ( 7) originality ( uncommoness 

_,f. r esponses, unconventional as soc ia tions, and cleverness) , 

,G ) closure (production of perceived o b jects ) , a nd (9) 

rede fi n i tion (shift of f unction) . 

Wi thers 1 investigated the fea s ibility of measuring 

t.he creati ve ability of modern danc e rs o n instruments 

de v ised for measuring creativi t y in o ther a rts and sciences. 

o ubjects were four men and se ve n women, junior and senior 

da nce majors and minors, a ttendin g a three- week dance work -

shop a t the Uni versity of Utah in the summer of 1960 . The 

seve n written tasks were obtained from the Uni vers ity of 

Utah Ps y chological Research Department and selected on 

the basis th a t the same fa ctors they evaluated could be 

measured or j ud ged in d a nc e performance tasks. Th e written 

tests used were : Apparatus (suggesting i provements of 

imp lements ) , Hi dden Figures (identifying one of five 

figures in a complex geometrical design ) , Pe rti nen t 

Questions (writing q uestions, which whe n an swered , would 

solve g i ven conflict s ituations ) , Plot Titles (writi g 

a ppropriate titles for g i ven story plots ) , Similies I 

(writing ideas for similies to complete a i ven state ent ) , 

Social Institutions (s uggest ing i mp rov e ments for gi en 

1 
- withers, "Measuring Creativity ." 
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soc } -,, i n stitutions or customs), and Topics IF (writing 

i de a.· a b o ut a given topic). The factors measured by 

t he ·:ve n tests were: sensitivi ty to problems , 

fi gu ·1.-'!. l redefinition, conceptual foresi ght, o ri g inal ity , 

as s o•:J_a t ional fluency, penetration, and ideational 

fl uen c y. 

Withers devised three movement tasks wh ich could be 

e valuated in terms of sev en criteria. The performance 

ta s k s involved composing a two minute dance b as ed o n one 

of several Haiku poems, compos i n g a 16 count movement 

phra se using technically new and dif fi cult mo v ement , and 

imp rovising movement after vi sual stimulus . The movement 

per fo rmances were rated, by four judges using a nine

point scale, on over-all creativi t y , sensiti v ity to t he 

problem, originality , conceptual unity , penetrat ion, 

appropriateness, and techniq ue. Agreement b etween jud ge s 

o n ratings was significant at the . 0 5 lev el . 

Statistical analy sis involved c omputat ion of 

correlation coefficients between the sev en written tests 

and the three movement tasks. Si gn ifi cant coe £ficients 

were found when correlating the Plot T..:.tle s te s t with 

the originality score on the Ha iku/ movement tas k ( . 780 ) 

and ~~e total originality score from all three move me nt 

tasks ( .789 ) . When over-all creativitv and tec hnique 
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r a t <JS were correlated, a significant coefficient ( . 714 ) 

wa :c :' ou nd for the improvisation task, and coefficients 

s i g• ~.f i cant at the .01 level were found for the 16 count 

mov -rae n t phrase task (.932) and the combined total for all 

t h r e movement tasks (.919) Withers concluded that it was 

pos:: i b le to measure the creative ability o f dancers on 

i nstr uments devised to predict creativity in other arts 

and s ci ences. 

Wyrick 1 developed a test of motor creativity for 

co llege women that differentiated individual ability to 

produce number and uni queness of motor res po nses i n 

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 batte ry 

involved four test items for each of fou r motivators: 

ball-wall, hoop, parallel lines, and beam. Two test items 

for each motivato r were administered in a one hour session 

on one day (day I test ) and alternate forms of the items 

we re administered at the identical time the following 

day (day II test). All tests were indi vidually 

administered by the investigator over a three-week period. 

l . k Wyrlc. , " De velopment of a Test." 
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Wy rick discussed validity and reliabil i ty o f the 

t e s ·. LJa t tery administered. Face validity was claimed. 

Re J. _, .:;_b i lity was investigated two ways: (1) equiv alent fo r ms 

and (2) internal consisten c y . The re liabi l ity which r e sulted 

f r c1, the equivalent forms method was . 9 2 . The coeffic ients 

of int e rnal consistency of items scored f o r motor 

originality (.87), motor creativ ity ( .9 2) , a n d motor 

fl uency (.93) were significant at the . 01 level. 

Only day I data were considered i n the fina l p ha s e 

o f test selection because day I i t e ms yie l ded l owe r inter-

corr elations as well as hi gher corr elations wi th the 

cri terion and day I data considered alone eliminat ed 

variances attributable to tempora r y changes in moti vation , 

health, or emotional tensio n of t h e s ubject. A multiple 

regression technique performed o n t h e e igh t day I i t ems 

indicated the best possible c o mbina t ion of items for 

p r e dicting total scores. 

A motor fluency, motor o rig inal ity , and mo to r c r ea-

t i v i ty score were c ompute d fo r each item on the day I 

test. The sum of the respo nses fo r each sub j ect on each 

item was the motor fluency score. The moto r origina l~ ty 

score involved the freq uency with whi ch each res ?onse 

o ccur:::-ed withi n t he t o t al s ample for each d a y . Respon s e s 

occ urr ing onc e were awar ded two P O l. nts, ana' , h _0 c:e · 
~ ~ "" ccur:::-l:i.g 
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t wi • ,· we re awarded one point. Motor fluency a nd motor 

or i :.· · :1a li ty scores were changed to standard scores and 

the ). .'l. v eraged to compute the motor crea t i vi ty score. 

Based on the multiple regression analysis , Wyrick 

r e c '""Jnended two items f or assessment of motor originality; 

fou~ f o r motor fluency ; and f our fo r motor creativity . 

Bec a use of scoring difficulty , test o b jectivity , and 

p rob l ems of administration, the test was cons idered un 

suitab le for classroom use; however, it was suggested as 

an instrument for researchers investigating the relation

ships of motor creativity to other human attributes . 

Barabasz 1 inv esti gated the test- rete s t reliability 

of th e figural forms of Torrance's Te s t of Creative 

Thinking and the relationship between intelli gence scores 

and composite figural scores. Subjects were 41 children , 

age s sev en to eight years, enrolled in Campus School at 

the State Uni versity College at Buffalo. The Stanford-

Binet Intelli gence Scale and the To rrance's ~hi nk ing Crea -

tively With Pictures, Forms A and B, were admini ste r ed at t~e 

end of the second g rade school year . The Torrance te s ts 

were administered again six months later . 

l 
Barabasz, "Test-Retes t Reliability ." 
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Pearson correlation coefficients were computed fo r 

e a c, f a c tor in the Torrance tests to determine test - retest 

r e J . ·. Ji l i ty. Coefficients for fluenc y ( . 43), flexibilit y 

( . 7.;, e laboration (.60), and composite score ( . 53 ) we r e 

s i g; !i.f i can t at the .01 level ; the originality c oeff i c i e nt 

( . lH) was not significant. 

A Pearson Product Moment correlation coe f fici e nt was 

c a lc u lated to determine the relation ship between the 

St a nf ord - Binet scores and t he composite fi g ural sc o r e . Re -

sults y ielded a coefficient ( . 35 ) signi ficant at t he . 05 

level . 

Torrance and Aliotti 1 investig ated the l eve l o f 

functioning and stability , in relation t o sex di ff ere nc e s, 

of the To rrance Tests of Cr eative Think ing . The fi ur al 

and verbal fo rms of t he test we r e administe r ed o ne week 

apart to 59 girls and 59 boy s in the fift h grade . The 

tests were scored according to ?Ublished guide s fo r f lue nc y , 

fl ex ibility , originality , and elabor ation; sc or e s were 

then converted to T-score s. 2 

Results showed that Forms A and B wer e con si s te nt a nd 

that t h e figural and verbal forms functi o ned the sa . e . Fo r 

1To rranc e and Aliotti , " Sex Diff e rences . " 
2 

Torrance, Tests (for figural and ver ba l f or~s . ) 
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th~- ·· i gural tests, significant differences were found 

s h e .. i n g males superior to females on originality and show-

i w , f e males superior to males on elaboration. Test-retest 

r eJ ;a b ility coefficients ranged from . 61 fo r figural 

f lL~ncy to .94 for verbal fluency . Overall, a small 

t eDde nc y was noted for the scores of males t o remain mo re 

s t a ble over time than the scores of females. 

The fifth grade level was chosen for inves ti gation of 

s ex differences in creativ e ability s ince sex identifica-

t ions seem to emerge at this age. Few sex di f f e r e nces 

ha v e been found, in the United States, below the fourth 

grade. 1 Torrance and Aliotti concluded that sex role 

identification and its influence on creative deve l o pme nt 

warranted further study . 

1 Glover developed a test for meas uring motor 

creativity based on the figural form of Torrance's Test of 

Creative Thinking . Creativi t y was d e fined a s, 

a complex process whereby a person s enses a 
problem, identifies the difficulty , searches 
fo r a solution, reinterprets the s o lution a nd 
produces a new product. 3 

1Torrance and Aliotti, "Sex Differences, ":::> . 

2 
Glover, "Motor Crea ti v i t y Test . " 

3 b . I l d . , p . 79 . 

5 2 . 
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Mm '. :ent tasks were designed which would encourage the 

U "' C' u f g ross movement, arouse a desire to organize new 

mm ne n t patterns in response to stimuli, and stimulate new 

a n.J ,j i fferent ways of moving. Move to Sounds, Mov e with 

Ba J.:_, Move with Hoop , and Move with Rope , group 1 tasks , 

a L owed the sub ject to relate to a stimulus and explore 

novel movements of the body in space; thi s group of 

a c t ivities was considered analogous to the picture 

c onstruction drawing task in Torrance's Test o f Creative 

Th i nking. Obstacle Course, Boxes, See and Mo v e (ob j ects ) , 

and See and Move (subjects ) , g roup 2 tasks, were desig ned 

to correspond to Torrance's incomplete f i gures drawing 

task, allowing the subject to move freel y in r e lating to 

a stimulus while placing a limitation on exploration by 

requiring some organization in the mov ement res ponse . I n 

Hoops and Lines, Ropes, Hoops, and Beams, g roup 3 tas ks, 

the subject was repeatedly expos ed to t r aditiona l stimul i 

which limited the freedom to mo ve creatively . This group 

of activities was considered analogous to t h e re peated 

figure s drawing task . 

Exploratory studies were conducted in t h e fall o : 

1972 to investi gate what time limits were a p propriate for 

the tasks, to obtain v ideotape recordings o f t h e tas ks, 

to explore the fea sibility o f v ideotap i ng and eval uat~ng 
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s e v. :.a l subjects simultaneously, and to investigate the 

s~ ~cts' ability to perform alone and with others. 

I n p i lot study to explore the appropriate time limits , 

t '-''O t a sks were randomly drawn from each o f three groups. 

Fo ur: s ubjects were then randomly exposed to the six tasks , 

i n t i me limits of one, two, or three minutes. A q uestion-

naire was filled out by each sub j ect afte r each t ask was 

c ompleted. Analysis of the responses resulted in 

as s ignment of a three minute limit to group 1 a nd 2 tasks 

and a one minute limi t to group 3 tasks . 

In a second exploratory study with 12 sub jects, two 

variables were investigated: the o r de r of tasks and the 

number of subjects performing s imu l t a neous l y . Sub j ects 

f illed out a questionnaire following completion o f each 

task. Results of the questio nnaire indicated tha~ sub j ect s 

preferred to perform t ask s with at l e ast o ne ot. er pers o n ; 

however the camera was unable to foll ow more t h an one 

subject at a time and it a ppeared that s ome sub j ects 

relied on others when creating new mo vements. The s u b · e cts 

were therefore tested indi v idually l n the final study . The 

exploratory studies allowed Glov er to ~dentify movement 

characteristics and evaluate them in terms of c reat i v ity 

aspects of fluency, o ri g ina_ity , f_exibil i t y a n d 

e l a boration. 
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'n the winter of 1972 Glover conducted a pilot study 

i n c;: :ier to select three tasks out of the 12 to measure 

mo t, · cre ativity in the final study and to obtain video-

t a pt: ce c ordings for training judges in movement evaluation . 

Sub _: ~;c ts we re 12 women enrolled in the Unive rs ity of 

Or e:_~·m physical education program. Each subject was tested 

indivi d ually. Results of the pilot study al lowed the 

i nvestigator to finalize the scoring procedure and select 

t hree tasks based on e stablished criteria . The mo s t v li 

ta sk o ut o f group 1 appeared to be Move to Sounds ; out of 

group 2, See and Move (subjec t s) ; and ou t of grou p 3 , Hoops 

and Lines. 

In the final study the t hr e e move ment tasks wer e admini 

stered to 25 randoml y selected women e nroll ed in physica 

education service courses at the University o f Or egon , in 

the spring of 1972. The task s were pr esented four times to 

each subject within two weeks. The fir st testing s e ssion 

was used to acquaint the sub ject wit1 the p r ocedure a nd t he 

other three were used for evaluation ?Ur po s e s . Three jucges 

were trained with data fr om the pilot study before they 

as sessed the movement per formanc e of sub jects during their 

second testing sess ion. The three judge s eval ated 

the se data t wice a nd one judg e , the investigator, 

eva luated the performance of the sub · ec~ s i the thi r d and 
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f ou. ·. h t esting sessions. Evaluations f rom the s e c ond and 

t h j • :_ t e sting sessions were combined to obtain one s et of 

s c u '' s . Evaluations fr om the second , thir d , and f ourth 

tes ,~ng s e ssions were c omb ined to obta in ano the r set of sco r es . 

The objectivity of the test was a naly zed by computing 

Pe c:····s o n Product correlations. Correlation coe f f i c i e n t s 

f o r obj ectivity indicated i ncons i ste n t evaluatio n , in all 

three tasks, of originali ty , non- l ocomo tor movements, bo dy 

pa r t s , and tempo changes. I n Mo ve t o Sounds l ow co

e ffi cients were found f or fl uency ( . 20) , f l exibility ( . 1 7 ) 

and locomotor movements ( .1 5) , and in Hoop s and Line s , 

f o r f luency (.24). 

