
( 

f, 
r 

The Development of a lJotor CreaU v i ty Test 

Ueing Fluency and Flexlbili ty Measures. 

by 

Ginette Gln~:i'as 

• 1 
c. 

... 

A Thesis Submitted to 
The Facul ty of Graduate Studies and Research 
in Partial Ful~il1ment of the Requirem'ents 
for the Degree ot Master of Arts (Education). 

Department of Physlcal Educa t 10n 

Divis10n ot Graduate Studies and Research 
Facultyof Edûcat10n, 
McG1l1 Uni versi ty 
Mon'treal, Quebec 

Il 

.® February, 1986 



. 
\.: 

Î 
. r '. 

. . 

l , 

11. 
r' 

ABSTRACT 

Gu11ford ldeD~,t led four main factors of 
,. 

creativlty: 

nueney, flexlbl11 ty, ol'!g1.nall ty and elaboratlon. Dodds 

( 1978) recollUllended the use of both Jul1ford' s factors and 
/ 

) , 

behav10ral def in1 tions of movement elements to o~serve and-
, 

assess motor crea-,ti v 1 ty. Creative dance progràms alm at 

providlng 

(tluency) 

students wi th a, large vocabulary ) of moveèents 

and tac!l.! ta~ing manipulation of movement 

elemeDls to produce ,. 

Most p evious' research 

varlet y of res~onses (flexl~ill ty). 

ln motor crea tl vi ty focussed OD 

fluency and original.! ty factors and resuHln~ measur!ng 

tools were tedious, " t.1me consumlng" and of li ttle use for 

teachers • 

The purpose- of th1. •. Itudy wa. to develop and val1date 
t 

an instrument to aSlelUI crea t i vi ty ln the context of dance • 

'l'wenty four grade two IItudentll were selected. Fge movemerit 

elementa and two creatlvlty factors were deflned by'four 

Test (JlFrr) and O'Neil'. Re:flned)l<>vement Analysie Categ6ry 

System (RMACS). Resultll showed n~'relat10nShlp between the 

two tests. Baaed on thls study, 1 t was concluded the two 

tests were Dot "measurlng the same variables. 
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RESUME ,... 

Le but de .5lette étude est de ~velopper et valider un 
, 

1D8trument de mesure de la créa t ivi.~é pour la danse. Qua 'tre 
" pr1nclpaux facteurs de la créativité ont été ldent1.fiés par 

Guil:tord. bodda (1978) " recoll1lllande , l'utl1,1sation de ces 

facteurs avec un cholx d' acU.ODs motrlces blen détin.1es 
, 

pour 1 1 observa tion et l' éval ua tion de la créativité 

motrice. Les programmes 
', . de danse créa t.1 'le v.1 sen t l , 

, procurer aux élèves un large éventail de mouvements 

(affluence et à. encourager les dlvers-es 

1 util1sat1on,S <de chaque élément du mouvement (flexlbill té 

d'idées)", Jusqu'à présent, l'affluence d' idées et 

~~J.iinali té 

recherches dans 

constituaient les objets de la plupart des 

le domaine de la créativité motrice. J En 

raison de leur cOJDplexl té et du temps nôcessaire " leur 
~ 

admln18trat~on et complla tion, les l.n8truments 'de mesure 

Qui en on~ résulté se sont avérés . peu pratiques pour 
-.,.-- ~ 

1 t ens".gnant" 

Vingt-qua tre ,élèves de deux1.ème année, scolaire 

furent sélect.1onnés pour cette étude. Deux facteurs de 

créàti v.1 té e"t cinq éléments de mOuvement ont été choisis' et 

-déf lnls par quatre experts dans le domaine de la danse, 

établissant ainsi la " validité' de contenu. Les réponses 

motrices à deux prOblèmes ont été f llmées sur vidtio pOUl' 

6tre ensui te éyaluées par trois juges qua~t lieur 

affluence d' ldées et flexi bU! té. . Les réaul tats du "Motor 
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.Fluency .. rl"exib1l1 ty Test'" (parr) ont aU8s.1 ét~\ comparés aUX 

ré.dl tata du "0' Ne:,~l' Il Ref.,l,ned 
, . 

Syst.m" (RUACS) . Selon la 
t 

/ 

Yovement Analysis Categ'ory 

corrélation "Pearsop 

Product-NolDen~", aucune relat!on n'exIste entre les deux 
J 

tests. Les résultats de ëette étude .1ndlquent qu~ les deux 

, test. ne mesurent pas les mimes variables . 
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CHAPTER l 

INTRODUCTION 

1 

Creatlvity has received lncreased attention in the-

last twenty years as business lead~rs, psychologlets and 

educators have elucidated its importance in society. 

,Creativity research Is needed to aeelst teachers ln 

ldentlfylng creative potentlal, in measurlng students' 

progress towards instructlonal objectlves, ln deslgnlng of 

programs and in providlng tutqre guidance tor indlvidual 

students (Bauernfeind, 1963; Beveridge, 1973; Brennan, 

1976; Gowan, 1977; Jackson-Glass, 1982; Johnson, 1977; 

O'Neil, 1982; Philipp, 1969; Steel, 1975; Tanwar, 1977; 

Torrance, 1976; Wall, 1971) • 

With a growlng Interest in the field of movement, many 

researchers have investlgated the relationships between 

motor creatlvIty'and existlng tests of creatlvlty, IQ and 

physlcal performance. Generally, results Indlcate that 

motor creativlty ls specific and that It doea not relate to . 
verbal or figura~ creatlvity, motor abillty or intelligence 

(Beveridge, 1973; Dodds, 1978; Jackson-Glass, 1982; 

Johnson, 1978; O'Nell, 1982; Roseman, 1984; Wall, 1971; 
~ 

1fyrlck, 1968) • 

Various problems are related to the identification and 

maasurement of creative abilltl~. FOr example, Petrosko 

(1978) polnted out that: "It is weIl not to lose sight pt 

the elu~lve nature of the construct being measured ••• The 

---~-

• 
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challenge of measurlng cre~lvlty Is the paradox of trylng 

to bulld a standard way of capturlng a nonstandard 

behavloral productIf (pp.11S-119). Also the lack of a 

general wldely accepted theory has led researchers to 

utll1ze varlous approaches to the measurement of creatlvity 

(YcCormac~; 1975; Poole, 1979; Slngh, 1975; Tanwar, 1977). 

Guilford (1959), one of the ploneers in creatlvlty 

testlng, .provlded some llght wlth his factor analytlc work. 

Guilford identified four main factors contrlbutlng to 

~eatlvity: fluency, tlexibility, orlginallty, and 

elaboratlon. Based on these four factors, Gullford (1959) 
! 

and Torrance (1966) developed verbal and f~gural. crea~ivlty 

test batterles. The llterature provides evldence for the 

multl-dlmenslonality of creatlvlty; it Is theretore 
, 

recommended to use a variety of tasks and measures to study 

creativity (Brennan, 1976; Steel, 1975; Torrance, 1965). 

Each of Guilford's 
, 

factors may ea~lly be applled to 

movement creatlvity, slnce movement responses land 

themselves to open observatlon 1~ ways that cognitive 

responses do not (Brennan, 1976; Dodds, 1~78; Glover, 1974; 

O'Neil, 1982; Steel, 1975). According to Dodds (1978), 

these factors are observable as "They represent classes of 

actual behavlor that can be seen, hèard or counted" (p.266) 

and tbU8 result in a qùaritltatlY~ measure rof 

creàtlvity: 

, . 

\ 

motor 
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The field of dance appears to be an ideal medium for 

creativlty. Hawkins (1964) stated: 

The fundamental i'ngtediefit in dance ia the iJ!lpulse to 

create. The urge ta sénse, dlacover, and relate tends 

to culminate in the creatiTe act (aa cited ln Steel 

1970, p. 37). , 
Creativ~ dance programs often ut1l1ze adapta~lons of 

Laban's mOTement analysis as a theoretical framework. 

Rudolf~Laban deTeloped and deacrlbed a mOTement analysis . 

v 

âppllcable to educatlonal dance .ln which mOTement elements 

.ere classifled under four main mOTement c~cePts: 1} the 

instrument of expression, or the body; 2) how the body 

mOTes, or the effort; 3) where the body moves, or the 

spacej 4) the relatiQnshlp of body part~ or ~ndiTiduals 
(Laban, 1960, 1975;' North, 1964, 1971; O'Neil, 1982; ( 

r , 
Preston-Dunlop, 1963; Russel~,( 1975; Stanley', 1969). 

Laban's approach to movement has not gen~rally been 

juxtaposed to Guilford creativity factors. CreatlTlty tests 

ln dance should reflect curriculum content and tharefore 

mlght benefit by- 1ncluding Laban's basic movement cdncepts. 

O'Hell's Reflned Novément Analys1s, 8S a test of motor 

creatiTity, provided a major contrlbution, by uslng Laban's' 

. mOTement e1-ements in the realm of motor creat1v~ty in 

dance. 

, 
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Uany tests of motor creatlvlty hav& proved to be 

rellable and valld" and thus usetul for researcl.h purposes. 
, . ~ 

Ho.ever most remain lmpractlcal tor teachers 1 use. 'In,' the , . 
area qt dance, Glover (1974), Steel (197~) and Brennan 

(1976) lnvestlgated motor creatlvlty measures but reported 

.scOrtng Inconàlst~ncles and the need tor further retlnèment 

aJ1d simpfi"1icatioD of se-orin& procedures. 'Interestlng 

movement problems have been developed, but the scorlng 
• 

procedures are t~(1ious and tlme consUJlling (Beveridge, 1973,; 

Wyrick; , 1968). "Ev~n O'Nell's R,efined ' Uovement Analysis 

eategory System ( 1982) in which twenty-six subjects "ere 
• • 

involved, requlred twenty-four hours for the training and . - . 
the observation sessions. 

It is important that the measurlng instrument control 

subjective judgment. T~achers, often ~ave biases and 

preconceived Ideas of who or what ls creative (Bauernfeind, 

1963; Brennan, 1976; Poole, 1979; Stalker, 1981 j Steel, 1975; 

Torrance 1981). Obje~tlve evaluation Is not possible when 

-. dealin, wl th an instrument based solely on observations 
y 

unless som& speèiflc criteria have been well'defined and . 
p~edetermined. As ~dds (1978) a'rgued:. 

Wltb precIse, agreed-upon deflnltloDS for movement 

responses as gUidellnes, two or more observera can 

easlly attend to the same parameters of a movement 
• 

, • .-
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samp1e, wbl1e wltb6ut such ,an agreemen~ tbey could 

easl1y ~b!lerve dltfereilt .,.dll1lensions of tbat same 

perfOrJ!UlilCe (pp. 266-267). 

Thus, an· objectlve test of motor creativlty 1.nc1vdlng 

Laban'e movement elementa, wltb behavlourally defined 

criteria would be of great value to the field of da~ce. Ta 

date, only O'Nell created suéh a test. , 

O'Nell (1982) selected six movement elements: "range" 

(elament wlthin the body concept), "time", "flow" Celemente 

of effort), "leve1","'direction" (elemEflts of spacé), and 
. 

"relatlonship" of body parts. Q'Neil's reeults Indlcatéd 
~ 

that flve of her behavl~ra1 deflnltions for movement 

e1ementa were eubstantiated, but that the one to~ 'flow' 

was note 

Q I Nell ' a test mlrght be improved .. 
For example, sinee young cblldren 

famll1ar 91th the element of 

in a number of ways . 

are usually not very 

"relatloRehip" (with 

Individuals), it could be elimlnated. Wall (1971) 

. explalned: "Soclally,> at thla stage, tbe chlld ie 

egocentric and therefore tbe main relationship existe • 
between the child and the, t~aeher" (p. 21). The elements 

'boAy parte' and 'body actions' eould replace O'Nell's 

~lement 'rang~' for the body concept, since they are more 

readl1y observed. The elelllent of. 'flow', being dltf lcul t to 

dèfine for ob .. rvation purposes could therefore be 19nored. 