Reliability o f t h e test was analy zed by subjecting data 

to Pear son Pr oduct Mome ilt correlations . Re sults o f r eliabi -

lity analy s i s s howed that the longer time limit o f !1ove to 

Sound s i n ter f ered with con s i stent e valuations by the 

j udges. Rel i ability correlat ion coeffi c ients indica t e d 

that judges were inconsistent in e va luating thre e variab e s 

for Move to Sounds and fo r See and Mo ve , and one variab l e 

fo r Hoop s and Lines. 

Validity o f the mo tor creativ~ ty tes t wa s c l aime d 

based on the fi gural f orm of Tor r ance' s Tes t s o f Creat~ve 

Think ing . Gl over concluded that the mo t o r c r eati v i t y 

test s hould be use d 1.vi th caut i on until f ··rtner refi..ement 

o f scoring p rocedures. 
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Ha l p in and Halpin, 1 in 1974, investigated t he ex t ent 

o f .. '.. p::-e e ment between self-trained scorers and a score r 

t r ,:· ·· :~. ed by Torrance on the Torrance Tests o f Cr e at ive 

Th :i. k i ng. The self-trained scorers received no t r aining 

oth~r than individual study of the scor ing guides. The 

i n U;; r s corer reliability for the Torrance t rained score r 

a n d o ther professionally trai ned score rs wa s cons isten tly 

a b ove . 90 with almost no difference in me a ns. The Torranc e 

Tests of Creative Thinking, Verbal and Figur al Fo r ms B, 

were a dministered to 1 64 femal e a n d 65 male university 

students. From these, 1 5 verbal a nd 15 figural te s t 

book lets were selected randomly a n d s co r ed b y t h e three 

scorers. 

I nterscorer a g reement on verba l and figu r al fluen c y , 

flexibility , or i ginal i t y , and figur al elaboration s c ores 

was determined b y analy s i s of var ianc e . 2 Intersco r er 

re l i ability was abov e .9 0 f or al l seven creativity 

measures for the t hree sco r ers. The d~fference 

b etween means was analyz ed also. A s ignificant difference 

i n means for the t hree scorers wa s found on verbal fluenc y , 

1Halp in and Halpin, "Sel f - Tr ained Sco rers. " 

2 
Ron L . Ebe l, " Es ·c~mation of t he Re ' iabiL.ty o f 

Rat i n gs, " Ps y chometri k a 16 (Hay 1951 ) : 4 07 - 424 . 
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ver ·.L original i ty, figural fluency, and figural elaboration 

se c·· ··-<3 . A multiple comparison1 showed that the self- trained 

s c l. i·~s s cored verbal fluency significantly lower than the 

Tor a n c e trained scorer. Determining whether or not hi ghly 

un i ,: ue responses were relev ant caused o ne sel f - trained 

s c c.ce r to vary significantly from the professional l y trained 

s c ore r on verbal originality . One of the self - trained 

s c n rers was sign i f i cantly different in figural fluency f rom 

t he p rofessionally trained scorer . The investigators 

believed thi s difference was not of p r a ctical sig ni ficance . 

The difference between sel f -trained sco r ers and the 

professiona lly trained scorer on figural elaboration 

occurred because the former failed to give credit for 

subtle f orms of elaboration . Halpin and Halpin concluded 

that sel f -trained s cor ers can score the tests rel iably 

with individual study of the scoring guides. 

2 
Torrance described the deve lopme nt and histo r y of the 

Torrance T2sts o f Creative Thinki~g. The ori ~na baL~ery of 

tests wa s developed in 1958 as part o c a re s earch ?rogr~~ on 

the education of gifted c hi ldren. The tests were adapted 

1J . \IT . Tuk e y , "Comparing Indi v idual Me ans in the 
Analy s is of Variance," Biometrics 5 (Feb . 194 9 ) : 9 9- 14 . 

2 Torrance, Tests . 
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f r •. i n struments developed by Torrance for a surv i val 

t r ; i n ing research program as well as from instruments 

d e ···:.J.oped by Guilford, Barron, and other i nves tig ator s . 

Th•· t e sts were designed fo r use with age groups f rom pre-

s cn;-;o l through graduate school . These were p i lot te s ted 

i n 19 58 . The tests whic h appeared most promising were 

wor k sample types involving inventiveness, fun, a nd 

"built- in" motivation , and to which all age g r o up s 

r esponded positively . These tests c o uld be q uantified 

according to Guilford ' s qualities of f lue ncy , flexibility , 

originality , and elaboration . 

Along with other researchers, Torrance continued 

the research: refining, modif y ing , col l ect i ng data for 

no rms , and a ssessing relia bili ty and v lidity of the tests . 

In the 1974 revision of the Norms-Tec hn i a l Manual, t e 

norms were established by g rade l eve l . 

1 
Dodds presented movement def inition s for the 

cognitive creativity factors d e scrib e d by Guilfor d a nd a 

behavioral model fo r descri~ing movement r e s ?ons e s in order 

1 
Dodds , "Creativity in Mo vement . " 
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t o 1J.te rpret the creativity factors. The creativity 

f a ·_; r s di scussed were fluency, flexibilit y , originality , 

a .n_, ,:: l abor a tion. Movement fluenc y was defined as the 

t o:.,.J. number of discrete movement responses. Movement 

f }cv.ibility was the number of different categor ies of 

moveme nt responses. Movement originality was de scribed 

a s ne w and unique movement respons e s. Movement elabor -

at ion was def ined as t he variations of one movemen t 

response. 

A three-step model was presented which a llowed 

sing le movement responses to be an alyzed and categorized 

on the three levels simultaneously . Bas ic movement 

e l ements, fundamental movemen·t patterns , a nd spec · a l i zed 

movement skills comprised t h e three- step model . 

Basic movement e l ements were de s c r ibed in he 

framework developed by Laban. In it , movements occ rred 

in four dimensions: ( 1 ) space (where t he body moves) , 

(2) time (speed of body movement ) , ( 3 ) force (e e r g y s ed 

in movement ) , and (4 ) flow (amount f ontr o sed ) . 

Fundamental movement patter n s were div.de d i . to 

three areas: locomotion, nonlocomot~o ., a - ma n i p lation . 

The third step, specialized movement s ki l s , referred to 

the characteristic movemen t patterns un aue to a spor~ o r 

movement form. 



48 

Creativity Studies With 
Hearing Subjects 

-~.e search by Fleming and Weintraub, Stroup and 

Pie~~t ick , Torrance and Hansen, Phillip, and Marti n s o n 

a nd ,;ea goe are reviewed in thi s section . 1 Studie s i n -

e l u ded were limited to those involving hearing sub jects 

and t e st s of creativity. 

Fleming and Weintraub, 2 in 1 962 , conducted an e x plor 

t or y s tudy to investigate the r elationship betwee n ver bal a nd 

nonverbal creativity and the rigid ity aspe ct o f pers on l i ty . 

Sub j ec ts were 68 childre n, who had compl e ted gr a d e 3 , 4 , S 

or 6 and who were enrolled in a summer sc hool for t ' e c -

demica lly talented . Subj ects , age s 8 to 12 . 5 year~ were s e -

lected on t he basis o f teac her r ecomme nd ti on , i ntel_ igence 

scores, a nd achievement data if availabl e . S b jects w2re 

l Elyse S. Fleming a nd Samuel Weintraub , " Attit: ud inal 
Rigidity as a Measure of Creativity i n Gifted Chi.:. d r en ," 
Journal of Educational Psychologv 53 (April 19 6 2 ) : 8 1 - 8 5 ; 
F . Stroup and N. L. Pielstick , "Motor ;>.bilitv a; d r e a 
tivity ," Perceptual a nd Moto r Skills 20 ( Jan~ l 96 S) : 76 - 73 ; 
E . Paul Torrance and Ethel Han sen, "The uestion - As ki.g 
Behavior of Highly Creative and Le ss Cr ea t · ve Basic B si ; e ss 
Teachers Identified by a Paper - and - Pencil Te s t, " 
logical Reports 17 (Dec. 1965 ) : 815 - 81 8 ; Joa n ri . 
"Compari son of Motor Creativ i _y w.:..th Figural and 
Creativ ity , and Selected Motor Sk.:..l1s," Researc· Quarter.J.. v 
40 (March 1969 ) : 163 - 173; Ru t h ri. ~art.:.. s on and ~ay V. -
Seagoe, The Abilities of Youns _hildren (Cou nc i l f o r 
Exceptional Ch ildren Research Monograph , 19 7 ) : - 6 . 

2 l . - . F em2. ng ana Welntraub, ".:";ttitudina Rig i d i-c_ . " 
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t e s· d o n six verbal tasks: Imposs i b ili t ies , Consequences, 

Si t' ,t: i ons, Unusual Uses, Common Problems and Impr ovements 

a n t ~hree nonverbal tasks: Picture Construction, Incomplete 

Fi =. ~es, and Circles. Attitudinal rigidity wa s measured 

by Lh e Modified Revised Califo rnia Inventory . Tests were 

a dmin is tered over three weeks by classroom teac hers. 

Creativity tests were scored for ideational fluency , 

s pontaneous flexibility and or i ginality . Re s ults showed 

a negative correlation (-.41 ) between verbal c r eativity 

and attitudinal rigidity significant at the . 01 level . 

Verbal and nonverbal creativity were carrel ted ( . SJ) s ig -

nificant at the . 01 level . ~o significant relation shi p was 

found between · nonverbal creativity and rigidity o r age o r 

sex and verbal or nonverbal creativity . F'l e mi ng nd 

Weintraub concluded that the a s pect s of personalit_ and 

attitudinal rigidity warrant further inves ti gation in 

their relationship to creati vity . 

Stroup and Pielstick, 1 in 1965, investigated the 

hypothesis that a portion of the variance in creativ' t y 

measure might be accounted fo r, or at least associated 

with , motor skills. Da ta were collected on 97 sixth g rad e 

boys in public elementary schools of middle or lower-

1stroup and P ielstick , " ~otor Abili t a nd Creativity . " 
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mi ,; ~ :i e class neighborhoods. Scores for fluency, flexi -

b i : : ~y , originality, and elaboration were derived from 

T I f C . . 1 
0 ' a nce s Test o reatlVlty . McCloy's Iowa Revision 

of ·: he Brace Test was administered to measure motor 

b . . . 2 
a .tl. l ty . The battery of cr eative te s ts was administered 

i n a sing le session in r egular classroom groups ; the motor 

a bili ty test was administered one year later to g roups of 

bo y s ranging in number from 13- 23 . 

Product- Moment correlations were comput d between 

t he motor ability scores and each of the creativity 

scores. None of the values reached the . 05 level of 

significance. The finding s indicated that the charact_r -

istics of motor a bil ity and creativity were independent 

of eac h other . 

3 Torrance and Ha n s en , in 1965 , inve s tig ated the 

type s of question s asked by "more creative " and " e ss 

1 E. Paul Torrance, et al., Assessing the Creative 
Thinking Abilities of Childr en (Mi eapo is : Bur e a of 
Educational Researc h , Universi ty of r1in. esota, 1960 ) . 

2c . H. McClo y , "An Analyt ·cal Stu y o f L Stu. t 
Type Test as a Measure o f Motor Educabi_it ·," ~esear c!l 
Quarterl y 8 (Oct. 1937), pp . 60 - 6 ; Brace,- . eas ring 
Moto r Ability . 

3 
Torrance and Ha n sen, "Que s ti n - .;;s re .:.. .. g Behavior . " 
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c ;, .J.t i ve " ninth and tenth grade basic business t eachers. 

Torrance Test of Imagination, Form DX, 1 was administered 

b.- ~~ 9 teachers and scored for fluency, flexibility , and 

o r.qi nality by experienced scorers under the supervision of 

T(,, :r a nee. The six highest and six lowest scoring teachers 

w~re identified on the basis of total raw scores. The 

cla sses of the 12 teachers were observed five times, 

randomly selected over a semester, by two o bs e rvers who 

were not informed whether the teachers we re i n the high o r 

l ow creativity group. Observer reliabil i t y was e stablished 

in a separate investigation. 2 Observations we re made at 

the end of every 30 seconds for each class period , and a 

record was made of the questions asked . 

3 Based o n Divergent Power , scores were as s igned to 

each question. The mean score for t he highly creative 

teachers was 58.83, sig nificantl y higher than the mean of 

1 Torrance Test of Imagination , Form OX , i:1cl· des items 
from Torrance's Tests of Creativi t y : Product Impr ovement , 
Unusual Uses, Unusual Us es of Tin Cans, As k - And- G ess, and 
Circles. 

2Ethel Ha n s en , "A Comparison of t~e e achi::.q Be· avior s 
o f ii ighly Creative and Less Creative Bas.:_ B· s.:...::.e ss 
Teachers ," (Ph .D. dissertation , Univ . of Minnes ota , 1965 ) . 

3 
. Robert C . Burkhart and ~ Gary Burnhei , Obj~ct 

Quest1on Manual (Cn1vers1ty Park , PA .: Depar t~ent o ~ Art 
Education Re sear ch , Penn . State ··nivers.:_ty , _963 ) . 
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2 . . for the less creative teachers. The percent of 

fa: . ~ '.lal questions asked by the less creative teachers 

( ~~·.1 3) was significantly higher than that for the highly 

c r · ·.; t ive teachers (36 . 67) . The percent of divergent 

q u • ~ tions asked by the high creative teache rs (10 . 91) was 

s1~n ificantly higher than that f o r the less creative 

t e<:tc h e rs ( . 32) . Torrance and Hansen concluded that the 

q uest i o n-asking behavior of t he two group s of basic busi -

ne ss teachers varied markedl y . 

Philipp1 investigated the r elationship between 

v e rbal , figural , and motor creativity nd r el tionships 

between motor skills, height , weight , and intelligen e , 

and motor c r eativity of f o urth grade _ ildr en . The 

subjects were 65 students wit h a mean age of 10 yea rs 

enrolled in two fourth g r ade classes i n pper - mid e -

class schools . Asse ssment techniques employed were : 

Torrance's Test s of Creative mhinking , Ve rbal an Fig · ral 

Forms A; Wyr ick 's Motor Cr eativity est ; a and grip ~ _na -

mometer; standing broad jump; one foot 8a a ce on a stic k ; 

and z i g -zag run . Lor ge Thor ndike intelligence scores, 

ages , heights, and weights wer e rec rded . 