" / 
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Thua, the move~ent elements 'body actIons', 'body parts'" 

'tIme', 'level' and 'direction" c6uld be readIly observable 

and repreeentative of the 'body', 'effort' and 'space' 

CODC.pts; three important concepts of the dance curriculum. 

In sur.unary,. there Is a J;leed for a test of motor 

creativity ln the context of dance so that teachers might 

evaluatè the effectlvenes8 of thelr pro~ran. Such a test 

should reflect the currlcula whlch in the area of dance 

frequently steme trom Laban' s movement analysls. ' 
, 

Furthermore, the test must be objective and practlcal for 

teachera ' use. 

Statement of the problem 

The purpose of the etudy De to develop and val1date a 

test of motor creatlvity for dance us~ng. fluency and 

tlexlblli ty measures and f 1 ve movement; elements: body 

~Ct10D8, body parts, time, level and direction. 

Hypotheses>' ," 

The Motor Fluency-Flexibllity Teet (YFFT) would represent a 

valld, rellable and objective means of assessing motor 

creatlvlty. 

Assumptlone 

It DS assumed that the chl1dren have been 

appropriately exposed to the concepts of the selected 

movement elementa and theretore understood and wer~ able to 

utllize the aovement concepts ln their creative expression • 

.. , 
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Del1.1 tatioDS' 

Tbe study was d,el1ml ted to randoalY selected ,!,ubj~cts 

~rom second grade classes ~n ,a middle class ',SUburban', school \ 

ID Uontreal, Quebec. The study was a1so de11mited to , . 

sUbjects who had been exposed t~ Laban's movement ooncept~. 
l 

Limi taUons 

1) "A stress tactor related te pertorming "in solo" might 

have attected the re~ults of this study. However, the 

imitative effects ot ~ group situation would have'been more 

severe. 
. ' . .. 

2) The performance of the chi1dren in the presence of the 

cam~ra aDd the, technlcian mJ.gh t Dot have been typical • 

'However., the presence of the camera on previous occaJlon's . , 

~during the dance clasaes should have greatly reduced this 
'2 ' 
~:. 

bet ini tions 

Crea t1 vi t,y Involves ma1nIy dlvergent "the 

generation ot information trom given intormation where the 

eaphasis is ·upon varlet y and quanti ty ot ~utput" (Guilford, 

1967) • 

Motor çreatlvity ls the combination ot perceptions, with 
) 

partlau1ar emphasis on the kinesthetic perception, into ney 

and fresh motor patterns ("y~lCk, 1968) • It is 

operationa11y detined in thls·study as the composite score' 

ot motor tluency and motor tlexlbl1ity. 
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Uotor fluency 18 the total ~umber of movements produced. 

Motor flexlbl11ty 18 the number of dlfferent~categories , 
Into whlch ~dYement responses fall. The categories ta be 

used. ln classlfylng reaponses are,elements of the moveme~t 
. , 

concepts: body actions, body parts, tlme, leYel~ dIrection. 

Notor Fluency-Flexibllity Test (NFFT) 18 • the instrument 
, 

designed in this study to asslst teachers in observing and .. 
assessing creative abilities ln dance. 

Noyement problems are the verbal problems used as stimul~ 

to evake motor responses (B~veridge, 191'3). 

Movement eleoents describe the specific use of the bod*, 
~ , 

effort,_ space, and relation to self, o~rs and Obje9t~. In 

the present study the y represent categoriés withln ~acb 

MOyemont concept: body actions, body parts, time, levei and 

direction. 

BOdy Actions involve \ locomotor, non-loeom~tor motion and 

stl11nes8. The main éateg9ries ot actions are: jum~, turn, 
, 

.travel, pause, gesture and ·st~pping. Sub-categories are 

Included in the Appendix. 

Body Parts are either 1) leadlns;· 2) supportingi 3) in 

contact. In thls study, only supportlng body parts are 
1 

Identlfied~ 

!!!!!. reters to bO~y tlme ln movement. Elements are:, 

1) increase of apeed; 2) decrease of speéd; 3) maintaining 

ot speed. 

" . 

\ , 

\ 

\ 

• 
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LeTel ls the relationship of the'b04y to space in the 

vertical plane. Elements are~ 1)0' high (head ~is in its 

normal area or higher, the ext~emitleé reach the hlghest 
, .., 

plane; 2) medlum (most of the body'moTes in the area 

l1mlted by the shoulders and knees . wh en 'the body ls 

upright)i and 3) low (most of the body moves ln tae area 

located below the knees when the indivldual 19 uprlght). 

Direction ls the relationshlp of the body to spaee ln/the 

horlzont~îrplane. Elements are: 1) fonrard (1eadlng wlth, 

the front of the body) j 2) side"ays (l~ading ~ith the right. 

or 1eft side) ; 3) diagona~ (diagonally forward or 

backward) , and 4) 

body) • 

. . 

b~ckward (leadlng ,wlth 

.1 , 

. , 

" . 

the back of the 

1. 

" , 

1 

, . 

''" 
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REVIEW fg THE LITERATURE 

• 10 ' 

The~ purpose of thls study was to-develop and valldate 
\ 

. 'the Kotor Fluency-Flexibility Test (YFFT) designed by the 
«-

Investigator. The Information presented in thls chapter ls 

discussed under the tallowlng headlngs: 1) need to deflne . . 
and measure çreatlvlty; Gullford's St~ucture-of-

Intellect; 3) façtors influenclng creatlvitYj 4) the 

multl-dlmenslonal aspeit of creativltYi 5) research ln 

motor creatlvlty; 6) motar creativlty' testing; 7) the 
. . 

JIIeasurement issue; and 8) summary of the review of 
• 

literature. 

Need ta deflne and me8sure creatlv~tl 

Creat1 vl ty. has now become -'" a major prlorlty in 

educâtlon (Barron, 1973; Maslow, 1959; O'Hell, 1982; 8teelt 

\1 

.. - . 
1975). rar more than thlrty years, - there has been 

r 

inç~easlng interest ln creatlvity research wlth the 

underlylng assumptlon that crea~lve potentia1 lles wlthin 

each indivldual (Berman, 1983; GUllford,. 

Jackson-Glass, 1982; lIas10w, 1959; Steel, - 1975; Taylor, 

1962). Desplte the fact that the fleld has galned some 

recognition, much remalna to be done to better understand 

,creatIve thlDklng abl11tles. Indeed whi1e valuable studies 
~ 

bave attempted to elucidate the multl-dlmeBsional aspects 
1 

, 
of tfie subject many controversles remain • 

• 

'1' 

- .. 

J' 

1· 
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Philipp (196~') strès-sed' the impor.tanc.e of. testing for 

breativl ty.: "The" ldelltlflèation of creaU ve .. potentlal 

"ithin the indlvidual chlld le- the firet step 

. -toward su~rt and encouragement of creative developmènt" 

(p.163). Seyond the ldentl~icatlon of creatIve ladlvlduals, 

Torrance (1976) a1so determined flve uses of creatlvity 

t.sts: .-
" , 

1: To obtain a more complex unaers~andlng of the human 
'\ 

1Il1nd and persoDality, and 'theill "functionlng. 

2. Aa . a poss1ble 'basla for indi vIdua;Uzlng 

,1nstructlon. 

, 3. As a part of the process. of gulding mental - 'gr.Qwth; 

as an Indlcator of' men~al health statua, and as a 

source of clues for remedlal or psychot~erapeutic 

- programs. \ -, 
4. As a means of assessing the dlftererîtla.1 effects of 

-varlou~ klnds of exp.rlment~l progràms, new cprricular 

arrangemen ts or mate%\lale, organlza tionai , 
arrangements, teachlng procedures,' and' the like. 

e. As' iDdicators ot gro"th potèntlai and future 
, 

guid.nce needs' (p. 137). 1 

Although justification to· measure creativlty seems 

. évident, the question of what to measure 18 still , , 

unaDswered. Rhodes (~961) suggeated that the pr~~usion ot 

de! in! tlons" avail~le are not mutua111.. exçlusi ve, bu.t 

~ 
1 

-. .. 

•• 

1 

" . 

, 1 
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over1ap and intertwine. Torrance (1966) described creative 

thinking as "lfbat takes place in the proceas of sen!ling 

d1f:ticul t ies, problelll8, gaps in information, mlssing 

elements" maklng guesses or formu1atlng hypotheses about 

these dJlciencies; testlng these g,uesses and possibly 

re~,lna them; and flnally, 1n communlcaUng the results" 

(p.6). Rogers (1978) descrlbed three inner conditions of 

constructive creativlty: an openness to experlence, an 

internal locus of eyaluation, and an ability to toy with 

-elements and concepts. Taylor (1962) defined creativity as 

an abll~ty to sense ambiguitles,.to form and test hunches, 

to toresee consequences and Infer causes, and evaluate. 

Torrance (1966) a1so clearly polnted out the need to 

define creatlv.1ty when he sald: "Any measurlng instrument 

should be evaluated in terms of the de!inltlon of ~he 

phenomena It 18 designed to asses~ and Its resu1ts should 

be in terpreted in terme of thls de! lni tion »--(..p. 6). Almost 
----..1 

unanlmously authbrs and researchers'agree on the lack of a 
<' 

~id,ly accepted deflnltlon of creativlty and of valid 

crIterIa for its measurement. For many reasons, such as 

Ident~fyin~ the multiple aspects of creativIty, It ls urged 

that a battery of measures or tools be developed (Nishra, 

1917). 

" " f 
". 
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Gullford's·Structure-of-Intellect . 
Only ln the .last le'll decades, has research in 

~ucation bagun to look at creatlvity as an eDtI~Y separate 

from intellIgence. Huch of the early 'IIork on creatIvlty 

came ln the fifties fro~ psychologists such as Thurstone 

and Gullford who investigated the components of 

intelilgence and later applled a similar theore~lcal 

orientation to creativity (Roseman, 1984). 

Guilford (1959), 
~ 

one of the pioneers in creativity • , 

testing, provlded a theoretical~frame'llork for the study of 
'-
-~ 

creatIvlty~ The Structuré-~-In-eellect as~outllned by 

Guilford (1959) contalns three types of categories: 

r 

1) Contents - the .set of stimuli acted upon includîng" 
~ 

figuraI (auditory, visu'l and klnesthetic), symbolic, 

semantic and behavioral areas. ' 

~) Operations ~ the use of the conténts, ,informat~oD 

or llction taken upon the ,'s~ Imulv-l ( cogn-l t ion, .. 
, memory,convergent thinkln_, diversent thIDking and 

• 

evaluation). " 

3) Products - t~e res~ çreated br the acfion 'IIhich 

~could be' claseifled into: a) unIts, 'b) classes, , 

) c) relations~ d) Ir' .eTstems~ e) . transformations, 

i) implicatlons (p.8). 

Guilford/s distinctlon be t'lie en convergent and 
, 

divergent thinking made a gre~t 'impact '~eo creativlty 

1 

\ 

• 
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research. In bis model ot bUt1an lntellectual ab1l1 ties, be. 

descr1bed tlve operations: cognition, memory or retent1on, 

conver-gent thinklng, d1vergent thlnklng and evaluatlon. 

CODv~rgeDt' th1Dkl~g lnvolves deduct10n and the drawlng of 

tully determined concluslons frbm given information. It 

calle tor convent1onal, stereotyped ideas. Taylor (1962) 

compared, th1s abll1ty to recognizing a correct answer on à. 

multlple cho1ce, taek. In contrast, dl vergent th1nking 

lnvolves thiDklng in dltterent directions ae one searches 

tor a variety of possible solutions. According to Guilford 
'1 ~ 

(1967), creativity prlmarIly lnvolvee divergent thInk1ng or . 

"the genera t ion ot informa Hon from gi ven lnf~rma tion "here 
(/' 

tbe emphasls le upon varlet y and quantity ot output" 

(p.213). 

Guilford (1959) identit led tour prlncipa 

of dlvergent tb1nk1ng: tluency, th~ flow of i 

quantlty ot 1deas prodbcedj flexlbility, 
1 

chang\ directIon or modlfy ~nformatlon or the varletr of 

ldeae produced; origlnalUy, tbe productloo of 'unusual and 

novel Ideas and, elaborat10n, the product10n ot a variety 

Of Impl1 ca t10ns and the addition of detail. Al though 

transformation abillties whlch prlmarl1y 11e outslde the 

divergent production category also appear to contribute to , 
creative thinking, a. slgn1tlcant aspect of'~reatlvlty is .,. 

accounted" for -ln terme of operatlons oi d~vergent 

'h 
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production. There:fore, GUllford devoted most o:f his 'worIc to 

the are a o:f divergent thinItlng • 
• 

Researchers 1 have viewed the procase of crea U ve 
f 

thlnklng and dl vergen;t thlnk!ng as part of the cogn! U ve 

domain. Much con:fusloD remains however as to the extent of 

the relationshlp beheen divergent thinking and creat! rUy. 
, l ' 

The terms have been used lnterchangeably iJi· the li tera ture~ 

Further research beyond the scope of' the present study ls 

needed to belp distlnguish between them'more preci-sely. 

Nany researchers have inves t iga ted the possible 

rela t iODSh!p bet_.een crea ti v 1 ty and var lous measures of 

gener«l intelligence. The results suggest that a minlmum IQ 

Is necessary to engag.e ln creative aet!vities, however, 

beyond that minimum, creatlvlty has lltt1e' to do with IQ 

(Anderson, 1959; Asthana, 1977; Getzels "Jackson, 1978; 

Guil:ford, 1968; Jackson-Glass, 1982; Rawat & Argawal, 
, 

1977; 'Roseman, 1984; Roweton, 1970; Steel, 1975;- Taylor, 

1962; Torranee, 1962;, Vernon~ 1978). Since intelligence 

tests emphasize convergel).t ab!11 Ues, one should not expect 

to flnd much corre1,aUon between di vergent produ~t1on test 

scores and IQ (Guiltord, 1967). Numeroue. studies have' 

demo~strate~ that ~reati vit Y scores and IQ ar~not h.1ghly· 

related and that meaaures of general 'inte111ge'nce fai1 to 

pred.1ct crea tl vi ty '(Asthana, 1971; 
- , 

Taylor, 196~; Vernon, 

1978) • 

.' 
" ,1 
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Factors influenclng' qeativity , 

the cognitive aspect, of creativlt) have Although . .' 
received most of the attention, _It aeems that the affective 

aspect à,lso plays ~ major role. (GUl~for'd, 1968, 1977 ; 

Steel, 1975; Torranee, 1963). In addition ta cognition, 
.. 

persona1i ty characteristics, motivation and envlronmenta1 

- conditions a1so Influence cre~t1vl,ty. The envlronment may 

act as a :tacll.! tator or a restrlctor of creatlvi ty. An 

open, nQn-crltical and positive envlronment appears tO'be 

most faforable (Anderson, 1959; Deltour, 1977). It fosters 
~ . 

creativlt)" to the extent that It tolerat'8s devlatlon :trom 

-.flle' tradi tiona1 and permite freedom. 

Hume roua studies offer eJtrong support for th'e view 

that creative tbInklng proc.esses can 
~ 

be enhanced through 

d1.rect J:nterventioD (Feldman, '980 ; Roseman, 19~4i 

Torrance, 1973) • Praeticlng ,divergent production skil1s 
'-

sl:1ch as problem-sol v .1ng has the best chance of stimula ting 

crea ti ve development (Gu.1lford, 1959; Steel, 1975) • 

Torrance (1976) r~vIewed the results of 142 studles whlch 

Jltt.smpted ,ta teaçh creàtivi ty wl th a var.1ety of methQds and 

found that 72 percent had been suceesefuI. Education may 

thèrefore promote creatlvlty. The extent to which It can b,e 
, 

mot.1 vated and developed ls cfependent upon the opportun! ties 

each Individua1 ls given for expresa.1"On and dlscovery • 
• .. . • . '" .. 

.. \ . " .. 

r 
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Busse and Mansf 1eld ( 1980) , , questioned much of 

.Torranoe' s research arguing that Most of divergent th1nklng 

tests are probably Influenced by factors such 'as 

pers1stence and an understanding of the kincls of aDswers 

that are expected. Indeed, aD Increased famll 1 arlt y w1th a, 

test may al ter the resul ts of a, post test and perhaps 

expla1n the improV9m~nts in creat1vlty. Accord1ng to Lewis 

(1974): "Conslstency of performance on d.! vergent th1nklng 
-' 

~ 

tests Is affected by tamll1ar1 ty w1 th the test, the k1ncl ot 

respoDse expected and the condit1ons of aclmJ.nletration" 

(p.153). 

The emotional, physical, motlvatlonal and mental 

heal..th factors affect cre~' functlonln~ and development, 

and may al. tel' test resul te. Nevertheless J ~owa~ ( 1967) 

stressed the urgent n~ed to recogn1ze creative talents and 

to provide an educaUonal env1ronments wh1ch facllitate the 
" 

development and growth ot creative potentlal • . 
Tbe mul ti-dimenlJ1onal aspect of creativl ty 

Binee 'creat.lvity seems mul ti-dlmeDslonal, 1 t - 18 

,ullually rècommended tha. t a var1ety of tasks and measures be 

useel to study lt (Brennan, 1976; Steel~ 1975; Torranoe, 

1965) • Belcber and Rubovits (1977) ,studied tbe 

interrelat.lonsb.\,ps among teD diffèrent creatlv1ty tests • 

Tbe stucly demonst,rated that; • ' -i-

, 
" " .' 

" 

,'il' 

.. 
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S1ngle tèata of ereativity are inadequate to explore 

the conatruct. Tests tha t purport to assess this 

concept are at best, partial news of th1s complex 
. 

behavior ••• Care ahould be tflken "hen creat1 vit Y tests. 

are used for decision-maklng purposes (P. 220). 

l~ additioD, Torranee (1966) reeommended that scores'be 

stud1ed in relatioD to one another, since a Single score 

may be misleadlng if not vie"ed in relation to the 

other scores. 
~ 

In an attempt to measure the. many aspe~ts of ' 

crea~v i ty, Torrance ref 1ned 

Steel (1971» claimed tha t : 

several of Guilford's tests. 

1fJl le Guiltord based his e~a1uation ot cr"tivity o~ 

évidence from correlations of test scores of the 
~ 

degree of trait manifestation, Torranee based 
, . 

differences in creative abi1ities as difterences ln 

human potential, not as traits eommon to a11 (P.18)~. 

Over a period of about ten years, Torrance and his 

associates have developed several batteries of tests tor 

use ln a11 cultures and from kindergarten through graduate 
" . 

school (Biondi 8& Parnes, 1976). "The Torrance Tests of 

Creative ·Thinking" (TTCT) Include verbal and figural tO!:,MS 
• t, 

based on a person' 8 di-vergent production abll! ty in. 

fluelfcy, , 1'lexiblli ty, original! ty and elaboratlon 
~ 

(Torrance, 1966). Since Torrance believed in the mul ti-
~ 

l' 

:: 1 
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-----.' dlmenslona11ty of creativity ,d ln the tact that no one 

met~~d could s1,JCeessfully 'asses~ ereatl)"e potential ln.. aIl 

Us aspects, he aiso, developed the "Thinking Creative1)' ln 

ActIon and Movemen t" 

creativl ty. 

test (T9AM) , 

/' 

ta assess mdtor 

The Thlnklng CreaUvely ln AcUon a.nd ldovement test 

, (TCAM) was deslgned fo'r ' ~se wi th three to eight year old 

chl1dren. . Torranee 
/ 

beÜ.eved that . preschooi chlldren 
, 

expressed thought through the klnestlletic modal! ty more 

than the other modal! ties. The . test !neIud.es tour sets of 

aetivit!es: 1) 1I0w many ways? 2) Can )'ou move lilee? 3) \'Ihàt 

other ways? 4) What ,mJ,ght it he? The test !nvolves 

demoDstra ting var 1.9us ways of running and wallc),ng, 

pretendlng to aet l!ke var10us animaIs qr people, showing 

various ways of puttlng paper cups ln a wastebBsI<:et and 
, .,. 

flnding ditterent thlngs one ean do with paper cups. Bath 

verbal and motor responses are accepted. Torranee 
, 

eODsldered tha t the use of the TCAM ta be more adva~ tageous ,,' 

for chlldren wl th undeveloped verbal and drawlng akll1a ta 
. 

exhibit their -creat1ve th1nklng potenttal rather than using 

the figuraI and verbal forma of the TTCT. 
.. ~ 

Research 'in motor eréat!vlty 
-\ '\ 
" Wl th the growlng Interest ln the field ot movement. 

~ , 
manyo researehers hQ.ve Invest1gated the rela t 10nsh!ps 

between 'motor creatl vi tt and exJ.sting tests of cr~at.iv1ty 

; .. 

'1 1. 
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anel phy"lcal performanctl. Thelr results seem to lndlcate 

that motor creatlvity lB quite'speclt1c and that ls,does 

not relate to verbal or figura1 ~reatlv1ty, or motor 

abll1.ty (Beveridge, 1973; Jackson-Glass. 1982; O'NeU, 

1982; Roseman, 1984; Wall. 1971; W'y;rlck, 1968) •. 

Varlous issues sur round motor creati vl ty. Particularly 

proDl.1nent have been studies 1) addresslng the mul ti-

dimanslona1l ty of motor creatlvlty, 2) exploring the 

rela tlonslUp between motor creat! vi ty and verbal or t 19ural 

creatlvlty and 3) Investigatlng the r.lationship beiween 

motor creatlvlty and motor skl11s. 

The multi-dlmensional1ty of creatlvlty lYas high1.1ghted 

111 Steel! a (1975) study of the rela t1onsh~p of three 

er~atlvi ty assessment measures as appl1ed ~o a firet grade 

ciass ln a creative dance sltuation. The creatlvity 

measuree ~nvolved the Torrance Tests of Creative Thlnking ,. 
(TTC'l') (Figura1 Form B), a checklist developéd trom the 

11 terature as a meaeure of pereonali ty; and four movement 

'problems in creative dance taken from the currlculUl!l. The 

movement problellllJ "er~ 'presented aa fol10ys: 

1) Yake a shape with your welght on three body parts 

2) U.lng a rope, make one strong and one "eak shape 

3) Interpretatlon of an ley/hot floor 

.' ., 4) Rhythmic and dynamlc Interpretation of musIcal 

aounds (pp.42-44). 

> , 

. , 

'. 
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The study was implBmen'ted by Inl Ua t Ing a crea t 1 ve '. -dance pr,ogram in a :tirst grade class; Subjects attendec:t 

• each other's performance while 'live jUdges evalUated them 

in a .cIass sl tuatlon on' a four ,point scale. Four polnts 

were a110tted for the use ot unusual posl tion and body 

parts j three pOints for the use of upusual position or body ( 

parts; t"o points for a. correct response "i thout anything 
t 

. ~usual or tor showing a cl~ar distinction bet"een elemente 

. of ·the problem ; one polnt' for -attempting a solutlon that 

was 1D~ppropr la te j and no 'response was a zero. 

steel tound a slgni::ticant' relatlonshlp among the three 

&Alsessment measures. The movement problems correla ted best 

witb a composi te TTeT score ra ther . than J.ndl v Idual 

sub-tests. Movement problem No. 4 corre1a ted/ highest w1 th 
. 

the TTCT. In' general, the movement problems and the 

.oTorranée sub-tests dld not measure 1dentica1 aspects of 

creatlvlty. Results of the TTCT indiçated that elal:)oratlon , 

was the sub-test most hlgh1y re.lated to the enUre Torrance 

test. 

steel a1so ::tound that tb-e teacher, "hUe uS.l.ng the 

'checklists, .rated the children' .v.;ery di'fferently than the 

jUdges. The 'l'TCT scores· and the Judges t ratings were ln 

c,loser agreement than the teacher's ratlngs. Steel 

concluded tbat creativl ty as a general1zed traJ. t "as best 

measured by a varlet y ot tàsks and measures. 

'. 
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,StudièS by Baas (1973) and PhilIpp (1969) support the 
. 

suggestion that motor creatlvlty ls not rela téd to 

verbal creatlvlty. For example, Baas (1973) investlgated 

the relationshlp between motor creat,1 vI ty and rerbal 

'creativlty ln graduate students of dance and related arts. 