A correlation matr ix was d evelo:?ed to s ow t·.e 

r elationship between each paLr of variables . Re s u_ts 

10, 'l' .. n l lpp , "Comparison of Cre at'vity . " 
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i w .: · a t ed high intercorrelations between verbal and f i g ural 

c r •.. •: i v i ty. No significant re lat ionships were fou nd be -

t w, .. t motor creativity and an y mo tor skill s, intell igence 

SCi'.:<:: I age, or size. 

A t-te st was used to de t e rmine diff erences be t ween 

me,;; n s . Results indicated no r ea l dif fe r e nc e s between boy s 

a LcJ g i r l s of the same a. ge o n c r eati vity me sure s . S ign i -

f i c a n t d if fe renc e s were fo und f o r b a l a nce , g r ip s trength , 

br oa d jump, and zig -zag r un, i ndicat i n g hig he r per fo r mance 

by boy s on measure s of s t r ength a nd highe r perf or ances by 

girl s o n me a sure s o f ag il ity a nd ba l anc e . Using motor 

c r e a t ivity as t he dependent varia ble nd each of the oth e r 

va r i abl e s a s indepe nden t variable s , stepwi s e . ultiple 

cor r ela t i ons and r eg r e ss ion analy s i s s howed no si nifi ant 

value s f o r bo y s a n d girl s t oge the r fo r comb ~ n t ' on s of 

var iabl e s to predict moto r crea tivity . 

Co nsider i n g bo y s and gi r l s se par a t ely , r e s u _t s 

s howed sign i fican t values. We i ght , f igural fl enc _ , an 

fi gural orig i na lity we re f ound to be t~e be s t combi a~·on s 

f or predicting mot or c r eativ ity o f boy s , w 

o r ig i nality , f i gura l fluenc ~ , and f lexi bi _ it we r e fo nd 

to be t h e best comb i na tion s f or p r edicting mo or c r ea -

tiv ity o f gir l s. Ph~lipp conc l uded ~hat the f i .di. g s 

s uggested gir l s were mo r e g e nera iz ed i n c r e a t i v i ty 
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wh i :· b oys were more s pecific in creativity . 

Ma rtinson and Seagoe, 1 in 1977, studied the relation-

s h i ' be t ween mental ability , performance on creativity 

t e s· ·. , and selected products of 106 children enrolled in 

f i vt.. ungraded classes at the University Elementary School 

a t t.he University of California at Los Angeles during the 

s p rln g semester of 1964. Chronological ages of the 

s ub j e cts corresponded with those normall y fo und in grades 

three through six. Subjects were from the middle a nd 

uppe r middle socioeconomic classes, had developed written 

communication skills, and had 1960 re v isio n Binet 

intelligence test results. Several children, recommended 

by c lassroom teachers for assistanc e, were allowed tape 

recorded interviews as a substitu t ion for writ ten work . 

The subjects were divided into two g roup s, the igh ( H) 

group having intelligence sco r e s of 130 - 170 ( ean 142 . 7 ) , 

and the low (L ) gro up having intelligence scores of 

86 - 119 (mean 1 07 .5 ) . Children with intelligence scores 

between 120-129 were excluded in order to study two 

populations with a clear differentiation in ability . 

Th e areas in which s ub j ects provided products 

inc luded science (p roposing sol u ti on s for two p roblems 

1M , -
Lartlnson and Seagoe , Abilitie s of Yo ung Children . 
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rel a. i· .. J to travel and cornmunica tion on t he moon ) ; c r ea tive 

wri t.: ·:,:-J (composing a poem and a written sto ry titled "It 

Cau l i 1 t Happen"); social studies (writing an essay titled 

"My } l e a of Utopia" and an essay on survival when stranded 

on a 1, i s land); art . (producing paintings and clay models ) ; 

and rhy thm s (re spo nd i ng through ·movement to musi c pl yed ) 

The Gu i lford tests of Match Problems II , As sociat io ns, 

Uti l i ty , and Consequences were administe red to all subjects . 

In each area three judges, considered expert in the field , 

ra ted the products. Products were rated, on the basis of 

total group performance wi thin age category, on 

o r iginality and effectiveness of expression on a nine -

point scale. 

Martinson and Sea goe found no si gnificant ifferences, 

on the Guilford tests, between H and L g roup performance 

with the exception of Assoc iation where the differences 

were significant at the . 05 level. The investi gators 

suggested the performance of the H g roup wa s better 

possibly because of good vocabulary. 

Interjudge reliability coe fficients fo r procucts 

ran ged from .14 (poem ) to . 95 (clay ) . Rat ' ngs were done 

independently by judges who were not s pec ifically tra · ned; 

howe v er an effort wa s ma de to clarify the meaning of t __ e 
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term~- ~riginality and effectiveness of express ion . The 

ra t i 1~ f or originality and effectiveness of expressio n 

wer e: ·.;:abined into a mean rating. The mean ratings of the 

thr e'. - j udges were then combined into mean product ratings. 

The r;:'o duct ratings were then divided into high and l ow 

grOU [.-'3 . 

Chi-square analysis showed s igni ficance at the . 05 

level o n evaluation of the poem, i n favor of the H gr o up . 

Sign i fi cance at the .01 level, in favo r of the H g r o u p , 

was found in evaluation of the storie s "It Coul dn' t 

Ha ppen " and "My Idea of Utopia," the science p rob l ems 

solutions, and the rhythms performances. r o si gn ific n t 

differences were found in the other areas . 

Teachers of the participating class g r oups were 

asked to name the five most creative and t h e fi ve least 

creative students in their classes. When t he teacher 

ratings were compared with a hig h o r low r a t ing a ss igned 

o n the basis of a total mean product rat i n g score, i t was 

f ound that the teachers accurately selected 75 percent or 

the children with low ratings and 54 percen t of t he 

children with high ratings on p roducts. 

Martinson and Seagoe concluded t h at , a l t ho gh t. e 

study did not s how that intelli gence corre l a t es pos i t i vel y 

with creativity, qua litative e xcellence in p r oduc t s 
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rel c:.: '·. ·J positively to high intelligence. Ma ny attributes 

and .-__ :··!. l i ties that are elements in creativi t y were posse ss ed 

by rn•.· ~-Lally gifted children. 

Creativity Studies With Hearing 
Impaired Sub j ects 

Re s earch by Lamoa r d , Si l ver , Pang and Horro c ks , 

Johnson a nd Khatena, Singer and Le n a h a n, and Kal tsounis 

wa s rev iewed in t h is section . 1 Studies i ncl d e d wer e 

t hos e i n volving hearing impai r ed sub jects and tests of 

creativi t y . 

Lampard, 2 in 1960, studied t he diffe r ences between 

pa inti n gs done by deaf children and paintings done by 

hearing children . Paintings by 20 deaf childre n, enroll e d 

at the Clarke School for t he Deaf in Northampton , were 

collected over a period o f s ix y ears beginning with their 

entry i nto the school a t a ge four years . A summary 

1Marie T. Larnpard , "The Ar t Work of Deaf Children ," 
American Annals o f t h e Dea f 10 5 (Nov . 1960 ) : 419- .23; 
Rawley A. Silver, De ve l oping Cogniti ve and Creative Sk i ls 
Th rough Art (Baltimore: Uni versity Pres s, 1 97 8 ) ; Pan g 
and Horrocks, "Explorato r y Study ; " Johnson and Kha t ena , 
"Comparative Study ;" Singe r and Lenahan, "I. a g inati on 
Content;" Bil l Ka ltsounis , "Differe nces in Cr e ative 
Thinking of Black and White Deaf Children," Percept a 
a nd Motor Skills 32 (Dec. 1971) : 243 - 248 . -

2 
Lampard, " The Ar t Work . " 
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des c .r · ~· tion was written based on the deaf children's 

pa i n l ... n g s relation to shape, color, line, composition, 

tech L:q ue, and subject matter. Lampard's report f ocus ed 

on tr:.•.;hn ique and subject matter since t h e s e we r e t he areas 

in wh ·.c h differences occurred. 

I n technique, the skill of handling t h e med i um, t he 

gro uv of deaf children, as a whole, was fo und to be s ome

wh a t b e hind an average group of he a r ing c hil d r e n of the 

same a ge. The manner of work, f or t h e most pa r t , wa s 

foun d to be fast, impatient, and carel e ss wi t h l i t t le 

inv o lvement and interest. A slow, p a ins t a king , an r igid 

manner of work was occasionally obs e r ved . The amount of 

subject matter in paintings by deaf childr e n wa s f ound 

to be considerably less than the amo unt fou n d i n paintings 

by hearing children of the same a g e. Paintings by deaf 

children were found to be non-ob j ect ive and s chematic , 

with little interaction or action b e twe e n the few people 

or animals depicted and seeming l y , no d esi re to te 1 a 

story or comment on the world . A b as ic s h a pe which wa s 

painted again and again o ver an e x tended per iod of ti e, 

adapted to different subject matter, wa s found ·n the 

paintings of 11 deaf children. 

Lampard concluded that a t est ins t r ume nt ne e ded t 

be devised to assess informatio na l con tent of childr en's 
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art 1rk . On the basis of the study, she indicated that 

ar t · u ld be used as an indicator of a problem as well as 

a m,:· _ .. _o s of providing meaningful experiences and a language 

fo r •."ommunication. 

Silver, 1 in 1966, investigated the followin g hypo -

the ~":e s : ( 1) deafness impedes development o f creative skills; 

( 2 ) unfavorable comparisons between deaf and hearing 

studen ts may be reduced or eliminated by the ap p roac h t o 

teaching art; and (3) art teachers can simul tane o usly 

stimulate communication, cognition, adjustment , a nd the 

obj e ctives of art education. Experimental a rt classes 

were taught one hour a week for ele ven weeks at three 

schools for deaf children and a school fo r language and 

hearing impaired children. The 25 sub jects, a es 8- 17 

y ears, were selected by administrators of their schools 

for participation. Thirteen were deaf and 12 we r e d iagnosed 

as aphasic. Drawing and p ainting were done f r o m ima gi ation 

with the exception of a request for a family portrai t in 

the f irst art class. 

Evaluation of the artwork produc ed wa s done throug h 

questionnaire s filled in by two panel s of judges. n the 

panel of 20 educational specialists, 93 perc e . ~ a f_ir~ed 

1~.1 
C>l ver, Developing Skills, p . 8 - 84 . 
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t h a t h e paintings provided evidence that art af f orded 

o ppr-.··tunities to imagine, associate, and express thoughts 

a n d Ee e lings; 2 percent denied that the painting s provided 

s u clc e v idence; and 5 percent qualified their answers . The 

pa r•c'l of 20 art educators compared the art work of the deaf 

s t uden ts with art work of hearing students, e valuating the 

pi ctu res for evidence of subject matter, technique , 

s ens i tivity to art values, and technica l skill. Results 

showed that 93.5 percent of the a nswers confirmed evidence 

of the above aspects, .4 percent indicated no evidenc e , 

and 6 .1 percent of the rating s were qual ifi ed. Silver 

conc luded that art teachers should try to s timulate 

communication, cognition, and adjustment and at the same 

time help students become sensiti v e to art value s and 

articulate art expression. 

' 1 1 ' Sl ver, ln 1967, conducted a demo n s t r ation projec t 

in the New York City area to investi gate two _potheses : 

( l ) Given an adequate introduction to studio 
experiences and to the offerings of mus e s, 
deaf students can b e e xpected to have a s . uc . 
aptitude and interest i~ the visual a r t s a s do 
hearing students, and (2) vocational opportuni ties 
for the deaf in the v isual arts are genera l y 
underestimated.2 

l ' l Sl v er, Developing Skills, p . 84 - 9 . 

2 Ibid., p. 84. 



61 

Fre ~ i n s truction in painting and sculp ture and f r ee field 

t d L ·. were offered to a limited number of deaf children 

and. :d u l ts. 

Fourteen classes were taught over two t erms with 

new ~ tudents each term. Adult classes, limited to 15 

s t ud e n ts, met for two hours on Saturday a f ternoons , and 

ch i l dren's classes, limited to eight students, met for 

one hour Saturday mornings. Sub jects were a ccepted as 

their applications were received, r e sulting in a total of 

17 a dults, 13 teenagers , and 24 children. The sub jects 

included 19 deaf, nine hearing impaired , and 26 language 

impaired persons. The Torrance Tes t of Creative Think -

ing , figural form A, and three evaluations of drawings 

and paintings by panels of jud ges were the a sse ssments 

used to compare the deaf students with hearing students 

enrolled in the judges' classes . 

The Torrance test was administered to 2 students 

(age and t ype of impairment not s peci fied ) . Comparison 

of sub jects' scores with norms of earing ~ersons s ho<.ved 

a high l e vel of performance fo r the deaf sub jects . In 

originality and elaboration averag e scores were ln the 

99th percentile; in f l uency average scores we re in the 

97 th percentile; and in flexibilitv average scores were 

in t he 88th percentil e . 
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The deaf students, from the first texm of ~roject 

c i ·3se s, and the hearing students, from ~ublic elementary 

a~.~ s econdary schools or adult education class es , we r e 

m., .ch ed for age. One work by each student was cho s en by 

t he· t eacher. The judges were not i nformed which painting s 

were done by deaf or hearing students. On the ev l uations 

of these judge s the deaf teenagers scored s l ightl y below 

t he hearing teenagers, while deaf childre n and ~ults 

scored slightly higher than their hearing ~eers. 

The second panel of judges , six e l e me nt r y scnoo 

ar t teachers and seven c ollege or g r ad ate sc ool a rt 

teachers, compared the work of their own st dents 

(un specified number) with po r tfolio s o f paintings an 

drawings by deaf students of comparable ages . In o r e r 

to eliminate some bias, t he educators were not told the 

purpose of the study or that the students were deaf . 

?ortfolios submitted were those pre~ared by eight c hi ren, 

three teenagers, and two adults in t e pr oject ~ a sses 

and three seniors from a publ ic sc · ool t~at ha a pr gr~~ 

for the deaf. The combined ave r age s cor es res lti~g fr o 

the judges ' ev aluations of the deaf stude nts i. . t~e pr o ject 

class (N=l3 ) were abov e average as compared to t~o se o f 
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the i · he aring peers. The scores of the de af s tudents 

fra n, ~ne public school (N=3 ) were below a ver age a s compared 

to t·!:r'-s e of the hearing students. 

The third panel of judges visite d the project 

cl as~as and then assessed the di ffere nc e s in difficulty , 

i n t ere s t , and gratification in teaching deaf a n d hearing 

student s. The judges compared dea f studen t s with their 

own i n t h e areas of independence , i n tere s t in art, sensiti 

vi t y, orig i nality , and e xpres s ive ness . The judge s inc l e d 

two pe rson s who ha d t aught onl y deaf students, t hr ee who 

ha d taught only hearing studen t s, and six who had t aught 

bo th deaf and hearing studen t s. In c omparing deaf an 

hearin g students, the two t eachers of the dea f rated 

dea f students lower in a l l c a tego rie s with the exc ep t ion 

o f interest i n art, where t hey r ated the deaf t e s ame . 

The remainder of the teach ers r ated the deaf student s the 

s ame or higher in all categor i es. In compari ng t he teach-

ing o f deaf and hearing classes , t he two teachers of t e 

dea f rated deaf classes a s mo re difficu t, gr~ti:y ing , 

a nd in t eresting. The remaining t e a c he r s ( ·= 9 ) rated t e 

deaf classes t h e same o r higher in all categories , with 

t he exception of one teacher who rated deaf classes as 

less diff i cult to t eac h . 
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~ i lver, 1 in 1973, conducted a state ur ban education 

pro =·:· t to assist an experimental g r oup of deaf children to 

devc ·,up mathematical and logical · i deas, develop methods of 

tea c} _, n g these ideas through art, and develop procedures 

t o c-.· a. luate cognitive achievement through art tasks . Art 

cl a s::;e s were conducted for ll weeks with the expe rimental 

sub ject s attending one class per week. All sub jects 

had lan guage and hearing impa irment s caus ed by damage to 

t he bra in. The 18 subjects in the experimental r oup 

constituted a rand omly s elected SO perc ent sample of ll 

child ren in grades on e through six, age s 8 to 15 ye rs , in 

a school for language and hearing impaired hil ren ; the 

r emaining children served a s controls ( =18 ) . Assessment 

tec hniques included the Torranc e Test of Cr eative Think'ng 

and evaluations, by an art t h erapist- painter a d a ar 

educator, of artwork produced . 

The Torrance test was adminis tered o all chi r en 

in a class simultaneo usly . Ana l ysis of results o f the 

Torrance Test s howed no significa~t difcerences betwee. 

contro l and experimental groups in ~he a r eas of f en 

1silver , Developing Skills , o . 97 - l 
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f' ex ibility, or originality. Significant differ ence 

a t he .05 level was found in the :1rea of elaboration 

o·. the posttest in favor of the experimental group. 

R(:sul ts were considered unclear because Silver bel i eved 

i:~1at several subjects did not comprehend the te s t 

instructions. 

With regard to art work produced, tRe judges eva l uated 

the first work , a mid-term work, and the final work done 

by each child i n the experimental g roup . The a r t wo r k of 

the control group was not evaluated . A f ive- point s cale 

wa s used to evaluate sensitivity and s k i ll , and a three -

po int scale was used to evaluate expressiveness (ability 

to r e present objects or events ) . The paintings o r 

drawings were pre sented randoml y and identified only by 

number. Statistical significance was found over the three 

trials for improvements in . skill a nd express iveness com-

bined. The nine children who received the lowest score 

on their first drawings received t h e highe s t sco r e on 

their last drawings. 

1 
Pa ng and Horrocks i nvest igated the c reative 

abilities of deaf sixth g raders , six boy s a nd fiv e girl s 

1 Pang and Horrocks, "Expl oratory Study ." 
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cqe s 11 and 12 years with intelligence quotients ranging 

, r om 60 to 130 based on the Wechsler Intelligence Scale 

~ ~ r Children. Subjects, from a sc hool for the 

;eaf , were administered the Barron-Welsh Art Scale and the 

~o rrance Figural Test of Creative Thinking by their 

c l a ssroom teacher. 

Comparison of the mean scores of the deaf subjects 

with normative means for hearing subjects showed that 

the deaf subjects scored approximatel y the same in 

or iginality and fluency and higher in flexibility and 

elaboration. Pang and Horrocks concluded that the deaf 

children scored approximately the same or highe r on the 

Torrance test, although it was expected that they would 

score significantly lower because their language 

development was retarded. 

Johnson and Khatena, 1 in 1975, investigated the 

possible differences in verbal originality sc o r e s, ob t a i ned 

2 from Onomatopoeia and Images, of 181 deaf and 236 heari ng 

subjects ages 10 to 19 years. The sub jects were non -

mentally retarded and from families with incomes in the 

1 
Johnson and Khatena, "Comparati ve Study." 

2 
Joe Khatena and E . Paul Torrance, Thinking Crea -

tively With Sounds and Word s: · ~--To rms Tec hnica 1 Ma . ua l 
(Lexington , Ma.: Personnel Press, 19 7 3 ) . 
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m 1dl e to low range. The deaf subjects, 89 males and 92 

f ' ;~t a les , were drawn from two schools for the deaf in the 

s.uthwest, and 98 percent were classified as seve r ely to 

ptofoundly deaf. The hearing subjects, 96 males and 140 

f ~' male s, were drawn from eight Tidewater , Virginia public 

sc hools on the basis of availability . The Onomatopoeia 

a nd Image s test was administered to all subj ects by pl aying 

a recorded text in a non-test atmosphere in which subjects 

wer e encouraged to enjoy themselves. The deaf subjects 

rece ived instructions on the record from the exami ner who 

used total communication to tra n s late . Before each r e -

sponse the record was stopped, and instruction s were given 

to the subjects in total communication. For every five 

dea f subjects, there was one adult present who was skill ed 

in total communication. The investigators tested all deaf 

subjects and one- half of the hearing s ubjects; the other 

one-half of the hearing subjects were tested by four 

graduate students whom the examiners had trained . Scoring 

was done on a scale of zero to four points according to 

infrequency and relevance of respon se; responses which 

showed a break awa y from ~erceptual set had occurred we re 

awarded four points. The investigators a nd an undergraduate 

education major scored the tests; an interscorer relia 

bility coefficient of .95 wa s obtained . 
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Data were analyzed using a 2x2x8 factorial analysis 

o r v a riance with hearing status, sex, and eight age levels 

a .~ t h e independent variables. 1 Results showed that hearing 

S8b jects scored significantly higher than deaf subjects on 

verb al originality. A significant interaction was found 

betwe en hearing status and age; deaf subjects' scores 

f l d 1 1 l . l . 2 uc tuate . A Newman-Keu s mu tlp e-comparlson test 

showed the difference in age levels. Johnson and Khatena 

conc luded that, with an emphasis on the auditory - visual 

modality of creative functioning, deaf subjects scored 

s ignificantly lower than hearing subjects. 

Singer and Lenahan 3 investigated the daydreams a nd 

fantasy material of 20 deaf children (1 7 g irls a n d three 

boys) in a Day and Residential School for the Dea f in 

Buffalo, New York. The children were divided i nto t wo 

groups, bright (average age 12 years ) and average (a verage 

1B . J. Winer, Statistical Principles in Experimental 
Design (New York: McGraw- Hill , 19 6 2 ) . 

2 I' . d Dl . 

3 . 
Slnger and Lenahan, "Imagination Content. " 
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0 ~ e 13 years), based on intelligence scores on the 

'{' ·c hsler Performance Scale for Children. 1 All children 

w:: .ce white and most had sustained deafness f rom birth. 

E~ch child was interviewed indi v idually by a trained 

teacher of the deaf who asked q uestions about the child's 

g2neral play patterns and dreams and asked the child to 

mak e up a story on impulse; answers were recorded verbatim . 

Da ta were divided into three categories: kind of play , 

el i cited fantasy, and dream content. Each category was 

j udged separately by two independent r aters f o r imag inativ e 

content. 

Results suggested that, in imagination, deaf ch i ldren 

lag behind their peers by three to fi v e y ears . In general , 

the responses of the deaf children were more concrete 

wi th brighter deaf subjects describing si gnif i cantly more 

tragic and p essimistic incidents in e very category . In 

one aspect, that of having imaginary play ma te s, t he deaf 

children were not different from hear ing c hil dren. 

Kaltsounis 2 compared the fluency , flexi b ility , 

originality, and elaboration scores, obtained from 

1 
Wechsler, Wechsler Preschool and Primarv Scale . 

2Kaltsoun i s, "Differences in Creati ve Th i nking . " 
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'l, ::-ranee 's 'l'est of Thinking Creatively with Pictures, of 

J ::2 wh ite and 61 black deaf children in cg- rades one, two , 

i :re e , and four, whose mental and hearing abilities were 

nvt. controlled. Subjects were drawn from the North 

c~rolina Schools for the Deaf. Data were collected , 

accor d ing to directions set forth by Torrance , by three 

psychologists at the school for the deaf. Scoring of the 

activ ities was done by the invest igator , according to 

standard scoring procedures. 

Data were analyzed by an anal y s is of variance 

technique . With respect to the influence of r ace and 

grade level on divergent think i ng there were significant 

di fferences in d i v ergent t hinking a s a function of race 

for elaboration and of grade level for fluenc y and 

elaboration. An interaction occurred between r ace 

and grad e level for fluenc y and elaboration . Another 

analysis of variance s howed a significant differe nce 

in divergen t thinking as a function of race for flexi 

bil ity and elaboration. Analysis of variance to determine 

the influence of sex and grade level on fl ue nc y , flex i 

bility, originality , and elaboration sc ores s howed 
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~ ignificant differences, in divergent thinking as a 

f unction of grade level for fluency, flexibility, and 

~~ l aboration . Kaltsounis concluded that in overall 

performance, white deaf children appeared to be su-

perior to black deaf children. 

Variables Which May Affect 
the Present Study 

In designing the present research study and 

in planning dance instruction for hearing impaired 

students, several variables were identifie d tha t 

might influence or confound t he r esults . Findings 

with respect to these variables as the y relate to 

creativity and motor ability wer e summarized briefly 

in this section of the thesis. 

The age of hearing impaired sub jects was s hown 

to affect both motor ability and c reativity . l .Nlo rs h 

investigated motor performance of deaf and hearing 

1 
Marsh, "Motor Performance." 
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i ndividuals and found that performance in all skills 

improved with age. 1 Myklebust also found that the 

!notor ability of deaf subjects showed a progression 

·.vi th age. Torrance presented norms for h is creativity 

t e sts based on educational level grou pings . I nasmuch 

a s educational level for normal individuals is a sso -

c iated with age, a difference is seen in c r eative 

a bilities according to age, although t he developme nt 

1 . ? l S non- lnear.-

Research indicated that the effect of sex on 

motor ability of i1earing impaired subjects via s 

questionable. In studies by Mykle bus t and Long, 

the motor performance of boys wa s fo und super ior 

h .c . 1 3 to t at OL glr s. 

1 Myklebust, 

No difference was found between sex e s 

"Significance of Etiology. " 

2 Torrance, Tests. 

3 Myklebust, "Significance of Etiolog y ; " Long, 
Motor Abilities. 
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d b 1 1 h'l ' 2 Ln motor ability in a stu y y Ca r son. P 1 1pp 

f ound girls excelled over boys on some tasks while 

)Oys excelled on others. 

The relationship between sex and creativity 

s e emed to be questionable. In a study by Philipp 3 

n o significant difference was found between sexes 

on measures of creativ ity . In o r esentation of 

n orms, Torrance did not differentiate between sexes . 

Research indicated that the effect of hearing 

impairment on learning ability v1as n o t ye t firml y 

established. 1 . 4 f d d'ff b Temp 1n o un no l erence etween 

deaf and hearing subjects of the same age on 

classification tasks; however, she fo und the deaf 

inferior on tasks of analogy . She sta ted that if the 

type of reasoning being mea s ured was familiar , the deaf 

1 
Carlson, "Assessment of Moto r Abilities ." 

2 h'l' p l lpp, "Compari s on of : loto r Creativi t v ." 

3 Ibid . 

I! 
. . 'Mildre~ C. Templin, The De velopment o f Rea s oning 
1n Ch1ldren W1th Nor mal and Defective Hea r ing 
(Minneapolis : Univer s ity of Minnesota Pres s , 19 50) . 
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a nd hearing were equal in ability. Furth1 found that hear-

i.ng impaired individuals were not handicapped in learning 

t he principles of sameness or symmetry but were handicapped 

i n learning the concept of opposition, when compared to 

hearing children of the same age. 
2 Kates found deaf 

subjects equal to hearing subjects in ability to learn and 

use logical concepts such as "and," "or," and "not." 

Analysis of Stanford Achievement scores 3 showed that read-

ing achievement level was inversely related to degree of 

hearing loss. 4 Singer and Lenahan compared the imagina tio n 

content of dreams of deaf and hearing children. Results 

indicated that the deaf sub jects exhibited more concreteness 

and less originality than their hearing peers . Silver, 5 who 

1Hans G. Furth, "Visual Paired- Ass ociates Tas k with 
Deaf and Hearing Children," Journal o f Speech and Hearing 
Research 4 (June 1961 ) : 172-177. 

2solis L . Kates , "Learning and Use of Lo gical Symbols 
by Deaf and Hearing Subjects ," J ournal o f Abnormal 
Psychology 74 (Dec. 1969): 699- 705 . 

J.. f . k f In ormatlon Pac et or Persons Plannin g to 
Adminis ter the Stanford Achievement Test Specia l 
Edition for Hearing Impaired Students, " Off ice o f 
Demographic Studies, Gallaudet Col lege, Was hin g ton, 
D.C ., 1973. (Mimeographed. ) 

4 . d Slnger an Lenahan, "Imagination Content." 
,.. 
:> . 1 Sl ver , "The Question o f I magin ation . " 
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~ onducted three studies, found that deaf subjects equalled 

:)r excelled their hearing peers in imagination, origin-

ii lity , and abstract thinking when nonverbal assessment 

t e chniques were used. 

The measurement o f i~telligence of hearing impaired 

individuals was considered a major problem by most 

a uthorities. The literature revi ewed indica ted that in -

structions on intelligence tests often are not understood 

and res~onses are affected by the poor language and / or 

expressive ability of the hearing impa ired students. 