, . The Wyrlck Test of Uotor Crea ttvlty and the Torrance Tests 

of Creative kIng (Verbal Form A) were selected for the 

measuremen t motor and verbal crea t.t vlty. The 

Investi concluded that mo~or creatlvlty and verbal 
J' 

among related hlghly creativlty ,not the subjects were 

tested. 

In con tras t • ,W i thers ( 1960) demonstrated that 

slgnl:flçant corre1ations between danGers' scores on the 

movement tasks and the 11' scores on Guilford' 8 verbal 

. creativ~ty tests exlsted. 
t 

Based on Guilford' s factors of 

crea tJ. vi ty i fluency, flexib1l1 ty, origlnall ty and 
... , 

elaboratlon, Wlthers (1960) attempted to Isolate factors 
., 

in motor creatlvity. The movement tasks-lncluded: 

1) Compose a short dance compos 1 tion based on lIalku 
~ 

poetry 
~ 

2) Compose a two minu te movemèn t phrase 'of dance 

3), Compose a two mInute Improvlsatidn perfoA.'::led ln 
. 
raeponse ~o previ'busl1 vlewad film strlp (p.27-29) • a 

1 Four judges were selected to ra te the crea tl'ye perfort:1ances 
,~ 

"i th a nine pOint scale for each of ,seven criterIa of., 

.. 

. . 
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creatl ylJty: , 1'> overall creatiylty, 2) 8~ns1tlv1ti to -the 

problem, 3) or 191nall ty , 4) conceptual uni ty, , 

5) penetration, 6) approprlatepess and 7) technique •. 

1U thers çOlDpared the per,formance task ratings and resul ts 

from .quilford's written tests or mod1fled versions. 

She .concluded that 1. t was possible to measure the 

.. creat1 ve abiL1 ty of dancers' us1.ng wri tten tests of verbal 

creatlv1ty, and that professlonal dancers and dance 

e~ucators could agree ",hen ev~luat1ng creat1v.e a1;l11i ty. 
" 

A third area which has attracted some research is the 

rel~tlonshlp between motor • crea ti vI ty and motor skills. 

Johnson (1978) Investigated the relat10nship between motor 

creativityand motor performa'nce, age and\se.x of young 

chI1dr.en. Johnson used the Wyrick Test of Uotor Creativity 

and a 1I1otor performance test battery. Although she found no 

'relatlonship between motor creatl.vl ty and age and sex, she 

concluded that- children who scort) weIl on measures of motoz: 

performance a180 score weIl on mea_ures of motor 

creat1vi ty. 

PhilIpp ( 1969) also Investiga ted the rela tlonship 

between motor crea~lvlty and selected lDotor skills, height, 

weight, and intellIgence. The Wyrick Motor Creat1v1ty Test 

a~d the Torranee Test of C~atlve 
\ 

Thlnklng were 

administerad.. to slxty-t 1 ve tourth grade ..students. Her 

results Ind1cated that there was no relationship between 

. ". 
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.. 



c: 

- ' 

24 

,fmotor creatlvlty and performance on selected motor skll1s 

or between the various aspects of" creati vi ty. Sim1lar 

re,sults were obtalned by Stroup 'Pielstick (1965) and 

Wyrlck (1966). .. 
Many authors suggest the lack of a rela tionship 

o 
.. 1 

between motor creatlvlty and motor abl11~y (Jackson-Glàss, , ' 

r 1982; Philipp, 1969; Stroup" Pif)lstlck, 1965; Wyriçk, 

1966). However one needs to develop a repertoire of 

prev10usly acqulred. movement skille in ordel" to express 

oneselt freely and cre$t1vel, (Brow "Gaynor, 1~67; Dodds, 

1978; Jackson-Glass, 1982; lflthers, 1960).,It seems tnat -a 

repertolre of basic ski11s may, influence creative 

productlon. In their "Action Thèory" of creativi ty, Brown 

and Gaynor (1967) maintained that a vocabulary of movements 

was necessary for successful creative production. They also 

sta ted tha t: 

- Thê\ greater the amount of, physlcal skil1 the creatl ve 

indlvldual has, however, the greater wll1 be ~ls 

potent1a1 to va~y and improvise in these sk1l1s. lI'ith 

his greater skl11, the, creative a'thlete has more 

sources from whlch to choose for lnventio~, 

1mprovisa t 10n, and experJ:menta.tion (p. 160) • 

Tberefore---i t appears tha t a repert.olre of movement -. is", 

ne~essary, but that beyond a baslc vocabulary of IDOvement 
\. 

ther~ 18 not an equ~alent 'increase in .. motor crea ti vi ty. 

" ." 

1 

.. , 
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of creativi ty meaBures a180 ,led' 

" research~rB to lnveet1gate motor c~eat1vl-ty 1I'ith . dlsabled 

chlldren. In a study .!th preachool mentally retarded 
. 

chlldren on a novel piece 'of play apparatus, the Lind 
, ' 

Roye (1977) concluded that mildly ,m~~t~lly Cl1mber, 

retarded pres9hool chl1dren) are mdre 11ke 

" 
the lr normal 

pee~s ln motor e.,reativl ty than unl1ke ~~em. 1 • 

Jack8on:"'Glass (19~2) compared' the ,motor creatlvl ty 01.· 

a group ot phY81c~11y dlsabled and non-dlsabled cIUidren' on . . 
t1l'O measuree ot motor crea'tlYlty. She also' compared the, twc> 

measures of creatlvlty. Twenty-pine ph"lcally dlsabled and 

non-dlsabled chl1dr.en of elementar:y sch.o0l age àerved as 

subjects in 'her study. They were di v lded Info threè groups: 

physlcally disabled Don-wal1ters (10), physfcally disabled 
l ' 

walkers (7)', 'and, non-disa.bled (12). Each subject "as 

videotaped whiie re'sponding to a Creat.1, ve !.Iovement Problem 
, " 

wh1ch requlred the student to create a movement sequellce 
, '" . 

us1ng tbree baslc movements: a cl~p, a body turn and- a 
.... 

movement in a torward directlon. The vldeotaped sequences 
, 

were ahal1,zed br' a pan~l of. ·tour éxperts and asslgned a 
Jt 

mo-tpr creatlvJ,ty score out of 20. A modlfled version of the 

Torranèe Test of ThlDklng Creatively in Action and liovement 
, i , , 

was also administered to eacb 
- ' 

subject to obtaln scores of 

,motor tluency, motor origina11 ty, and a. compo~l te score of 
, 

mator creatlvity. .. 

'1 • 

" .. 

. , 
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Jackson-Glass found a moderate relatiQnsbip ~r - .44) 

between the Torrance Test and the Creatl ve Movement Problem 
1 

and no slgnl:Ucant dlfference among the three groups on the, 

Torrance Test. She concluded tha t the Torrance Test o~ 

Thinklng Creati vely in ActIon and !lavement ls not a val1d 

measure of motor creativi ty wl th physically disabled 

children and that el-ementary school aged physically 
~ 

disabled children are not slgnlflcantly dlfferent from 

thelr non-disabled peers in motor, creativity. 

In conclusion, she recommended that the seoring 

,procedure for the Creative !lovement Probiem be more cle~rly" 

dellneaîed to def1n~ expllcltly . the behavlours to be 

obsel'ved by the experts, and tha t mor~ extensl ve and more 

precIse training for the panel of experts be req~lred. , She 

also etuggEt~ted that more care be exercised "hen selectlng . 
m~asuring instruments tor motor creatIv:lty, and that 

comblnatiODs o'f Instruments utl1Ized to measure motor 
'Oc:-' ' 

crea tl vit Y come from simllar theoretical backgrounds. The 

moderp.te relationship between the Torrance Test:, and the 

. Creative Movement Problem migh t ~ndicate that the 

. v'" ' . instruments were not measurlng the saae creative abillties • 

. . Indeea the Instruments emana ted from dI'fferent .1 theoretical 

,. 

.. 

.' . 
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"' 
This 1atter point "as supported by Berman's· (1983) 

o study on divergent thinking wi th emotiona11y dlsturbed 

. ;.~ 

. adoles~en ts and by Jtoseman 1 s "( 1984) study on the ef{ects of 

a creative movement program on the dive~gent thinking 
.. 

~bili ties of mildly retarded adolescents. The two authors 

found that different tests often yield different scores for 

di vergent thinking and thus were not hig~ly rela ted, 
.... 

presumably because they tap diffèrent areas of creativity. 

Motor creativl ty testlng, 

Wyrick"' (1968) developed a test of motor creativi ty for 

c~llegé women. Ber test purported to differentiate 

Indivlduals ln produo'ing both varied and unique' motor 

responses in .probiem solving tasks of a motor nature. Based 

upon Guilford' s factor analytio framework, Wyrick's 

test consisted of test 1 tems assessing two di vergent 

production factors: fluency and originality. Although motor 
/-

creativit'y may be operationally defined as the abllity to 

produce both varied and unique motor responses to a 
,', 

stimulus, objective assessment of motor creatlvity still 

.r.pres~ntad considerable dlfficulties. 

Four test items' were devised for each of four 

motlvators: rUbber'balls, parallel lines, .a red boop, and a 

10w balance beam. The judges descrlpti vely recordect the 

_ responses of eacb subject, Methods of scoring, '8uch as 

summlng the 'number ot responses (fluency), computing 

,,"' 

• 
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" frequency of occurrence (orlglnallty), and combining the 

fluency and originality scores to determine a measure of 

motor creativity were invest1gated. Original1 ty "as 

determined by the -frequency of a response: responses 

occurr1ng only once within the total sample for each day, 

were given two points, responses occurr1ng twice were given 

one point; and respon~occurring three or more ~Imes 
li 

received no points. 

Wyr1ck found a high correlation between motor fluency 

and motor or1ginallty, ~nd thus concluded that subjects who 

were orIgInal wère also very product1ve and fluent. Wyr1ck 

operatlonally def1ned motor creativity as the abllity to 

produce many varied motor responses ta a given stimulus, in 

conJunctlon w1th the ability to produce original motor 

responses. Nevertheless, scor1ng d1ff1culties, test 

objectivity, and the technicalities of ~dminlstratlon 

rendered her tests unsuitable-tor classroom use. 

Beveridge (1973) developed a test ta measure the 

fluency and originality faotors of motor creat1vlty. The 

• purpose of her study was to investigate the relatl~nshlps 

~~ong motor creatlv1ty (fl~qncy and orlginalfty) , movement 

satisfaction, and the util.taat10n of speclfied movement" 

factors. N1ne movement factors "ere analyzed: the effort 

factors of force, flow and tlmej the space factors' of 

. . 



--, 

, ' 

. --. 

l 

'-

level, direction and range; add the 

support, relationship and shapes. 

P,'orty-five second grade children 

29 -

body factors of 

videotaped 

indivldually while produci~ solutions to'four different 
t;) 

movement problems which required the util1zation of one or 

more of the followlng man1pulatlve objects: a ball, a boop 

and a bench. Tanner'e mo~ement sat1sfact1onJScale Yas,a~so 

adminlstered to the students. 

No significant correlations were fOUD~ betwsen 

aovement satisfaction and elther, the fluency or the 

originality fact~r of motor creat1vlty~ However,·the two 

factors of motor creativity, flùency and orlginallty, 

showed a very hig~ degree of associatipn. Some difterencee 

• were found in hoy the high, and low motor creativity groupe 
. " 

utl11zed'· the movement :factors. No dlfferences \fere found 

for the other groups. Using·'the operatlo~nal def1nltlon of 

motor creatlvity as the abil~ty to produce many varled and 

unlque responsee to a'given stImulus, Bever1dge's test 

proved to be both reliable an~ valid. 