The administrators in the Salt Lake City School system 

believed that the scores from the Stanford Achievement 

Tests for the hearing impaired did not r eliably assess 

the abilities of their students and considered the scores 

very general indicators . 

The Stanford Achievement Test for hearing impaired 

students (SAT-HI) was develooed to assess academic 
~ 

achievement of the hearing impaired after resu_ts :rom 

the fir st National Achievement Testing E'rogram C ATP ) , i:1 

the spring of 1969 , indicated t~at accu r ate assessment was 

not po ss iole because of technical measurement oroblems . 1 The 

SAT- HI was chosen for the NATP because r e s ults of a survey 

1 "Information Packet ." 
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: ".d i ca ted it was the test most frequentl y used in 

c ~ucational programs for the deaf. In the second 

~;TP, in spring of 1971, a screening test procedure, 

F!.~ actice test materials, and printed test items pre-

vi ou sly teacher-dictated substantially improved accuracy 

and meaningfulness of scores. The results of the second 

NATP showed that hearing impaired students scored sub-

stantially higher on some subtests, such as mathematics 

and spelling, than on others. A student tested for 

level of reading comprehension would thus be tested at 

a level below achievement i n mathematics and spel ling . 

The most recent SAT-HI, 19 73 , included a modification 

de signed to test students at the appropriate level f or 

all subtests. The r eading comprehension was used a s a 

base level. Mathematics and s pelling were one level 

higher while vocabulary and commu~ication comprehension 

were one level lower. The SAT- HI evolved from the 1973 

Stanford Achievement Test for nonhandicapped students 

and was considered the, 

best data, materials , and procedure yet 
available for t he accurate assessment of 
the academic achievement of hearing 
impaired students.l 

1 I' · d Dl . 



77 

Summary 

Studies reviewed in this chapter were class ified 

i i• t o the following subheadings: motor behavio r of deaf 

c 11i l dren, development of tests o f cre a t i v i t y , crea t i v i t y 

s r.u d ies with hearing subjects, crea ti vi t y studie s wi t h 

hea r ing impaired subjects, and v ariab le s which ma y affec t 

·t he study . The find i ngs wer e summari z e d on t h e cha rt 

on the f ollowing page s. 
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CHAPTER III 

PROCEDURES FOLLOWED IN THE DEVELOPMENT 
OF THE STUDY 

The present study was developed to determine if a 

s eries of creative dance/ movement s e ssions would improve 

the creative thinking and dance/ mov ement s kills of deaf 

children , nine to fourteen ye ars old , who par ticipated in a 

10 week experimental period. Data were collected on crea -

tive thinking as naea ~ured by Torrance ' s Thinkinq Creati vely 

1 With Pictures , Figura l Form B, and on dance / 

movement skills as measur ed by t he Reber Dance / Movement 

Skills Asses sment. 

The procedures followed in the development of the 

study are presented under t he following heading s: prelL~i -

nary procedures, selection of sub jects, select ion of 

Torrance's Thinking Creativel y With Pictures, -evel -

opment of the Reber Dance/Mov~~ent SKills As sessment , 

collection of creativity data and scoring of tests , co_-

lection of the dance / movement skil s data, L~plementation 

of experimental period , org anization and t r ea~ment o f da~a , 

and preparation of t he final report . 

1 
Torrance, Tests . 

89 
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Preliminary Proced ures 

The investigator surveyed ani studied the relate d lit-

erature pertaining to creativity and to movement s k ills . 

The resulting information was summarized a nd pr e sented in 

a comprehensive review o f literature . 

Permission to use human subjects i n t he study wa s se -

cured from the Human Subjects Revie w Commi t t ee a t Texas ~vo -

man's university . Permission was o bta ined al s o fr om the 

Salt Lake Extension Classes 1 Curric ul um Coordinato r s , parents 

of the subjects, and sub j ects who participated in the study . 

A copy of the permission f orms appears i n the appendix . 

A tentative outlin e was d e velope d and revi s ec ac -

cording to suggestions from membe rs o f the the s i s committee . 

The approved outline was t he n f iled in t he fo r m of a Pr o -

spectus in the Office of t he Pr ovo s t of the Gr adua t e Sc hool . 

Selection of the Subjec t s 

The population c hosen for s t udy were deaf s tuden ts, 

ages nine to fourteen years, i n the Salt La k e City, · tah , 

area. The sampling desig n u s ed wa s convenience c u s te r s am -

pling. Permission f orms were sen t to a _l pa r ent s / guard i an s 

of students in t he Salt Lak e Ex ten s ~on Cla sses who s e cl ass -

room teachers (n=S ) agreed to par tic i pate in the s t ud . Ali 

1 
The tota l and ora l c ommunicat~on d i vi s ion s we re con -

sidered extensions o f the publ i c sc hoo l c la sses. Cl asses 
for the hearing impaired were housed i n p ub _ic sc hool s; 
h owever, the curriculum was i nde?e nde n t . 
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s tudents (n=31), ages nine to fourteen years, with com-

pleted permission forms were accepted in the study. 

The following criteria were used to determine whose 

da ta could be sub j ected to s ta tistical analysis at the end 

o f the 10 week experimental period : (1) children who were 

present on the initial and final days of testing and (2) 

children who were present for 70 or more percent of the 

sessions comprising the experimental period . Of ·the 13 

subjects in the experimental group and 18 subjects in the 

c ontrol group agreeing to participation , 10 subjects ln 

each group met these criteria and thus provided data for 

t h e study . Persona l da t a collected f r om the file s o f these 

subjects and used in desc r ibing them in the findings chap-

ter included the following : intellisence as measured by 

the Leiter International Perfor mance Scale and the Otis -

Lennon Mental Abi lity Test , grade level functioning a s 

mea sured by the Stanford Achievement _est Special Edition 

for Hearin g Impaired Students, sex, age, heari,_g loss ir. 

t he speech ~ange measured in decibels, etiology, ase of 

onset of deafness, a nd mode of communication . 

Selection of Torr ance ' s T~i~ki~c 
Creatively With Pict~res ~ 

Cr iter ia for selec tion of a test to measur e the ~ea -

tive thinking of deaf children were establi s~ed as fo lows : 
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(1 ) was a widely used test, ( 2) require d no substan tia l 

amount of verbal or written responses, (3 ) had been u s ed 

previously in studies with deaf subjec t s, (4 ) had e s ta -

b lish ed validity , and (5) had e stab l ished r eliability . 

The Torrance Tests of Cre a tiv e Thinking have been 

used extensively and have norms dev e l oped fr om analysis 

o f over 500 tests administe r e d t o k i nd e r garten through 

college age subjects. 1 Torrance 's Th i nking Creatively 

With Pictures was selected f or use i n thi s s tudy becaus e 

it requires no verbal or written responses beyond a de-

scription or iden tifica tion of what wa s drawn . The test 

had been used previousl y i n s t ud i es involving deaf sub 

j ects a nd was prefe rred over a verbal test of creativ ity . 2 

In the d i scu ssion concerning validity o f h is tests 

Torrance states t hat : 

t he concept of a n over all validity coefficient 
for tests of c r eative thinking ability is 
g rossl y i n app r opr iate . ] 

Validity of the Torrance tests has be en inve s tigated _n 

a number o f studies . Torr ance and hi s a ssociat e s have 

f o und no wid e ly a cc epted criteria f o r cone rrent va _ id i~y . 

Conte nt v a lidity is c l aimed based on the effort to util~ze 

1 
Tor rance , Te s t s, p . 4 8 . 

2 '1 S l v e r, "The Qu e s tion of Imagi!"lat_:_on , " p . 3-!9 . 

3 
Torrance, Tests , p . 21 . 
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the best theory and research available as t he basis f or 

the test. 1 

The Torrance test had been used previousl y with 

hearing impaired subjects; however no test-retest relia -

b ility coefficients were found in the liter atur e . 

Te st-retest reliabili ty coefficients were comput ed on a 

small sample (n=8) of subjects in the present study . The 

reliability coef f icient for the entire test computed by 

intraclass reliability method wa s .9 6 . I ntr aclas s relia -

bility coefficients for originality , flexibilit y , fluenc y , 

and elaboration were . 82 , . 8 7, . 85 , and . 8 8 respectivel y . 

Test-retest reliability coefficients from studies done 

on normal individuals ranged f r om law ( . 35) to high ( . 97 ) 

Torrance states that the handling o f motivation factors is 

important in conducting a test -re t e st r eliab~lit j stud y 

and that , 

because the emotio nal, phy s ical , motivational 
and mental health facto rs a f fec t creativ e func 
tioning and develooment and mav con tribu te to a 
lowering of te s t - r~test re liability a s t r aci 
tionally estimated, it should ot be a ssumed 
that the measuring instr uments are unre _ iab _e 
or lacking in usef ulness. 3 

Torrance suggests al s o t hat a part o f the varia~c e in 

1 
Torranc e, Tests, p . 22 . 

2 Ibid ., ? · 20 . 

3 r ' ' d Dl ., p . 16 . 

2 
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r eported test-retest reliability may be d ue to researchers 

handling the motivational aspects of te s ting more ade-

. d . 1 quately in experimental studies than in normatlve stu les . 

Development of t he Reber Dance / Movement 
Skills Asse ssment 

No test was available whic h appeared va l id for the 

measurement of dance/ movement skill of deaf childr en . It 

was decided, therefore , to deve lop an o r iginal te s t . In 

the development of the Reber Dance / Movement Skills Assess -

ment, it was first nece ssary to select the specific skill s 

to be studied. Plie, r e lev(, s pina l r oll - up , battement , 

saute , leap, 4/ 4 rhy thm , and 3/ 4 rhythm we r e selected empi r -

ically , af ter a review of the lite r ature , a s eight basic 

skills invol ved ln movement education . Each skill was 

then anal y zed into components which co1ld be observed a .d 

rated quantitatively . The s e ana _y ses were prepared in a 

written format appropria te for an assessment in strument . 

A five point rating scale was developed fo r the eight 

skills se lected . A copy of this in s t~urnent appea rs ln 

the appendix. 

The Skills Assessment was reviewed by ~our d ance 

specialists familiar with teaching childr en , teac : . ~.g t : e 

handicapped, and/ or developing te s ts . The s pec ial ists 

1 
Torrance, Te s t s, p . 2 0 . 
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.; q reed the assessment included t he ba s ic c omponents f or 

~ach skill as was generall y accepted . Fa ce validity was 

. l a.L11ed. 

The intraclass reliabil ity correl a t ion c o e ffi cien t 

~ echnique was used to anal y ze test-re t e st r eliabi l i t y for 

t he 20 subjects. The intraclass reliability coefficien t 

c omputed was .97, i nd icating that the t e s t was r el i ab l e 

f or the population tested. An intraclass r eliabil ity c o 

e ff icient was computed to investigate t he over all 

objectivity between ra ters. An obta i ned coefficien t of 

.99 inuicated that the raters scored ob jec tive l y . 

Decision s were made conc erning the phy s ical envi r on 

ment where the skills wo u ld be t ested , t he in s t r uct · on s 

to be given to the subjects, and t h e appropriate fo r mat 

fo r score sheets to record data . A r oom wit _ a woode n 

floor was selected as the ideal env ironment fo r test ing 

the movement skil l s. Individual test ing wa s d e c i ded o. 

i n order to a void peer embarrassment. I nstructions to 

the subjects were wr itten as simpl y as poss ib e to accou,t 

for all levels of comp r ehension . A copy of in st ruc t ions 

ma y be found in the a?pendix with t h e sample a ssessme n t . 

The format selected for recording d a t a was t o t pe eac h 

skill on a separa te 8x5 sheet of pa per and to staple the 

eight sheets together and place t ham on a cl i pboard . 
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Raters familiar with da nce , childr e n, a nd / o r the 

ha n d icapped were trained before the i n i t ial t e sting s es -

s i on. Training involv ed d etailed i n s pection o f the te s t 

a n d d iscussion of terminology t o a ssur e uni f o rm interpre

t ations . After each skill was examined, sample performance s 

of e ach skill were evaluated a nd d iscu ssed . Out of six 

r ate rs agreeing t o participa te, t h r ee r aters completed the 

t raining and evaluated t h e subject s . The inves tigator · 

a cted as one of t he raters. 

Collection of Crea tivity Data and Sc oring of Tests 

Torrance's Thinking Cr eatively With Pictur es was 

administered to t h e sub j ect s by the investigator in 

g roups of f i ve t o sev e n in their r egula r cla s srooms . The 

classroom te acher was p r e s ent to a s certain that ~he in 

structions were c ommunic a ted in familiar language and 

understood b y t h e s ub j ec t s. The instruction s provided 

with the tests were simplified , and an instr ctor of sign 

language in Sal t La k e Ci t y , Uta h , aided the inve s tigator 

i n preparing t he in s t ruc tion s and t r an s lat~ns them into 

sign language. A copy of t h e s implified instructions may 

be fou nd i n the ap pe nd ix . 

All activ i t ies on the Torrance te s t were scor ed fo~ 

originality and e labora tion and activities 2 and 3 were 

scored for fluenc y and fl exib i l i tv . A total f _ue ncy score , 
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o r ig inality score, elaboration score, and flexibility 

s c o re were computed as well as a total compos ite score . 

·::h e Torrance test consisted of three drawing task s : 

(1 ) Picture Construction--designe d t o sample the indill -

v idual's ability to find a pur pose for something which 

ha s no definite purpose and to elaborate and define; 

(2) Picture Completion--designed to sample the indivi-

dual 's ~bility to structure and integrate as well a s to 

c reate beyond the commonplace and to elaborate ; (3) 

Circles--de signed to s ampl e t he individual's ability 

to disrupt structure, to create s omething new , and to 

e laborate. 

Torrance derived the originality s cor ing s ystem from 

the response of 5 00 sub jec t s ranging in gr ade from kinder -

1 gar ten to college. Activity 1 (Pictur e Con s tr ction ) wa s 

sc ored on a six point scale, activity 2 (P icture Comple -

tion) on a three point scale , and activitv 3 (Cir cles ) on 

a four point scale. For each activity s c o ring was ba s ed 

on the percentage of re s pon s e s which occurred in Torra .ce ' s 

normative sample of 500 . For example i n activity 2 , Pic -

ture Completion, zero credit wa s giver. t o r e s ponses whicj 

showed "no creative strength " s ince t~ey comprised 5 

1Paul Torr ance , Torrance Tests o f Creative T~ · nki".a, 
Dir ection Manual and Scoring Guide (Lexington, Ma ss : Per 
sonnel Press, 1974) p . 14 . 
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percent or more of the responses from the normative s ample . 

One point was given to responses whic h showed "some c r e a 

t ive strength" since they comprised only 2-4. 9 per cen t of 

t h e responses from the normative sample of 500 te s ts . All 

r e sponses made by less than 2 percent of the normative 

g roups were awarded two points. 

Elaboration was scored on each r e s ponse and had no 

scale. One point was given for each idea which contributed 

to the response beyond the basics necessary to communicate 

the idea. 

The fluency score was simpl y the number of figur es 

completed. In activity 2 the maximum score possible was 

10; in activity 3 duplications and irrelevant responses 

we re subtracted from the number completed . 

The flexibility score was determi ned b y counting the 

number of different categories into w ich the sub jects ' 

responses could be classified . These categor ies were pr e 

sented in the Norms-Tec hnical Manual and we r e derived by 

Torranc e from a nalysis of data from hi s ormat ive group . 

Where a response did not fit in a given ca ~ egory , t~e 

scorer created a new category . 

Scoring of the tests completed by the deaf sub j ects 

ln the present study was completed i n accordance with 

the se standard ized procedures. All s coring wa s done b y the 
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i nvestigator. To examine objectivity , t he t e sts were 

scored two times, with a one-month interval between 

scoring . The results of the two scorings wer e a lmos t 

i dentical. 

Collection of the Dance / Mo vemen t Skill s Data 

Criteria for selection of r ater s i ncl uded familiarity 

with teaching dance, familiarity with chi l d r en , and / or the 

handicapped, and availability f o r bo th pr e and po s t testing . 

Training of the raters was c ompleted in one two - hour ses 

sion in which each skill was d is c ussed , terminology 

c larified, and sample perfo rmance s (by the raters) were 

evaluated . Of the six r a ters a g r eeing to participation , 

three completed the train ing and evaluated the s ubjects . 

The investigator acted as one of the rate r s . 

Subjects were pretested and r ete s ted between Febr ary 

25 and March 7, 198 0 , a nd postte sted between May 12 and 

May 22, 1980 . Subjects were required to wear oo s e 

clothing on t he da y of t h e s ki l l s te s ting , and shoe s were 

removed prior to testi ng. Fo r e a ch skill ~he s bject s we r e 

instructed to first watch t he a c t i on as 9erfor~ed by the 

investigator, t h en perform the a c tion with the i.ve s tigator, 

and finally perform the s k i l _ alor-e . In s t r uction s wer e 

repeated as many times as n e c essa r y for t1 e s ubject to 

understand. Each subject was t ested ind~v idually in an 
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empty classroom. Average testing time for each subj ect 

\vas seven minutes. Details of instruction s and the 

r at ing scale may be found in the appendix . 

Three raters evaluated the sub jects ' movement 

skills. An intraclass reliability corre l ation techniq ue 

was used to analyze the overall objectivity between rate rs . 

A coefficient of .99 was obtained, indicating that the 

raters scored the subj ects' performances objectively . In 

the statistical analysis the sub jects ' score s we r e reduc ed 

to a single score b y averaging t he s core s g iven by l l o f 

the raters. 

Implementation of Experimental Per iod 

Creative dance / movement sessi o ns for 45 minutes a day , 

two day s a week, for 1 0 weeks were planned and cond cted 

as the independent variable . Since t he s ubjects com?rising 

the experimental group attended two different sc .ools, each 

session wa s conducted twice with methodolo g y , tD~e of day , 

and as many other variables as possib e hel~ c o stant . 

The control group receiv ed no creative ance / :no veme t L, 

structions and adhered to the regular school sc hed le . 

Speech reading, writing, ge s turing / pantomiming, a d 

demonstration comprised t~e mode o f communication used 

''Tith the oral communication students. Ccnmun~catio _ be -

tween the investigator a nd to~al commun i cation sL1de .ts 
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~nc luded the above as well as signing exact English. 

Decisions were made concerning general methodolog y 

t o be used. A circle was selected as the most appro -

p r iate formation of students to allow all students t o 

s ee the instructor . A tambour or another visual input 

i n strument was used when teaching rather than counting 

o r verbal requests. When teaching concepts of dance, the 

method of repetition of a variety of examples was used . 

A tambour , a n African drum , and a tambourine were the 

in struments used in the sessions . The loudne ss of each 

instrument varied with the intended purpose (background 

or signaling) and the need (which students had neglected 

to wear their hearing aids that day and what was needed o 

elicit a response). 

Or gan izat±on and Treatment of Data 

Data from Torrance's Thinking Creative y W~th Pi -

tures and the Reber Da nce/ Movement Skills Assessment were 

o rganized for presentation in the appendix . De sc~iptive 

statistics including range, mean , standard deviat'on, a .. d 

standard error of the mean were computed for eac. gro p f or 

each set of data. 

Intraclass re liability coefficients1 were comouted ~o 

1.1 . 
~ argare~ 

Assessina Motor Behavior 
Prentice-Hall, 1973) . 



102 

.~ s se ss test-retest reliability for the Reber Dance/ Move-

t.,en t Skills Assessment and Thinking Creatively \'lith Pictures . 

. rntraclass coefficients were computed also fo r each of the 

~ o ur aspects of creativity on the Tor rance test and for 

overall objectivity between raters o n the Skill s As s e ssmen t . 

In order to test the hypotheses of the study , analysis 

o f covariance BMDP2V and SPSS 1 were determined the most 

appropriate technique. This procedure was selected because 

it statistically matched subjects on the pr etest a nd t here -

fore made appropriate statistical adjustment s f or initi l 

differences before analyzing posttest differenc e s . 

Preparation o£ the Final Report 

The data were organized, analyzed , and presented in 

tables. A written report was prepared and revised in ac -

cordance with committee members' suggestions . The f · nal 

report was then prepared includi g five c~apters and a. ap -

pendix . Included in the appendix were a letter o f approval 

from the Human Re searc h Review Comm.:.ttee at Texas Woman 's 

university, letters of approval from t. e Sa_~ Lake Exter1 s ion 

Classes Curriculum Coordinators , t .e permissio 

1william J. Dixon and Hichael i3 . Brm.,rn , 
Computer Programs P-Ser ies (Berkeley, Ca ~if .: 
of California Press , 19 79) ; Norman H. _ ie , et 
tical Packaae fo r the Social Sciences 2nd ed . 
McGraw-Hill Book Co ., 1975) . 

f o r:n s ent 

Biomedical 
-r1i ver s it-., 
al , Statis 
(_ e~v Y r !<. : 
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t o parents / guardians of subjects and sub jects , the Reber 

Dance/ Movement Skills Assessment, instructions for the 

Torrance test simplified for presentation , in s t ructions 

f o r the Skills Assessment, the r aw data f or the To rranc e 

t e st and the Skills Assessment, and a daily l e s son outline . 



CHAPTER IV 

PRESENTATION OF THE FINDINGS 

Results of the statistica l analysis of the ata were 

presented in this chapter . The problem of this study was 

to compare the creativ e thinking ability a nd dance/ movement 

skills of public school deaf students involved in 10 weeks 

of experimental creative dance / movement cla sse s (n =lO) 

with a simila r group o f children (n=l O) r eceiving no crea -

t ive dance / movement cla ss e s. Torranc e 's Thinking Creatively 

With Pictures, Figural Form B, and the Rebe r Dance / Movemen t 

Skills Assessment were used to collect data before and 

after the experimental period . This chapter wa s divided 

into t he following sections: descr ipt ion of sub jects, de 

scription of groups on creative th~nking , cornpariso of 

groups on creative thinking, and description and compariso n 

of group s on movement s k ills. 

De scr iption of the Sub jects 

Twenty deaf s tude nt s, ages n~ne to f ourtee. years, 

from t h e Sa l t La ke City, Utah, exte n sion c a sses , pr vided 

data for the study . Table 2 de scr ibe s t.e two g r oups with 

respect to the factors of s ex, age, i n tel igence , SAT gr a d e 

1 0 4 
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equivalence , hea ring loss, etiology, age of onset of 

deafness, and mode of communication . Because subjects in 

the two group s cou ld no t be matched on these factors, 

analys i s of covar iance was used in the final statist ical 

analys is . 

Visua l ins pection of Table 2 shows that there were 

more mal e s than females , overall. The age r ange was from 

nine to fourteen years ; SA7 grade equivalence ranged from 

first to sixth grade . Most studeats were of average intel -

ligence, with some considered above average and s ome below 

average . Hearing loss for all students was either severe 

(71 - 90 dB) or profound (91 dB or more ) . 

TABLE 2 

DESCRIPTION OF SUBJECTS ~'HTH RESPECT TO FACTORS 
WHICH MAY INFLUENCE CREATIVITY OR MOTOR 

SKILLS 

Experi -
Variable Control mental Tota l 

Sex 
2·1ale 8 3 13 
Female 2 5 7 

Age 
13- 14 6 2 8 
ll-12 2 3 3 

9-10 2 5 7 
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TABLE 2-- Continued 

variable 

Intelligence* 
Above Average 
Average 
Below Average 

SAT Grade Equivalence 
6th 
5th 
3rd 
2nd 
1st 

Hearing Loss in dB** 
71-90 
90 + 

Etiology 
Unknown 
Infection (maternal) 
Meningitis 
Infection (child) 
Premature birth 
Hereditary 

Age of Onset of Deafness 
Birth 
Infancy 
2- 3 years 

Mode of Communication 
Total 
Oral 

Control 

2 
5 
3 

1 
2 
3 
1 
3 

4 
6 

4 
2 
1 
1 
0 
2 

6 
3 
1 

4 
6 

Experi 
mental 

3 
6 
1 

0 
1 
2 
0 
7 

1 
8 

3 
2 
2 
1 
2 
0 

7 
2 
1 

7 
3 

Total 

- 5 
11 

4 

1 
3 
j 

1 
1 0 

5 
14 

7 
4 
3 
2 
2 
2 

13 
:;) 

2 

11 
9 

*As measured by the Oti s - Lennon Mental Ability Test or 
the Leiter International Performan ce Scale . 

**No record of audiological tes t on =i le fo r one subject ; 
hearing loss refers to t h e degree of ha ndicap in the s peec h 
range when the subJect is not wearing a hearing aid . 
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Description of Groups on Creative Thinking 

Torrance's Thinking Creatively With Pictures was 

administered to the subjects before and after a 10 week 

experimental period of creative dance / movement sessions. 

Table 3 presents the descriptive statistics for the control 

(n=lO) and experimental (n=lO) groups on the four aspects 

of creativity and the total composite s cor e . 

Table 3 shows that the average scores on fluency for 

the control group were 23 . 60 and 19 . 90 and for the experi

mental group were 19.30 and 22.90 on t he pre and post tests 

respectively. Individual difference s within each group 

were expressed by standard deviation s of 8 . 29 and 4 . 89 

for the control group and 9 . 02 and 9 . 40 for the experi-

mental group. The fluency scores were based on the Picture 

Completion and Circles activities. The greatest number o f 

pictures which could be completed was 10 a nd the greates t 

number of circles which could be converted into drawings 

was 36. Duplications and irrelevant responses were not 

included in the scoring of the Circles acti v ity . 

A study of Table 3 s how s that the a verage scores on 

originality for the control group were 16.60 and 15 . 60 

and for the experimental group were 11 .4 0 and 24 . 80 on the 

pre and post tests respective ly . Individual differences 

were expressed by standard deviation s of 1 0 . 06 and 6 . 74 
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TABLE 3 

DESCRIPTION OF GROUPS WITH RESPECT TO PRE - POST 
CREATIVITY SCORES 

Var i able Range Mea n S . D. 

Fluenc y 
Control Pre 23 23 . 60 8 .29 

(1 2- 34) 
Contr ol Po s t 1 8 1 9 . 90 4 . 8 9 

(1 2- 29) 
Experimental Pre 34 19 . 30 9 . 02 

( 8 - 41 ) 
Zx perime n t a l Post 35 22 . 90 9 . 40 

(11 - 45) 

Ori9inality 
Control Pre 31 16 . 60 10 . 06 

(7 - 37) 
Contro l Po s t 25 15 . 60 6 . 74 

(5 - 29) 
Exper i men t al Pr e 19 11.40 5 . 91 

(1 - 19) 
Experimental Post 5 7 24 . 8 0 19.08 

(7- 63) 

Flex i b ili t y 
Control Pre 15 11 . 30 4 . 92 

(7 - 21) 
Control Pos t 11 12.30 3 . 23 

(9- 19) 
Ex p erimental Pre 1 7 12 . 40 4 . 5 / 

( 4 - 20) 
Ex p erime n t al Post 12 13 . 80 3 . 6 5 

(8 - 19) 

Elaboration 
Control Pre 51 38 . 40 19 . 04 

(12 - 62 ) 
Contr o l Pos t 68 35 . 40 20 . 36 

( 4- 71 ) 
Exper imental Pre 68 32 . 40 20 . 06 

( 5- 72) 
Ex perimental Post 47 47.50 15 . 07 

( 25 - 71) 

S . E . m 

2 . 62 

1. 55 

2 . 85 

2 . 97 

3 . 18 

2 . 13 

1. 87 

6 . 03 

1. 56 

1. 02 

_ . 4 5 

1.15 

6 . 02 

6 . 44 

6 . 34 

4 . 77 
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TABLE ] --Continued 

Variable Range Mean S.D. S . E. m 

Com:eosite Scor e 
Control Pr e 110 91.00 33 . 25 7 . 43 

(40 - 149) 
Control Pos t 74 8 3.2 0 24 . 13 S . 40 

(44 - 117) 
Experimental Pre 109 74 . 40 35 . 54 7 . 95 

(27 - 135) 
Experimental Post 81 108 . 90 29 . 08 6 . SO 

(74 - 154) 

for the control group and 5.91 and 19.08 for the experi -

mental group . The o r iginality scores wer e derived from 

all three activities. Scoring was based on the statistical 

infrequency of responses in Torrance ' s normative sample o f 

500 subjects ranging from k i ndergarten to college age. In 

activity 1 the highest possible score was five point s. 