Admlnistrat.ion of th~ test, and the analys1e of ,the_ 

data proved to be very tedious and t1me consuming. For thls -

reason, and because of the high correlation io~nd between 
'. 

t~e ~luency and originality factors (r ' - .96~, Beveridge 

reco~ended, the ellminatl0n,n of the orlginallty 'factor ta 

"s~lDp11:ty scoring procedures. _She also $ugge~tecj that only 

, 
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one problem (problem three) be used~ as it was tound·to be 
,~ 

the Most representatlve' ot the" tour prob~éms wh~~ 

correlated to the total tluency (r - •. 86) and origina11ty· 

(r • .87) scores. 

. exist 

Bev,ridge concluded that some relationship seems to 

between "' motor creativity and the way children 

characterlstically use their bodies with respect to space, 
~ 

time and ~nergy. She also postulated that a movement 

analysis could serve independently as an assessment ot 

motor creativity. As not~d Laban's movement an~lysiS could 

be used,for such a purpose. 

Brennan (1976) developed a test to assess creative 

ability ,ln dance •. shè also 
, ,~ lit, 

investigated the relationshlp 
1 

between'creatlve abi11ty in dance, - field lndependence
~ ", 

dependence and attributes ot ·creativlty. Nineteen test 

items were administered to sixt y-one university female 

dance majors who volunteered to serve as subjects for the 
- ~ 

-1 

investigation. Brennan hypothesized that tield independenee 
"." .->- 't ( 

would be related to 
., 

ereat~vity, ainee perso~ality 

éharacteristics ot field' independent indivlduals were 
~ 

similar to thoàe believ~d to be possessed by-creAtive 
.... 1\ 

individuals. 

Two methods .ère used to assess crea~ive abillty in 

dance. In the tirst method, six taculty experts in dance 

. rated the subjects on' the criteria ot tluency, ori~inallty 

,-
, ' 1 
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.~ 

Guil:ford's 
l 

tbeoretical Structure-of-Intellect conptruct was~used to 

develop three movement perf~rmance measuresi the Positions 
, 

1) Test, the ,Composi tion Test ~ and the Improvisation Test. 

Bre~Dan included thr~e addi~io~al criteria in his motor 

tests: unusualness, ~ appropriateness and transformation. 

. Three judges were trained to use a sev~n pOint scale 

ta rate vldeotaped responses of the Composition Test with 

regard to originality and flexibility, and the 

Improvisation Test on originality. To determine a fluency 

criterion score, the number of responses given 1 1!ly each 

subject on the Positioné Test were totaled. 

Evidence of the content validity of the three measures 

was provi~ed by the description of the process involved in 

developing, the test$. Interrater o~jectivity was low, . 
ind~cating that the ex~erts had differèut lnter~retations 

· of the criteria. Brennan suggested that with further 

" refinement of the ~easures and specific training, the 

agreement among judges c0uld be greatly increased. 
-..... 

'No meaning:ful relationship was found among the three 

constructs pertinent to ,the study. creatlv~ ability in 
~ 

d~nce, :field indepe~denéé-dependence and creative 

attributes. Two of the movement performance ~ests, the 

Composition Test and the Improvisation Test, h~ve potential 

°as valld and reliable measures of dance creat~vity provided 

... 
1 . 

• 
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.... ' 

T' 

,{he ~est_ 1nstructions and 

_~f1ned for future use. 

the eva-t~ tion procedures are '. 

The two methods of evaluating 

creat1v. ab11ity in dance, experts' ratlngs and movement 

p,rformance tests, tended t1:;r 1dentify the same indl viduals 

as more or less creative, but were Dot meanlngfully related , 
to creative attr1butes as determ~ned by the four qui1ford , 
tests. Brennan emp~asized the need to develop rellable, 

valid and easl1y admlnistered· and evaluated 'tests of motor ... 
crea t1 vi ty. He encouraged contlnued. efforts to more 

speclflcally de,f1ne and objectif y the crit~ria of creative 

movement. ~ 
• Due to the lack of relat10nship among varlous rneasures 

of ~ creativ1ty and the 1mportance of relatlng t,he field of 

côntent to the test items, Glover (1974) and O'Neil (1982) 

developed motor .creat1vity measures in the con~ex~~ot , 
dallee. 

-Glover (1974) developed and valldated a measure of 
,. \., 

motor' cre,ativity ,for college women. Based upon the 

theoretical construct of the Torrance Test of Creative 

Think1ng, Fi'gural Form, twelve lIlovement tasks . 1!ere 

developed, from which three were sOlected as .alid for a 

motor creatl.1ty test (Mov~ to Sounds, See and Move, and 

Hoops and Lines). 

A scoring system was devised to enable three judges to 

evaluate t~e videotaped .subjects' 'perfo~mances on ~ive 
':i. 
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varlables: fluency, orlg1nallty" flexlbl11ty, elaboratlon 
, , 

and motor creatj.vlty. ,Untll 'Glover's worlt, mot'or creatlvlty 

tests had measured fluency and orlg1nallty only. 310ver 

deflned the va~lety 
... ~' 

flexlbll1ty o~ _ responl;1es as 

representlng dlfferent strategies and approaehes used to 
" \ solve the problem. Flexlbllity descrlbed the dlff~rent 

klnds of actions which the subject emplOyed ln the moven'ent. 

responses. Actions were classifled into twelve locomotor 

sub-categorles. twenty-three non-Iocomotor sub-categor!es 

. yd ,flfteen manipulative sub-categorles. Elaboration was 

def lned l1y the detall.s.~ ,of movement and included the> use of 

. body parts, floor space, changes in level and changes ln 

tempo. Notor creatlvlty was the comblned score of fluency, 

orlg1nality, flexlbillty ~nd elaboratlon • 

The Intra-j~dge and inter-judge agreement resulta 

·lndicated tbat the judges were consistent ln evaluating all 
.. 

dimenslons except orlginallty. Corr~lation coefficients 

among tbe variables ln the three movement tasks Indlcated 

tbat orlginallty, flexlbllity and elaboratlon bad the 

_hlghest relation,shlpe .wlth~ the m~c:lr creatlvlty variab1.e'. 

In splte of some scorlng Inconsl$tencles, demonstrat~d by 

tbe low objectivity correlation' coefficlents, resùlts 

Indicated that 9riglhality was more stron~ly related to 
1 

motor cr~atlylty than the other factors. Although the test 

was. found to be a valld tool for measurlng the moto» 

.- _. 
f , r • .. 
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croativity of college women, Glover concluded that the 

8corlng procedu~es needed further reflnement ln order to be 

" .an objectlve and l'eliable system for evaluatlng motor 
~ 

creatlvlty. 

O'Nel1 (1982) developed and valldated a new measure, ~ 

the Refined Udvement Analysis Category System (RMACS), to . . ' 
assess moto~ creativlty and ~o lnvestlgate the relatlonship 

-
between RMACS scor,s and scores on the Beveridge Motor 

Creativlty Test (BMCT). The RUACS was also used to ldentlfy 

creative movement components withln the movement elements. 

O'Nel!'s RYACS was deslgned to obtain scores on motor 

creativlty in the context of dance. The~fore the movement 

taaks were developed to resemble the content that would, . .. 
appear ln an educatlonal dance lesson. A systematic 

, , 
category system was developed to s~udy the characterlstlc 

movement element. of grade two chll~en. The movement 

elements sel~cted for RUACS lncladed: a) efforts elements 

·(tlme and flow) b) space elements (level and dlrectl~n) 

c) body element (range) and d) relatlonship element 

treIatlonahlp) • 

O'Hel1'measured the occurrence (tlueney) of uncommon 
1) 

responses. A panel of tour judges verlfled behav~oural 

definltlons whlch Identlfled unusual and usual eomponeats 

wlthln the movement elamenta and establlshed rellabl1lty 

of the'RIlACS. 

, . 
• 
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Twenty-s1x grade two subjects responded to f1ve 

problem solv1ng tasks while belng videotaped. The movement 

, tàsks were~resented in the followlng. order: 

Problem 1) "Yoving in the r00!D' show dlfterent ways 

you can use your bod~l,f. 

Problem 2) "Llov~l1g ln t~e ro~ show as Many 

d1fferent dlrections' as you can". 't \. 

Problem 3~ "There 18 a space between the floor and 

the' èelllng. Wlth 

uslng the space". 

your body show dlfferent ways of 
~ 

Problem 4) "Put a body part ln the hoop. Can you 
~ 

thlnk of another body part and put lt ln the hoop? 

Good Now try to show dlfferent body parts that you 

'could put ln the hoop". 

Pro,blem 5) "Hers' is a baIl and a ho op • Show 
, 

something that yo~ can ~do w1~h a baIl and ~ hoop~ 

Good Now show d1fferent t'hlngs that you can do w1 th 

the baIl and the hoop" (p.37). 

Problems one and two were des1gned to gather data on the .. 
movement element,s. direction. Ume and t10.. Problems 

'. 
three and four were constructed to gather data on the 

/ movement elements level, rangé.and relationsh1p. The t1rst 

four problems were used to prov1de data for the RllACS, ( 

whil. problem five was used as an 1ndependent me~sure of 
, ~ 1 

the Beveridge Notor Creatlvity Test (BUeT) • 
. -

l 
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O'Neil found a significant relatlonshlp bet~een- scores 

OD the RlLACS and scores on ~hè BUCT. Therefore the Rl~CS' 

Wa8 found to be a valld measure of motor creatlvlty. I~ was 

found that the RUACS' behayioral definltions of the 

movement elamente of direction, range, relatlonsh1p, tlme, 

and level were substantlated and .tlow was note O'.Neil-

defined the flow element a8 the ~Ink or transition between 

mOyements. Laban's concept of flow dlttered conslderably; 

as part of the 'effort ',. concept, flo" 18 def Ined as el ther 
~ 

bound or free (Laban, 1960, 197~; ."Laban 8l Lawrence, 1947'; 

North, 1964, 1971; Preston-Dunlop, ,"1963; Rùssell, 1975). 

The scorlng procedure of the RYACS involved formlng a . 

ratio ot the number of uncommon movement responses to the 

total number of responses. The ratio mtlltiplled by 100 

yielded the creative percentage. Despite thls, the 

researcher conceded that the mucs procedure '\l'as tlme 

cObsuming and ~hat the use of the 

impractical for teachers' use. 

total test mlght be 
t.. 

The contribution ot each movement element (time, flOw, 

lev"l, direotion, range and relatloDshlp) to the tata"! 

creativity score was determined and enabled O'Nell to 

provide movement profiles for each Indlvidual child that 

could be used to de~gn future curr1culum. The elèments of 

direction and a combination of <lirectton and flow were 
. 

. ident1fied as possible predictors of motor creativity~ 

.. 
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O'Nel1 recommended observlng only dlrectlon and flow, 
\ 
in.tead of all 81x movem~nt elemente, as an abbrevlated 

.ethod of ldentifying the creative chl1d ln dance. Two of 
f 

the five RHACS problems (No.1 ~~d No.2) ,lncluding the 

e{ements direction and flow could therefore be eelected for 

use in a moilif ied vers'ion of the RMACS. 

The measurement issues 

Various issue~ a,e related to the measurement bf motor 
[~ 

creativity. Soce of these include 1) the use of Guiltord's 

factors, 2) the inclusion of content related mater!al, 
- , 

3) t'he test objecti vi ty and 4) the selection of crl:t;.srl~ to 

establlsh valldlty. 

Bach ot Guiltord's factors ot-divergent thinking May 

easlly be applled ta movement, slnce movement responses 

~end themselves to open observation in ways th~t cognitive 

responses do not (Beve~idge, 1973; .Dodds, 1978; O'Nell, 

1982;' WyrlcI$, 1968) • 
.. 

Accordlng to Dodds these (1976), 

:tactors are observable as "They represent classes .of actual 

behavlor tha t can be seen, heard or counted", and thus' 

result ln a quantitative measure of motor creativlty 

.' (p. 266). Dodds suggested the use of behavioral def lni tions 

of movement elementa for each 'Of Guilford's factors of 

divergent thiqklng: lluency, flexiblllty, orig!nality ând 

elaboration. She also definedl the factors for observation 

an~asurement : 

.1 .. 
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.4 , 
1) NOTemellt n uency can be opera t 10nal t'zed as the 

total number ot'moTements produced per ~nlt of Ume; .. <-
~ 

2) Movement' !lexlbillty 19 the number of dlfferent 

categorles or classes of movement produced per 

unlt; f 

3) Yovement or~glnallty Is the productlon of totally 

novel xesponses. Originallty May be referenced to.only 

a 

4) 

single 
" },(ovement 

indi vldual or 

~oratlon 
to 

ls 

a whol~ population; 

the production, ~f 

vari~ions on a theme of a slngle movement response, -. 

and aay be duallzed 'into product. and process phases-' 

(pp. 265-266). 

She recommended the use of Laban's analysls of movement to 

dètermine baa16 moyement elementa. Wlth pr~clae agreed-upon ., 

definltlons for moyement responses as guidelines" ébservers . .. 
co~d eaaily attend to the same p~rameters of a movement 

samplé.' Wl thout such agreeme~t th~y could eaaUy 

different dimensions ot the same performance. 

observe 

Laban' s Novemen t Analysis proY ides a trameworI, of 
" 

mOT,men~ elements related to the dance currlculum. In 1928, 

Rudolf· Laban,' developed and descrlbed a movement analysis 

applicable to educational dance in which moveme~t elements 

'were classifled under tour maln movement concepts: 1) the 

. instrument of, expression, or the body; 2) how the body 

mov,s, or thé effort; 3) where the body mOYes, or the 

.. 
'1 
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r 

space; 4) the rel~tionshlp ot body parts or Indlvlduals 

(Laban, 1960, 1975; North,· 1964, 1971; O'Neil, 1982; 
• 

Preston-Dunlop, 196~; Russell, 1975; Stanley, 19~ 
Laban's Sixteen Basic Movement Them~s wer~ based on. 

,xhe Indlvidual i s physlcal, Intellectual, emotional and 

soclal development' (P~eston-Dunlop, 1963). Each theme 

explalned a partlcular aspec~ of move~ent. Laban (~960) 

labeled movement as elther expressive or objective. 

Objective movemen t was 
-' 

functlonal and ,enabled one to 

operate purposely and éfficiently ~ the environment. 

Expressive movement was artistic and inv.olved 

self-expression and communic~on of an Idea. Labap's 

analysis of movement, as prese~ted in Table 1, enable~ the. 

~bservation of the quantitative and qualitative'aspects of 

moyement in terms of the concepts: body, effort, space and 

re-lattoDship. 

Creative dance programs present ln the . SChool 

QUrrlculum often utllize '~aptations ot Labanls movement 

analysis as a theoretical ) tr,8lIlBwork and are deslgned to 

provide a base for ph~ical, emotional, and aesthetic' 

".development (Steel, 1975). This approach lends Itself to .. 
evaluatlon ~y simple observatIon. Movement becomee an 

educatlonal experlence "he~ both quanti ty· and qua"!! ty ot 

movement are developed. Accordlng to Ramirez (1980): "The 

.~ .g~ldance 0t.movement e~p~~lences tirst éenters o~ .securln~ 

'. 
, . 

. .., 
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a varlet y of response ••• The chlld's performance~must then 

be assessed 11) terme of sultabll1ty and quality" ( p.30). 

Table 1 

LABAN' S MOVEMENT CONCEPTS .\ND 'ELEMENTS 

The ~ la. the lnstrument of expresslon -"body 
actlons 

.. body parts " 

EFFORT la how the body- moves' < 

SPACE '18 .here the body-tmoves 

,RELATIONSHIP 

, 

- body s;mmetry 
!asymmetry 
body flow 
body shape 

"el~h1; , 
(strong/llght) 

- tlme 
(slow/fast ), 
space 
(dlréct!flexlble) 
flow 
(bound/free) 

extensions 
lévels 
dlrectlons 
pathways 

- . of body parts -
of lndl vlduals 

- ot groups 

The standard proce~ure for evaluatln~ motor creatlvlty 

has been by a panel of jul1ges (Steel, 19'75). Untll now, 
, 

Most research ln creatlve movemen. has been baaed on 

t ' 

lJubjectlve judgment,s of "quallfled". observera. In Most 

cases, ~valuatlons basad on observations often lnçluded . 

many fl~a as the jù~es ,eemed to use dlfterent crlterla-

c 

... 
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. , 
for measurelQent (Brennan, 1976; Glover, 19'4; O'lleil, 1982; 

Steel, 1975). 

There are t'Wo aPPl'oaches for evaluating motor 

creat~vity. The first argues that an overall qualitative 

appralsal can be o.s discrimlnativ~ as judging 1!1u1tip1e 

criteria (Wall, 1971; Wl~hers, 1960). The second approach 

invo1ves a training procedure which will ensure that the 

rater~ base their judgment on common specifie criteria, for 

example, using a rati.ng scale. Torrance (1966) emphasized , 

the importance of familiarity .with the rationale of the 
\ 

test tasks and the concepts of f1uency, f1exlbllity, 

orIg1na1ity and e1aboration. 

Brennan (1976), Jackson-Glass (1982), O'Neil (1982), 

Torrance (1966} and many others suggested training judges 

so that they are objective and consistent in their 
. - r' 

> 

assessment of movement.performance measures. Th~ judgment 

itse1f must 
.. • .J 

be an Informed one# 
" ~ ). 

sPAtcIalists in the field (~ins,' 

Cangelosl, 1982.) 
., 

", 
, 

an~ should be left to 
, . 

1974(; 'Bauernfeind, 1963; 

.. ' Accordlng "t! to Feldman (1980), the criteria for , 

/ '. 
evaluation of creative worka Is Inextrlcably entwlned - wlth 

the field of effort in which the worIc is produced. A more 

valid approaeh ta =the measur,:ement of creativl ty ls to 

devise à test that will utllize in- the testing sItuation 

the content ~rea, tools and materials of the area of 

JO ' 

.. 
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. 
interest (O'Nell, 1982; Steel, 1975; W'yrlck, 1968). 

Therefore a test should be côntent related. In addltion, if 

one wlshes to assess students' creative progress, evaluate 

programs and provlde future guidance for the development of, 0_ 

divergent thlnklng, the test should be ~tied to the 

curriculum • 
• 

It seems that teachers of creative .dance or any other 

field have blases and preconceived notions of who or "bat 

18 creative (Poole, 1979; Stalker, 1981; St<tel, 1975; 

Torrance, 1981). Stalker (1981) considered that teacher's 

evaluation of creativ~ty have many fi~ws, derlvlng in part, 

from teacher subjectivl ty ~d insufficient knowledse about 

the behavlours of creative Indl~lduals. Poole (1979) 

malntalned that creatlvl~y Is such an Inclusive term that 

it easlly leads to confusion, espec~al1y for a teacher who 

may feel that 1 t '. expresses an Ideal (and ~erhaps a fa~se 
'l, 

one) of "freedom" as' opposed to "discipline" or "training" • 

. As previously mentlon~d, ~ovement creatIvlty 18 

uniquely ope~ to observation; but It 18 important to deflne 
1 • 

clearly, ln behavioural terma, the creatlve factors to be 

evaluated (Brennan, 1976; Bagert y " Dlck, 1971; Dodds, 

1978). BeDnett-Doppelt and lIadans (1976) Buggested that 

.. 

\ 
• < 

" 

• 
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speel~·lc background, and a. per.sonal ~et o.j.~ values; ,a,n'd 18 
" 

11ke1y to have h1s/her own vlews on creativity. Wail (1971) . . , " 

and Shapiro (1978)' lDslsted that a nWl1ber ot ra tlngs are 

'Deeesaary to el1minate' B!-1bjectJ, ye' blases. 1 t, seems that the 

PO01~d judgm~nt of se vera 1 observera can yield a more v~lld J , 
il 

score than that i'iven trom a single ratér . 
. 

Gullford (eited ln "ltherl!l~' 19~O) s~ted 'tive çommon' 

errora ~otten ari81ng in ratlng or judgJ.ng perfol"'Il8~ce: 

1-) Error of lenlencYi ''\ :tendeney . to' rate a1l, 
t " '." 

Indivlduals w~Om 

certa~n tral ta 

1;hey knOw 
{ 

aboYa 

' . 

the 

, 

c 

average 
" . 

1., , 

ln 

. '~) Error of centi-al tendencYi an beal'f:.ation td glve 
" 

extreme judgÏDttnts, a -tende~ey to d.1sp1aee' in'<l1 vldual,8' 

ln the direct 10n of the mean", 
~ • 

3) Halo ëUeet; ,a tende~elr, to'toree the l'atlng' ot any 

• trait in the geDera1 d1rectlon 

Impressl~n àf~ the Indl vlï:1~lCi ra ted 

of the aener.al 
<j' l " 

, 1 

l, 

4), Logiçal e~rol'; a tendeney to 'give slmilar ratings' 
.' ;' ># 1 ~ • 

• 
-' 

J, ·b tral ta tha t aeem 10g1eal'!)' re l'a ted in, the m''inds of / 

, the rat ers ,> 

. 
5') Tendene;, to rate persons of the opposite 'ex lowe!' 

~ 

Thè p~oblem o~ flncllng sul table criteria agalnst which 

a "te'st ean be .va'1ldated l1es ln the "hoY toIt '~dent1fY~lÎe , 

jCreat1:ve pera?n" or the e;reatlve produet (Davis,' ~975j , 

\' 

• 
" 

, '. 
'r" 

'1 ' ,. , 

", 

, 
\ , 

. , 

" , 
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'1 

Gullfo'l"d, 1~71i ,Khatena, 1976; Shapiro, 1978; Singh, 1978'; 
,\ 

Sta1ker, 1981; Taylor le Ell1son, 1978; Torran~e, 1966). Thé 

problem la quite a c~l t!cal one as Shap.\.ro (1978) pointed 

out: 

W!thout establ1shlng object! ve cr1teria, a11 

ende-avours a t dev ising pred1 c tors, 1nvest1ga t ing 

personal! ty and, cogn! the characteristics and 

:venturlng hypotheses about the creatlve process, are 

of questlonable value (P. 257). 

Shapl'ro a.1so l1sted four types of b!as otten unwl ttlngly 

4 lntroduced !nto cl'lter!on: 1) Cri terion deficlency; the 

.. 

\ 
om1as!on of 1mportant elementa, ,2) CriteriQD cont'am1nat1oni 

the ill~roduction of extraneous elements, 3) Cri tarlon soale 
. 

unit 7blas; the 1nequal1 ty of the scale uni ts, 4) Cr.\. tarion .. 
distortion; the l.mproper we1ghtlng ln com1)lning cri ter10n 

? 

elelllants. 

The validation of a test ls close1y related to the 

degree of speclt .icl ty of the test i tema and the conceptual 

definl tlon of creaUvi ty used ln t~e development of t~e 

test. The prol)lems of eetabllshlng sul table criteria and 

the d1ftlcul ty' of flnd.ing a deUn! t1.on that wl11 Include 

the mult1dlmens.ional aspect of creativlty have 'been 

ment1.oned prevlously. It· la therefore no surprise that the' 

validation of Dotor creatlvlty tests .\.S .8: problem (Weeker, 

'., 

, .. 

J 

\ 
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1978; p. 57). Ebel (1961) argued that all tests cannot be 
, 
valldated: 

, 
,f •• So long as wha t a test 115 suppose to measure 18 , 
concelved to be an Ideal quantity, unl!leasuraole 

dlx-ectly and hence undefinable operatlonally, i't 18 
ê 

amall wonder that 1re have trouble valida tlng ou)t" 

tests.' Only if 1re are willlng to accept some ac'tual 

test, ,or other actual method of obtalning cri ter10n 

measures, as a basic (if somewhat arbitrary) 

operational def1ni tion of the. tMng "e wish to 

mea~ure, and onl)' if we have $ome Qther test or . 
measureme~t procedure that we wish to check agalnst 

t!lls standard, do Y8 f Ind tJ1e concept of test valid1 ty 

. useful. Further; ft the test 1re propose to use 
, 

provides ln i tself the be~t - available operational 
, 

def lni tion,' the' concept of vaUd1 ty does not apply. A 
~ 

bas1c def1nl tion- needs to be clearly meariingtul. but 

i t do~ not need to be, and indeed 1 t cannot be 

valldàted ••. The interpretabil1 ty of a test score 

depends on its meanlngfulness. "e would- suggest that 
, 

meanlngfulness "replace valid1ty in the usual llste of 

major des .. irable character ietic8 of a measurlng 
'-

'lnstrumen t... (p. 643-645) • 
; 

In the 'development of thelr motor oreatl vi ty measures, ( 

Beveridge (1973). Brennan (1976)(. and 'Wyrlck (1968) used 

,-

( 

'. 