Activity 2 was rated on a three point scale and activity 

3 on a four point scale. 

Table 3 shows that the average scores on flexibility 

for the control group were 11 . 30 a nd 12 .3 0 and for t he 

experimental group were 12 .40 and 13 . 80 o n the pre and 

post tests respectively . I ndividual difference s were ex-

pressed by standard deviations of 4 . 92 and 3 . 23 for the 

control group and 4 . 57 and 3 . 65 for tlle experimental group . 
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The flexibility score was based on the Picture Com

pletion and Circles activities. In both activities 

categories were listed into which t he scorer placed 

responses. The categories were der i ved from analysi s 

o f Torrance's normative samp le of 500 cases . After 

each response was categorized t h e number of ca tegorie s 

used was the flexibility score. 

A study of Table 3 shows that the average sc ores 

on elaboration for the control group were 38.40 and 

35.40 and for the e xperimental group were 32 .4 0 and 

47.50 on the pre and post tests respectively . Indi -

vidual differences were exp ressed by standard deviation s 

of 19.04 and 20.36 for the contr ol group and 20 . 06 and 

15 . 07 for the experimental group . The elabor ation 

score was based on all three activ ities with no limit 

on the number of points possible. One point was awarded 

to each idea which contributed to the idea or story 

being presented above and be yond the ba s ic s needed to 

communicate the idea. 

Table 3 shows that the means on the composite 

scores for the control group wer e 91 . 00 and 8 3 . 20 and 

for t he experimental group were 74 . 40 and 108 . 90 on the 

pre and post tests respec tively . Individual di~f erence s 

were expres s ed by standard deviatio ns of 33 . 25 and 24 . 13 
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for the control group and 35.54 and 29.08 for the 

experimental group. The fluency, originality, flexi-

bility, and elaboration scores were added together to 

form the composite score. 

Comparison of Groups on Cr eative Thinking 

To examine the hypothesis of the study pertaining to 

the creativity data, a one-way anal y sis of covariance was 

selected. This technique was selected becaus e it is a 

method used when comparing g roup means o n a dependent 

variable (postte st scores) when the g roups c annot be 

equated on this variable at the beginning of an e xperi 

mental study. The adjusted means shown i n Table 4 a re 

the result of the analysis procedure done to e quate t he 

groups on the covariate (pr e t e st mea sure) . This pr oc e -

dure is followed so that any differences f o und after t he 

experiment may be interpreted as a result o f t he tre at 

ment rather than orig i nal differenc e s on t he p r e t e st 

scores. 

A comparlson of t he means and a dj usted mean s in 

Table 4 shows that t h e posttest me a n s were adju s ted f o r 

initial differences on t he covariate (p retest s core s ) . 

A multiple correlation s quared value was computed fo r eac h 

of the variables with ad j uste d mean s to give a n i nd i catio n 

of t he amount of variance a ccounted for in t he r e lationsh ip 
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between the variate and the covariate. The multiple 

correlation squared values for originality , flexibi li t y , 

elaboration, fluency, and the composite score were .22, 

.49, .57, .04, and .59, resp ectivel y . 

TABLE 4 

MEANS AND ADJUSTED MEANS FOR CREATIVITY SC ORES 

Experimental Control 
Variable 

Adj usted Ad justed 
Mean Mean Me an Mean 

Originality 24 . 20 26 . 43 1 5. 60 1 3 . 97 

Flexibility 13. 80 1 4 . 0 7 12 . 3 0 12 . 03 

Elaboration 47.50 49 . 47 35 . 40 33 . 43 

Fluency 22.90 22 . 96 19 . 90 19 . 8 4 

Composite 
Score 108.90 113.3 6 8 3 . 20 78 . 74 

The null hypothesis per t ain i ng to Torra nce 's 

Thinking Creativel y With Pictures wa s exami ne d at t h e . OS 

level of significance: t here was no signifi c ant di ffere nc e 

between experimental and c on trol g r oup s on creativ i ty . 

Table 5 presents a summary of t h e a nal y sis o f c ovari ance 
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findings on the overall Torrance test scores and t he 

i ndividual aspects. 

A study of Table 5 i ndicate s a s t atistically signi -

f icant difference f or t he c omposite s cor e and the e l abor-

ation aspect of creativity ; thus t~e F r atio exceeded 

the required value t o reject t he null hypothe sis. Thes e 

fi ndings ind i c a t e that t he ex perimenta l period of c r eative 

dance/ movement sessions pr oduc e d s t a t ist i cal l y sign i fican t 

increases in scores of t h e exper imental g r oup on the 

Torrance test over the cont r o l group which received no 

c r ea tive da nce/movement s e ssions. 

Description and Comparison of Gro ups on 
Movement Skills 

The Rebe r Dance/ Movement Skills Asse ssment was admini -

stered to t h e subj e c ts before and after a 10 week exper i -

mental period o f crea t i ve dance/ movement ses s i ons . The 

activ itie s compri s ing the test were designed to s ample 

eight basic skills of moveme nt : plie , releve, s pinal roll 

up, battement tendu , s aute, leap , ~ / 4 rhythm , and 3 / ~ 

r hyt hm . The test was an original test developed to use for 

eva l uation of movement skills in the present study . An 

intraclass reliab i l i ty coe fficient of . 97 was obtained on 

a samp l e of 20 s ubjects. &~ overall interrater objectiv ity 

coefficient of . 99 was obtained . Table 6 pr e sents the 
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descriptive statistics for t he control (n= lO) and 

experimental (n=lO) groups. 

The dance/movement s k ills s c or e was the composite 

score of all eight skills , each of which was rated on a 

five point scale. The highest possible score was 40 . 

A study of Table 6 shows that the pretest means 

for the control and experimental groups were 17.97 and 

18.60, respectively and the standard deviations were 

4.23 and 4.12, respectively. The posttest means for 

the control and experimental groups were 17 . 55 and 21 . 93 

with standard deviations of 4 . 93 and 3 . 88 , r e spectively . 

TABLE 6 

DESCRIPT I ON OF GROUPS WITH RESPECT TO PRE- POST 
MOVEMENT SCORES 

Source Range Mean S . D. S . E . m 

Control 

Pretest 13 . 00 17 . 97 42 . 3 l. 34 
(12 . 00 - 24 . 00) 

Post test 14.50 17 . 5 3 4 . 93 l. 56 
(11. 50- 23 . 00) 

Experimental 

Pretest 12 . 33 1 8 . 50 L 1 2 1. 30 
(13 . 33 - 24 . 66) 

Post test 11. 67 21 . 93 3 . 88 1. 23 
(17 . 33-29 . 00) 
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To study the hypothesis of the study pertaining to 

the dance/ movement skills data, a one- way analy sis of co -

variance was selected. This technique wa s selected 

because it is a method used when comparing g roup mean s on 

a dependent variable (posttest treatment) when the groups 

are not equated on the covariate (pretest measure) . This 

procedure was done so that any differences found after the 

experiment could be interpreted as a result of the treat -

ment rather than original differences on the p r etest 

scores. Table 7 presents the means and adjusted means for 

the Reber Dance / Movement Skills Asses sment. 

T1\BLE 7 

MEANS AND AD J USTED POSTTE ST MEANS FOR 
MOVEMENT SKILLS SCORES 

Experimenta l Contr ol 

Source Mean 

Movement Sco res 21 . 93 

Adjusted 
He an 

21. 6 7 

Mean 

17 . .3.3 

Adjusted 
Mea n 

_ 7 . 82 

Table 7 demonstrates that the postte s t mean s were 

adjusted for i nitial differences on the covar iate (p retest 

scores ) . A multiple cor r elation squared value was computed 

to g ive an indication of the amount of va riance accounted 
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for in the relation s hip between the var i a te and t h e co -

v ar iate. The multiple correlation squared value was . 72 . 

The null hypothesis perta ining to the Reber Dance / 

Movement Skills Assessment was examined at the . 05 level 

o f significance: there was no significant difference 

between exper imental and control g roups on dance / movement 

skills ., Table 8 presents a summary of the anal ys is o f 

covar iance findi ngs on the movement s kills a ssessme nt . 

Source 

Between 

Within 

Total 

TABLE 8 

SUMMARY OF ANALYSIS OF COVARIANCE ON MOVEMENT 
SXILLS ASSESSMENT 

of Variance d f ss MS F* 

1 73.37 73 .57 10 . 00 

17 125 . 02 7 . 33 

18 198 . 59 

*F (1 , 17 ,.95 ) =4. 45 

. 00 5 

A stud y of Table 8 s hows that the F ratio exceeded 

the required value to re ject the null hypothesi s. The se 

finding s indicate that the experimental period of creative 

dance/ movement session s produced an i n crease in sc ore s ln 

the experime ntal group on the movement test over the 
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control group which received no creative dance/ movement 

sessions. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND REC OMME NDATI ONS 
FOR FURTHER STUDIES 

The present investigation entailed a study of the 

changes in creative thinking and dance / movement s k ills of 

deaf students, nine to fourteen years old , after partici-

pation in a 10 week experimental period . Aft e r initial 

pretesting with both groups, one group of 10 students 

participated in creative d a nce / movement sessions. The 

second group of 10 subjects serv ed a s control g roup and 

adhered to the regular class sc hedul e . Pre and postte s t 

data were collected on creative t hinking using Torrance 's 

Thinking Creatively With Picture s, Form B, and on movement 

skills using the Reber Dance / Movement Ski lls Assessment . 

Literature reviewed in the area of motor abilities o f 

hearing impaired subjec ts revealed inconsis tent finding s. 

Among the studies reviewed were t h ose by Long , Mar s h, Mykle -

bust, Boyd, Carlson, Lindsey and O' Nea l , Del Rey and Steiner, 

and Pennella. Most of t h e studie s included a measure of 

either static or dyn amic balanc e or both ; resu l ts ranged 

from deaf subjects found to be significa r.tl y inf er i or to 

hearing subjects to deaf sub j ects f ound to be superior to 

hearing subjects. The l iterature agreed t hat dea f c hildre n 

119 
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followed the same general motor development pattern as 

hearing children. 

Literature pertaining to developme nt of tests of 

creativity was reviewed. Stud i .e s included tho s e by 

Guilford, Withers, Wyrick, Barabasz, Torrance and Aliot t i , 

Glover, Halpin and Halpin, Torrance , and Dodd s. Research 

indicated that motor creativity may be related to c r eativ e 

thinking . It might, however, not be pr eferable to , 

assess motor creativity using te s ts de signed for other 

aspects of creativ e ability . 

Research on creativity of heari~g sub jects indi 

cated that there were no significant relationships 

between creativity and sex, motor ability , age , o r 

intelligence . Studies reviewe d i ncluded thos e by 

Fleming and Weintraub, Stroup and Pielstick , Torrance 

and Hansen, Philipp, and Martinson and Seagoe . 

Related studies evaluating creativity of deaf sub 

jects or comparing deaf and hearing sub jects wer e revi ewed 

also. These studies included those conducted by Lampar d , 

Silver, Pang and Horroc k s, John s on and Khatena , Si r.ge r 

and Lenahan, and Kalt sounis. Re s ult s indicated t ha t deaf 

subjects were equal to hearing sub jects i n creative s kills 

when evaluated on nonve rbal tests . Young deaf children 

were found to lag b ehind hearing children i n level of 
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technique in art work but were equal to their hearing peers 

on art work ratings when older. 

Since a widely recognized test of creativity was 

needed for use in this study, Torrance's Thinking Creatively 

With Pictures was selected . The Torrance test yie lded 

fluency, flexibility, originality , and elaboration scores 

as well as a total composite score based on t hree d rawings. 

The literature indicated that test-retest reli ability co -

efficients from studies on non-handicapped subjects r anged 

from low (.35) to high ( . 97) . Intraclass reliab i lit y 

coefficient s computed on a small sample of deaf subjects 

(n=8) in the present stud y were within an acceptable 

range (.82-.88) for t he individual aspects. The intraclass 

reliability coefficien t for the entire test was . 96 . 

The Reber Dance / Movement Skills Asse ssment wa s deve -

loped for use in the study to a ssess movement skill s of 

subjects before and after a 10 week experimental period . 

The test sampled eight basic skill s: plie , releve, s pinal 

/ 

roll-up, battement tendu, saute, leap, 4/ 4 rnythm , and 3/ 4 

rhythm . Each skill was rated on a five point scale; a 

total of 40 points wa s pos s ible . An intraclass relia -

bility coeffic i ent of .97 was computed , ind i cating that 

the test wa s reliable f o r the population studied. An 

overall interrater objectivity coefficient of . 99 was com-

puted, indicating that t h e judges were objective . 
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Analysis of covariance was the statistical pr ocedur e 

used. The Torrance creativity data a nd the movement sl~ills 

data were treated by the one-way analysis o f covariance 

technique to determine any significant differ ences between 

control and experimental groups. 

On the basis of the findings of this study, two null 

hypotheses were rejected at the .05 level of significance . 

1. There was no significant difference between 

experimental and control groups i n c r eative thinking 

ability. 

2. There was no significant difference betwe en 

experimental and control groups in dance / movement skills. 

Conclusion 

Within the limitations of this study, it was con 

cluded that the creative thinking and danc e j movament 

skills of hearing Lmpaired intermediate level students 

can be improved through 20 sessions of c reative dance / 

movement instruction spaced over a 10 week period . The 

aspect of creative thinki ng whic h changed most was ela -

boration. Because of the small sample size, howeve r, the 

"findings of this study should be interpreted with caution . 
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Discussion 

The purpose of this investigation wa s to provide 

information on creative dance / movement and hearing im

paired intermediate level students. Findings resulted 

which have implications for teaching methodology with 

he~ring impaired students. The success of the creative 

dance/movement sessions and the relati vel y short duration 

of time in evoking increases in creative thinking ability 

as well as improved movement skills leads to the recom

mendation for creative dance/ movement classes to be 

included i n the experiences of deaf individuals, parti 

cularly where creativity lS not stressed in the classroom 

teaching methodology. 

Recommendations for Further Studies 

The investigator recommends the foll owing stud ies to 

be undertaken. 

1. A study correlating movement skills with cre~tive 

thinking abilities of deaf individuals . 

2. A study comparing deaf subjects of different 

ages on the Torrance test with the norms developed for no n 

handicapped subjects. 