.. 
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, . 
, 

Ebel'e principle 91. operationally delining the meas~rement 

criteria to val1date their tests. 

; 
Summary 

• 
An ov~rv"1ew ot , . the research Qn the creative process~ 

---and its'measurement revealed that the literature t~ils to 

provide creat! vi ty. The-,\ widely accepted de! in.! tion of a 
'\ 

basic assqmption that creative potentlal lies within every 

individua! ls accepted. Creativity sèems to have two 

dimensions, cOgnitive and affective The influence ot 

environmental and motivat~onal conditions are a1so of prime 

concern in the educational·context. 

Many researchers have Investlgated the relationships 

bet"een motor creativity and existing tests ot creativHy, 

IQ and physical performance. Rèsul ts indica te tha t motor 

creativity is quite specitic and is'not highly related to 

verbal and figural creativlty, nor· to intelligence and 

motor abili ty. 

factors of fluency, flexi'bili ty , Gul1tord' s 

originali t~ and elaboration have' been recognized as the 

Most appropriate factors for evaluating motor creativity. , 

Fluency meast&s 'have been widely used in motor creativity 

research aqd bave been operational1y defined in the 
, 

11 terature. F1uency is usually detined as the total number 

ot different re~ponses produced, and represents the 

quant1ty of ideas (Anderson, 1959; Dodds, 1978; Guilford, 

• 

( 

" 

, ,. 
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" . 
1968; Wyrlck, 1968) • It 18 easl11 observable and 

., . 
agreed 

upon. lneongrultles r,ma~n in the def ini tions and scoring 

procedures ot originali ty, flexlbill t, and elaboJ"a tion 

",easures. Origlnallty has been deflned as the production of . r-
unique or novel responses (Anderson, 1959; Dodds, 1978; 

, 
Gul1:ford, 1968; 1fyrlck, 1968). Wl thers (1960) commented: 

"Oftfln orlg1nallty là COnfused with creatlv1ty. Orlginallty 

does not neceasarily Indicate creativlty if other factors 

are Dot present" (p. 38). Fl.exibl11 ty has been detlned as 

,the number of difterent ca~egorles or cla~aea of responses 
,. 

produced. ,represents the varlet y of ideaa 
-(And_raon, 1959; D~dds, 1978; Guilford, 1968). It aeems 

however that', dltferent classifications ot movement have 

been used. often unrelated to the field. of content. 
/ 

Finally, elaboration,has bee~ d~lined as the generation of 
G 0 

variations on a theme of' a single reaponse. It represents 
'1 

the production of a varlet y of implic~t~ons and detail. 

(Anderson, 1959; Dodds, 1978; Guilford, 1968). 

Only Glover (1974) and Steel (1975') included a,lI four 

m.eallures m.easures in their tests: that ia, fluency, 

flexibil1 ty, originali ty and elaboratlon. Brennan (197,6) 

included measures of Iluency, flexibility, and orlginality • 
.. 

All three reported that their scorlng procedures needed 

further retinement. Others, 11ke Beveridge- and Wyrick 

Included measures of tluency and orlg1nal1ty. In m.ost cases 

~ .". 

,,' 

.. 
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f1u.ney was ,utllized as a sole measure to tap motor 

creaUYi ty.' • 
Fluency and f1exibi11 ty ,appear to be of prime 

iu]?ortance in tlle context of dance. Creative dance programs 
, 

a1J1l at ,provid1ng students ,,1 th a 1at"ge ,vocabu1ary of 

movements, thus d'eveloplng tluency, bond facill ta ting the 

manipula t ion of mo"ement e 1emen t s to produce a var 1 oty of 

responses, 1. e. developing flexib11i ty. The li terature 

. suggests the use of specific !!lovement elementa in 
1 

,conjunctlon w1th Gu1ltord'a creatlvlty factors. Laba:n's 

mov.ment analysis provides' speCifie movement elements for 

observa tlon and instruction purposes. Movement exploration 

and crea ti ve dance programs chlldren with 

experlences knon to promote creatlvity. Va11d and 

rellable motor crea ti vl ty tests would be o.f" partieular 

benet1 t to dance edueators in order to assess and develop 

the creativ.e behavlour of their students. 

In studying motor creati vi ty, few instruments have 

been constructed to measure creative ab!li ty ln dance. 

G1ov.r (1974), Steel (1975), Brennan (1976) and OlNei1 

(1982) have att.mpted to develop practlcal motor creatlvi ty 

mèasul'es in the context of dance. There la agreement on the 

Deed for pract1c~1, relJ.able and vaUd instruments to 

measure motor , creativlty. The reported acorlng , 

lDconslstencles, su ch as the lack nt agreement among 
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observera, the need ' for further ref1nement ,'and 

8Imp11:tlcatlon of the scorlng procedures Ind1pate tHe 

dUflcultles Involved in obta1nIng object1vlty concernlng 
~ . 

the creatIve aspect o'f movement (BeverIdge, 1973; Brennan, 
• 

1976; Glover, 1974; Jackson-Glass, 1982; O'Nell, 1982; 

. \; C-- Steel, 1975; WyrIck, 1968) • For these reasons, most 

. ,-

exIstlng tests of"motor creatlvlty Have· been consldered 

Impracticai tor teachers' use. 

Var,lous problems are related to the IdentifIcation and 

measurement of creative abI11 ths. The lack ot a general 

accepted theory bas led r,eséarch.ers to utllIze' varlou$' 

approacq,es to the measuremen t ot crea t1 v 1 ty. 1 t would seem 

that what Is being measured ln crea tl vi ty tests vary trom 
. 

test to test (McCormack, 1975; Poole, 1979). Tanwar (1977) 

presented the problems of mea.surement 'ot creatlvl ty as 

follows: 
"-

The problem of theoretlcal ra tionale and det1n1 tion 

arisee out ot· the attempt ot the psychometrist to 

operatlonallze a universe of intanglbles whlch by !ts 

very nature detles complete scrutIny; the problem of 

dimenslonal1 ty arIses :trom the unresolved issues ot 

the relat1onsh~p bet"een "ha t 18 being measured by 

tests of creative thlnking and other more tradi tional 

intell.ectual measures, the problem of valldity binges 

upon sampl1ng ot appropriate stimuli :trom stimuli 

.. , 

" 
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, . , 

uni verse not :tully definable and inherently diecrepant 
1 

theoretical f ramewo rIe , and the determina tion ' 'of 

suitable criteria; the problem of reliabUi ty Imp.inges 

upon the operation· of extraneous variables in the 

context ot sociologlcal and psycho-physiologieal .' 

dynam.ic.s of subjects rela t1 ve to test adl!l.inlstra tion 

aftd conditions, scoring procedures and scores, 

.internal conslstency of instrumen.ts and repea ted 

Tbe 'present research ls directed to thedevelopment of 

a motor creativi ty test uslng tluency and tlexlblli ty 

.easures, a test that is closely related to the content of 
}t 

dance programs. It ia hoped that thls device could ~e used 

.b)' teachers to help .' determine progres8 and future 

instructional strategies. 
.' ' 

, 
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CHAPTER 1 II 

HETHOOOLOGY 

S1 

• 

The purpose of this study Iwas to develop and validate 

a test o~ moto~.creativity ~n the context of'dance, ~sing 

fluency and tlexl,blli ty measures and .tive movement 

elements: body actions, body. parts, time, level and 

direction. In thls chapter, the methodology will be .. 
discussed 'under the toiiowing sections: .,. ) test 

construction, 2) subjecta, 3) pIlot 
'\ 

study, 4) procedures 
• 

and 5) tre'atment of data. 

Test construction 

The construction ot a test requires severaI steps 

Including the follo"lng: 

theoretical l~terature; 

1) rev1ewins 

selecting 

the relevant 

the crIteria; .. 
3) selecting the test items; 4) establishlng measuring 

procedures; 5) selectlng the subjectsj 6) standardizing the 
If, 

directions; 7) testing reliability anq bbjectivity of test 

items; 8) validating the test (Dvorak, 1967; Lewis ~ 

Uussen, 1969; Bafrit; 1981). The construction of the 

Movement. Fluency-Flexibility Test (NFFT) involved 

atorementioned steps: 

1) Revie. of literature 

the 

The literature on creatIvlty, motor c~ativlty and 

test construction was reviewed and reported in chapter two. 

2) Belecting the- cri teria 

Five movement elementa, a) body actions, b) body 

-, 



" 

(. 

j, 

J.: , 
t 
~ 
~ 

. . 
~ 

( 

. ,--
" 

'. 
S2 .. . , 

pa~t8. c) time, d) level, and e) direction, were selected 

fi ~nd ,behavloura·lly deflned. These movement elements ",ere .. 
selected as they represent-the movement concepts 

'effort' and' space' being taught in the dance currlcu1um 

(Laban, 1960, 1975;. North 1964, 1971; O'Nell, 1982; 

Preston-Dunl~p, 1963; Rus'sell, 1975; Stanley, 1969). They 

were also selected for their convenience of, observation 
, -t 

after' dlscussion wlth four experts ln the ,field of 

educational dance. 

The creatlvlty factoss, fluency ànd flexlbllity, were 
-

selected and deflned ln behavloral terms after ~onsu~tatio~ 

wi th four experts in the field of educational dance and' 

were formally defined ln chapter one.' Their affini ty wi th 

dance program objectives: a) to produce a 'large number of 

[ ]) 
, , '" 

ideas fluency, and b to change and manJ,.pulate a varlet y 

of mo~ement elements [flexibillty], ",as the determinant for 

their inclusion. Origlnallty and elaboratlon were Dot 
, ' 

included because of the dlfflcu1ty to define and objectif y , 

. thes8 factors. Taylor (1979) noted: 

In cOnstructing an observation instrument it Is 

important to select a limlted range of behaviours and 

to define behavioural categories as clearly as 

posslble to make the ra'ters' juclgments as' easy te) 

determlne as possible durlng coding (p.470). 

o 
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P-

3) Selectlnll the test items . 
Uovèment problem tasks Wera designed to reaemb1e the 

content. that would appear ln an educatlonal dance prograa. 

They l'ere developed auch that they would '* ellci t fluency 

and flexlbili ty. 

- Interviews "i'th four experts ln the t'ield of 

educa~!onal dance "ere conducted to asslst in the selection 

and def 1nl tian of movement elements, and ln the design ot 

the movement problems. Agreement was reached wi,th aIl four 

expérts. The tollo,,'lng movement taska provided data tor the 
L. 

D'FT: 

Problem' No. Ü Look at :the pattern on the blackboard. 
-. 

a) Cu you dance the' pattern? b) Can " YQu do It 

dlf~erently? c) Can you think of aaother "ay? 

Problem No.2 a) Can you bu1ld a aequence using the 

tour movements': jilmp, 
. 
turn, tra ve1 and stop? b) Can 

} 

you do i t differently? c) Can you think of another 

"ay? . 
, 

The 8ubjects l'ere famI1Iar wi th the type of problems 

. but "ere never Introduced to the pattern of problem No. 1 

-
nor to the group of four movements of problem No. 2. Flgure 

1 il1ustrates the pattern used ln problem No.l. In arder to 

avoid the patter·n ot .problem No. 1 being ll\terpreted as a 

dance motlve, a slm'llar" problem "as presented in class 

prior to the study where a rope was tosaed in the air and 

;" 

. . 
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-the'pattern lt_ created on the 

the pattern used. 

ground upon landlng beeame 

" "Figure 1 

c 

" 

~ 

Figure 1. Illustration o~ the pattern presented ln pr,oblem 
... No.1 o't· the YFFT. ' • 

4) Establlstilng measurlns procedures 

The rolFFT l'as admlnlste~ ell subjects ta obtaln 

scores on tluèncy, tleXlbUdy a~d motor creatlv1t~. The 

test was comprlsed of two problePls deslgned to sample the 

creative thJ.nklng abll1tles ol :nueneyand :nexlbllity ln 
,,' 

the context of dance: ~ observation grld "as devlsed by 

the lnvestlgator and tyO of . the experts (see Appendlx D). 