3. A study correlating motor creativ ity, as measured 

by Dodds, with creative thinking as ~easured by the Torrance 

tests of creative thinking . 
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Divisio n p r ogram has been ap proved. As l unde r stand , after 
instruction i n creative mo vemen t , you will s t udy the cha nges 
i n crea tive thin k i ng and da nce / movement s kills in t he child r en . 

As discussed , the pro gram will be conduc t ed du r 1ng the 
sp ring of 1980 , durin g hou r s a rr anged in co nj unc t ion ~lt~ che 
c l as sr oom ceache r s . The s cuciy as approved Lnvolves pre / oosr 
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Rebecca Reber 
661 Downington Avenue 
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Salt l...:lkt Toll r' ree Te l~pno"" ~JJ II 

HARLAN M. FULMER 
Super 1nh:ndent 

April 2 , 1980 

Salt Lake Ci ty, Ut ah 84105 

Dear Ms. Reber: 

This letter is to inform you that you r reques t co conduct 
your t hesis study with hear i ng i mpaired s t udents in the Salt 
Lake City deaf educa t i on program has been 3pp r oved . . ~ 
discussed, the program may be conducted during the s pring of 
1980, during hours arranged in con j unction wit h t~e class r oom 
t eacher. The s tudy , as app r oved , i nvo lves pre / post asses smen t 
of creativi t y a nd dance / moveme nt skills ; collec t ion of personal 
data fo r ma t ching control and expe r ime nt al gr oups, and fo r 
sample case s tudi es ; a nd conduc t ing 20 c reative mo vement sessions 
with the experimental g r oup . 

We will app reciate a summar y o f your findings so chat we 
might de t ermine wha t cu r ricul um modif i c at ions might be in o r der . 
I hope our scheduling pr oblems will not be too grea t an obstacle. 

WTB :kl 

You r s ., t ruly , 

I {u ( l ,_ .. t../ .. -_,_ 
Wallace T. 3ruce 
Cur riculum Coo rdinator 
Salt Lake Extension Classes 
1838 Sout h 1500 East 
Sal t Lake City, ~ tah 84105 
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{ Wrl tt.(:n l• r t...:scrctut ] r, rc ) 

Con::;;en c t.o A<.:t. as a Sub Ject f o r Eaucar. 1on al i1.t...::.> l.:rJr C :J : 

l. I hereby authorize Rebecca !. Reoer t o pe r f o rm the followtng p rocedur':~ : 

A. Conduct creative dance/ move ment classes. 
B. Administer To r rance Test o f Th1nk1ng Cr e ativel y W1th Pictures befo r e 

and a ft e r dance/ movement clas se s . 
C. Admin i s ter Dance Awareness Inventory before and after dance/movement 

classes . 
D. keview records (in o rde r to obtain background in fo r:na t i o n o n the 

stud e nts) 

2. The p rocedures listed in Par ag r aph l have be e n exp laine d to me by 
Rebecca I . Reber, a nd I under stand tnem. I unders tand that names of all 
persons in t~e study will be kept con f idential . Likewise test sco r~s 

will be kept confidential . There LS no r-1sJ.: involved in !)arti ~ipat tor. 

in this study; there is c ;,e s ame poss ibil it.f o f muscle str ains / s;n·a1ns 
that may occur i n physical education classes bu t e very p r ecautto n '"' lll 
be taken to '"'arm s tude nts up p rope r l y . 

3 . -~ o f fer r:o answer all o f my quest ions reg arding the s t udy has '::>een 
made . understand that I may ter:ninate my participation in the s :.:...:.dv 
a t a.ny time. 

Subject's Signacure Da t e 

Parer.c / Guardian Signature Date 

Da:.e 

M.dde ndu..m: No medical s e r vice or compe!1sat~cn :s ;:> rc v i C.ed :.o 5:.:b j .<?c -:. s bv :.::e 
uni ve r s i t y as a :::-esult. of i:1]u::-_.· :rom ;art:ci~at:icr. .:..:1 ::-esea ::- ::::;. 
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REBER DANCE/ MOVEMENT SKILLS ASSESSMENT 

PLIE 

Criteria 

Lowers s elf . 

Bends a ppropriate joints (h ips, knees , 
ankles) to l owe r. 

Aligns 2 of 4 (shoulders, hips, knees , 
feet) . 

Controls plie . 

Aligns 4 o f 4. 

RELEVE 

Crite ria 

Rises up . 

Lifts heels to r ise ; aligns 2 of 3 
(shoulders, hips , feet) . 

Balances 3 s econds . 

Extends t orso and legs. 

Rises to 3/ 4 toe ; al igns s houl de rs, ' ios 
and feet. 

SPINAL ROLL - UP 

Crite r ia 

Arri ves at upright pos ition 

Rolls through the back . 

Begins roll at base of back ; arrive s 
upright a ligning 2 of 4 . 
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Executes in a smooth, controlled manner . 

Stands with wei gh t forward on feet ; 
arrives aligned. 

BATTEMENT TENDU 

Criteria 

Places foot to s ide . 

Maintains some foot - f loor contact . 

Aligns 2 of 4 (shoulders , hips , feet , 
knees); extends standing and working 
legs. 

Executes 1n a smooth, continuous action . 

Rolls throug h the foot ; aligns body . 

SAUTE 

Criteria 

Leave s floor . 

Pushes with both feet . 

Uses feet and leg s for push; aligns 2 of 
4 (shoul der s, hips , knee s , ips ) . 

Executes in an even , c o nt r olled action; 
uses feet and legs fo r p s h and and . 

Al i gn s 4 of 4 . 

LEAP 

Criteria 

Uses pus h - off action . 

At tempt s to alternate legs. 

Alternates legs 4 s uccess i ve times. 
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Executes in a smooth, continuous actioni 
uses feet and legs for push and land. 

Extends leg in brush through. 

4/4 RHYTHM 

Criteria 

Claps with drum . 

Maintains rhythm on own . 

Claps correct number of beats . 

Emphasiz e s first beat of measure . 

Uses feet or another body part s in 4. 

3/ 4 RHYTHM 

Criteria 

Claps with drum . 

Maintains rhythm on own. 

Claps correct number of beats . 

Emphas i zes fi rs t beat of meas re . 

Uses feet or a nother body part as in 
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INSTRUCTIONS FOR TORRANCE TEST AS ALTERED 
FOR PRESENTATION TO HEARING IMPAIRED 

SUBJECTS 

An instructor of sign language ln Salt Lake City, 

Utah, was contacted as a resource pe rs on to aid in the tr ans -

lation of instructions on th e Torrance test from written to 

signed. Instructions given for the Torrance te s t were sim-

p lified and the resource person instructed the investigator 

in signs which were unfamiliar. 

General Introduction 

Today we will do some drawing acti vi ties . In each 

activity I want you to think of ideas tha t no one el s e wil 

think of. Think of lots of ideas. Make every idea tell an 

exciting story. You will have a time limit for each 

activity so u se your time well . 

Activity 1 

On the first page is a curved shape . Draw a picture 

with the shape as part of your picture . Try to . ake a pic-

ture that no one else will think of . Kee adding new ideas . 

Make your picture tell an exciting s tory . ~en you are fin -

ished think of a title for your picture and write .:. .... at the 

bottom. Use your title to help tell yo r story . Clo s e y o r 

book when you are finished. Any que s tions ? You w.:.11 have 

ten minutes. Open your booklet to the fir s .... 9age and begin. 
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10 min. Stop . Did you remember to give your picture a 

title? 

Ac tivi t y 2 

By adding lines to the unfinished drawing s o n these 

two pages you can d raw some inter e s ting picture s . Try to 

think of pictures no one else will think of . Tell a story 

with your picture and k eep adding new ideas . Think of an 

interesting title for each of your drawings and write it 

beneath each one . Any questions? You will have ten min-

utes . When you fi nish close your boo k . Open your book nd 

begin . 10 min. Stop . Did you remember to think o f ti tles 

for your drawings? 

Activity 3 

In this activity see how man y t hings o r pic t r e s you 

can make with the circles on these two pages . The circ le s 

should be t he main par t of what you draw . You can draw l -

side the circle or outside the c ircle o r both, whe r ever 

you want . Try to think of ideas t h at ~o one e _s e w ' l 

think of. Think of as many d ifferent idea s a s you ca~ and 

add lot s of ideas . Make y our r awings te an l ter e s t · . g 

story . Add names or tit _e s oelow 0 r d ra\ving s . rl...IV 

questions? You will have ten mi . . tes. ··he n you : L i s h 

clos e your booklet . Open your book _e - and i::es.:.n . , 
in . .L 

Stop . Did you remember to title your d r awinss? 
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INSTRUCTIONS FOR THE REBER DANCE/ MOVEMENT 
SKILLS AS SESSMENT 

The format selected for recordi ng score s was to have 

each skill on a separate 8 x 5 shee t. All eight s k i lls 

were then stapled together and p laced on a clipboard . 

During the testing session the rate rs did no t confer . s b -

jects performed the skil ls at an angle to the raters so 

that alignment as well as s k ill performance could be ob -

served. 

Instructio ns to the Rate rs 

Place the number corresponding to the appropria e 

skill level in the blank provi ded below the de scriptions . 

The skill levels should be considered cum lative , i . e . , to 

rate a skill level of 3 the s ubject sho ld per f orm levels 

l, 2, and 3. 

I nstruc tio ns to the Subjects 

We are going t o do some dance exercises . Please 

watch me do the exercise first . (Demonstration by investi -

gator. ) Now do the exercise with 1 e . (Sub 'ect a~d l~ves -

t igato~ perform skill together . ) Good! Now I want vou -o 

try it by yourself, please. (Student ?erf rms he s~i -

alone. ) Good! Now watch the nexL exer ci s e . 

The above instructions were repeated for , / 

P ~e, re -eve, 

spinal roll-up , battement te~du , sauL~ , a~d lea8 . ne 
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addition was made for instructions for the releve which 

wa s the request--balanc e as long as you can. The following 

instructions were used for te s ting 4/ 4 r h y thm and 3/ 4 

rhythm . 

Now I am going to beat the d rum, plea s e wat h the 

rhythm. (Investigator beats two measures of 4/ 4 rhythm . ) 

Now try clapping with the drum beat . (Investigator nd 

subject perform simul taneously.) Good! ~ow clap the same 

rhythm by yourself. (Subject performs alone . ) ood ! 

Now use your feet or ano ther bod y part to show me the 

same rhythm. (Student perfo rms alone . ) Good ! Th nk yo 

ve r y much, that is all, yo u may return to class . 
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MOVEMENT AS SESSMENT RAW SCORES 
FOR EXPERIMENTAL AND CONTROL 

GROUPS 
(n=20) 

Group Pr ete s t Re t e st 

E 13.3 3 13 . 00 
E 15.00 15 . 00 
E 1 4 . 00 14 . 00 
E 17 . 00 16 . 00 
E 20 . 00 18.00 
E 16. 0 0 16 . 00 
E 20. 00 13 . 66 
E 22 . 00 22 . 00 
E 2 2. 33 22 . 33 
E 24 . 66 24 . 0 0 
c 16 . 0 0 16.00 
c 1 6 . 00 16 . 00 
c 12 . 00 12 . 00 
c 14 . 00 14 . 0 0 
c 13 . 00 3 . 00 
c 24 . 00 24 . 00 
c 23 . 00 23 . 50 
c 20 . 00 20 . 50 
c 21 . 00 21 . 33 
c 20 . 6 0 20 . 60 

l?o s ttest. 

17 . 33 
19 . 33 
25 . 00 
18 . 66 
21 . 66 
1 7 . 66 
21 . 00 
2 . 00 
24 . 00 
25 . 66 
16 . 66 
1 4 . 33 
10 . 00 
16 . 00 
11 . 5 0 
2 3 . 0 0 
25 . 00 
17 . 00 
_o .oo 
2 . 00 
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Iv10VEMENT ASSESSMENT RAW SCORES FOR 
OVERALL INTERRATER OBJECTIVITY 

(n=l8) 

Group Rater l Rate r 2 

E 11 16 
E 15 15 
E 14 1 4 
E 17 17 
E 20 20 
E 1 6 1 6 
E 20 20 
E 22 22 
E 24 24 
E 25 25 
c 1 6 1 6 
c 16 1 6 
c 12 12 
c 14 14 
c 13 13 
c 24 24 
c 21 21 
c 21 21 

Rater 3 

1 3 
1 5 
1 4 
17 
20 
1 6 
20 
22 
24 
24 
1 6 
16 
12 
14 
13 
24 
21 
20 
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CREATIVE DANCE/ HOVEMENT SESSIONS 

The creative dance/ movement sess ion s were conducted 

with three main teaching areas in mi nd : basic movement 

skills, movement with others, a nd compo s ition through 

structured improvisation. Ba sic skills included teaching 

items such as turns, jumps, hop s, leap s, qualities o f 

movement, and uses of energy . Awareness of movement with 

other s involved u se of s uch techniques a s mirroring, weight -

sharing, and group or par t ner shapes. Composition t h r ough 

structured improvisation included use of instructor 

guided ordering of moveme nts, pictures from magazi~es , 

pipe cleaner shapes, and a feeling bag (emotions o r 

feeling written on sl ip s of paper and d rawn from a bag) 

The overall methodology for teaching the s e area s was 

creative rather than directive . In a c reat ive approach 

the instructor guides the student and obtains t he final 

end tnrough t he students ' experimentation rat he r than by 

showing the student s ane desired e~d pr oduct to be copied . 

Questi o::-1 s and comment s to guide students and elici "!: move -

ment res pon ses included-- "How many wa y s ? "; "S ' OW e 

a new '>vay • I H • 
• I "Is t here anot~er way '") II • 

• I " lvh a t 

can you add to ? "; "Let ' s tr ~ " Acceptance 

of whatever is created tnrough experimentatio ~ is ;1ecessa:::-y; 

however, through positive rei~forcemen t and gu'dance, 
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concepts and skills can be taught . Teaching in this way 

encourages responses unique to each individual student 

and group. The daily lesson outline presents the basic 

ideas and techn iques used in teaching the experimental 

sessions. The class e s were taught from the same lesso n 

plans and varied onl y in a s much as each indiv i dual 

responded in a unique wa y to the mat e rial p r e s e nted . 
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