P.Ceasurement procedures for assessing' eaeh subject' 8 motor 

:nueney .ând flexl blll ty on the f 1 ve' mOV8t1lent elemente were 

'. 

,-
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determined on the basie of previous etudies> and discussion " 
. ' 

with experts in the field of dance. 

The fluency measure inoluded the 't~al Dumbef of motor .. 
responses given in the all task solutions' (Beyerl<lge, 1~1~; 

. . 
BrenDan, 1976; Dodds, 1978; OtN~ll, 1982; lfyrick, 1968). . \ \ ... ' , , 
For example, jumping forward, turning 10"', running ,backWard 

and then forward with An Increasing speed would have.Iven 

four flueDcy points for 
~ 

four dlfferent mdvement ,responses 
r ,', '. 

(see Appenclix E) • ~ 

Flex!bl11 ty ls an ab!ll ty to look' at thihgs in 

different ways, an ablli ty to dJ;scarèt one fr8.l\lè. of 

reference for another, 

It 'involves a change ,ln 

to ohange appro~~hes. spontaneously: 
o ~ 1 : ' "" 

mental set ta produce a diversi ty 

,. 

of expressed Ideas ~rom' a relatively unstructured 
./' 

~tuation. The abll1ty to 'shift' one's thlnklng Is the 

crlterlon by whlch flexibll1ty ls judged. The score 18 the 

number of tlmes the clasa of uses Is changed. (AstlÎana, 

1977; Lewls, 1974). Therefore changes in the use of eacl} 

'moyement element wfn'e consldered. The flexlbllity measure 
" 

ln the present st';ldy Included the number of differént 

categories Into whic'h reponses occurred. For example, 

varying the time 'element from Increasing to malntalnlng the 

v speed or changlng the leYel element from high to low 
" w • 

constltuted a flexible respNlse. In the example givan for 

fluency. 11n the, precedlng pag~, the sequence of four 

.. 
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movements would have, I been gi v~n .. five flexlbll1ty poln~s: 
~ . 

two polnts for two changes in body actions, none for 
, 

'changes in body parts, one point for varying the tlme, 'one . 
point for uslng another level and one point for uslng 

1.. 

another directlon (see App~ndix E). As.one can see on. the 

observatlon grld (Appendlx D) only a maximuD of two polnts 

for Changes ln both tlme and level and a maximUD of three 

'points for direction are possible but the numerous 

osslbll1ties of change. ln the uses of body parts and body 

actions ~ake ~hese two movement elementa especialiy 

important ln determining the fl~lbllity.score. 

The motor 'creativity score for each problem was a .,.. 
composite attained by averaglng the fluency and the 

flex1bility standard ized scores (Z-fluency + z-
flexibi11ty);2. Converted scores, such as percentiles~ 

standard' or t-scores we~ recommended by Petrosko (1978) ;~ 

. and Torrance (1966) to tacili tatè the interpretation of 

results. 
< 

Conversion of SCOres was.a necessary procedure ln 

order to comb1ne flu.ncy and t ~ly1~il~ ty scores. The 

cOlllposite JD'lI'T motor creat,i vl ty' s.c~re< was achleved by . 
avefaging the motor creat1v1ty scores of the two problems. 

D 

5) Selectlns the subjects .' 

The selectlon of subjects ls described in the next 
\ 

sect1on. 

l' .~ . . '. 

• 
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6) StandardiziDj the directions 
)! 

, ' 

\ , 

~7 

The "invest 19a tor t s beha v iour followed 0 t Neil t s (1982) 
.. 

guldellneS (see Appendix Bl and the problem, tasks wete 

presented as in st6p NO~ Further standardlzatlon 18 
o 

r~tlected ln the procedural section of thie chapter. '. 
• 7) Testlng'rellabl11ty and objectlvlty of test items t, 

0" • 

\ 

l '" ' 
A, pilot stady was conducted ta prepare a video for the 

training o~ observers and to establlsh inter-rater 

agr,..ent in scor1ng. Bre~nan (1976), Jackson-Glass (1982), 

O'Nei1 (1982) and Torrance (1966) hlghllghted the need to 

train judges to be objective and consistent ln their 

asaessment of motor' creativlty measures. Two sessions to 

train the observers in uaing the Wo~r Fluency-Flexlbility 

Teat (YFFT) and the Refined YovemeRt Analysts Category 

System (RUACS) scoring procedures preceded the actual 

1 
study. The RMACS was used as a crlterlon score to establlsh ." 
the validity of the NFFT. The training sessions for the two 

tests lasted sevea hours and were designed to taml1iarize 

the observers with the rationale Qf the tests, the concepts 

of ~luency and fle~billty, the definltions of the eelected 

mOTement elements and the utl11zatlon of the observation 

grlds (see ,~ppendix D and E). Discussion followed . 
observation 0,-" a video tape , which .1nvolved grade three 

students performlng movement tasks wlthin a dance class. , 

Three obser.vers, Incl1l:dlng the investigator, ulÏed the la" 

- ." .. 

.. 
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~il. the RYACS involved two ditferent observers. At the 

", complet ion' "ot the observers' training session, inter-rater 

1 

• 

"~r 

~.èment was establ1ahed with data trom the pilot study 

and then further assessed in the actual study. 

o 

F1gure 2-
~ 

t.l'/ " 

F1gure 2. Illustration of the pattern presented in the test 
of eq'ulvalent torm. ;, 

,. Rel1~bll1ty was detérmined b8 correlatlng the' test 

scores ,w1 th those of a test of equlvalent torm 
, 

(Grpnlund, 1968). A vers10n of problem NÇ). ,1 using a 

different pattern (see F1gure 2) was admlnlstered two weeks 

b following the first testing sess10n to verify stabl11ty and 

c~nslstency of test results. The use of JD equ1valent form 

as a retest .as approprlate in order to avold famlliarity 

wlth the t~st- (Bagert y • Dick, 1971; WXrick, 1968). A 

' . 

" 
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" reteat identlcal to the original test wauld not have been 

reall~tle 8inee~he ehildren cou Id have rehearsed-solutions 
& ~ 

lor the problems and might not have been mativated ta 

\J ~ate new solutions. An equivalent form to problem No.2 

W&B not uBed due to the dilUeul ty ln repl1cll"ting identlcal_ 

content. 

8) Validatlns the teat 

Meeker (1978) noted that: "Since creatlvity tends ta 

be subjectIve ~nd problematic, th1B has made the problem of 

validation very difficult, though not inaurmountable". 

(p.57) The idea of content validation la that one or more 

persons, presumably weIl quallfied in the field, endorse 

the operational definitions of the behaviours to be 

obaerYed an~ thelr relationàhip to the test items and the 

teat obj~etives (Adkins, 1974; Ebel, 1961, 1979; Guiltord, 

1971). In ~his Btudy, content validation was establlshed by 

"professional judgment". Four experts ln the field ot 
" 

educational dance were consulted and as noted agreed on the 

selection and definitions of the creativity factors: 

flueney, flexlbillty. and the moyement elementa: body 

actions, body p&rts, time, leveI and direction; and on the 

deaign of the movement problems. Crlterion-related validity 

waa a180 assessed ln the present Btudy. SpecifiealIy, the 

results of the NFFT were compared wlth the acores on the 

ID!ACS (O'Nell, 1982). 

, . 

.. 
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OlNell' s RNACS 1 (1982) was select,d tor this atudy 

bècause 
, 
1 t "'as des1gned to obtaln scores on aotor 

creatlvity ln the context o! dance. Also, since the MFFT 

" and the RYACS have 81mllar theoretical' designs, the data 
'; 

4cqulred 91th these tools should be comparable (Glover, 

1974 ; Jackson-Glass, 1982; O'Neil, 1982). Both tests 

'util1ze movement elementa trom Laban' s analysis. . In 

add1tion, the RYACS is considered a valid means to identify 

motor creativity in dance, although It ls time consuning 

and lmprac t ical t or teacher' a use. 

OlNell recommended the observation of the two movem~nt 
'-elements, directlon and flow, instead of the six she used 

as an ~bbreyiated method of Identltying the creative chlld 

ln dance. The RMACS was origlnally deaigned to provide .. 
lntormation on the child's-utillzation of the movement 

elements range, time, flow, level, direction and 

relationship. This information could later be used ln 

planning future Instructlonal strategies. Although the 

abbreviated form would allow for the recognition of 

.. creative Indiv1dual., the information 1t "ould generate 
1 

.ould be insutficient for teachers <6 provlde future 

11latructlonal guidance. The RUACS problems No.1 and Iro.2 

l~~luded the elementa direction and tlo" and "ere 

tharefore selected as a modif ied version of the Rl.fACS. 
~ 

The RUACS movement tasks were presented as follows: 

, 

• 

... 
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PrcJ.blem No.l) "Novlng ln the room, show dUferent ways 

you éan use your body". The prob1em ta considered an 

'open' problem _ wlth little rest~lctlon. It la used 

• speclflcal1y to gather data on direction, time and 

tiow. 

Problem Ho.2) ,"Moving ln the rool:l 1 8ho~ as many 

dlfferent directions as you can". The problem is more 

specitic and ther.tore i$ more restrictive. It a1lows 

the observers to consciously gather data on direction 

as well as time and tlow. (O'He11, 1982, p. 37). 

O'Neil selected movement elements whlch were tound in 

a study b,y Beveridge (1973) to dlscriminate between hlgh 

and low mot~r tluencl groups. Specitically, hlgh creative 
.Î 

chlldren were tound t~produce more unus~al ways of ualng 

thelr body than 10w creative chl1dren. Each movement 

elements was divided lnto components. Direction was 

composed ot tour components: forward, sldeways, diagonal 

and backward. Flow was composed of three components: 

'emooth, pause and jerky. Some of the components ot each 

movement elements were considered commoDplace reapoDses and 

80me were considered unusual. The uaual and unusual 

classifications were deflned by a panel of experts. The 

8corlng procedure ot the RNACB involved forming a ratio of 

the number of uncommon movement reaponses to the total 

) 
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.. 
number Ç)t responses'. The ratio mul tiplie4 by 100 resul ted 

in the creat1ve percentage. 

SubJects . 
Two eecond grade classes were selected for the study 

trom a middl. clsss English suburban publie school ln the 

greater Montreal area. Twenty-four subjeçts (10 males and 

14 lemales) .ere randomly selected ,and thus comprlsed the 

sample. Grade two students were recommended as a target 

popqlation because they exhlbit a spontaneous and 

uninhibited ~ure in llfe to a greater extent than older 

subjects (Beveridge, 1973; O'Neil, 1982; Torranee, 1981). 

The students were also chosen because 1) they are more 

tamillar wlth the vocabulary and concepts of the dance 

program than younger subject., 2) the group had some 

experlence 1n problem-aolving, situations, and 3) they had 

been expo~ed to a creative dance program in thetr physical 
-......\ " 

education classes s1nce klndergarten. A letter, requesting 
. -

parental authorlzatlon tor the child to particlpate ln the 

atudY was sent home (see Appendix ;). ( 

Pilot study 

A pilot study was condueted to establish inter-rater 

aareement. A correlation r • .9 betw.en ratere' scoree was 

necessary prior to the colle~tlng ot data. Nore trainlns 

would have been provided if the criteria had not been met,. 

The Pearson Product-Uoment correlation was used to 

( . . 
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de termine inter-observer agreement for the MFFT pilot 

study. Correlations ranging from .97 to .98 (p .05), 

lndlcated a ~trong agreement among observera. 

The pl10t etudy also deter~lned the amount of tlme 

needed for the subjects to respond to the movement task and 

the Mount of vldeotaplng 'necessary for the collection of 

data. The llterature reports sQme controversy about the 

amount of time that should be allotted for.task reeponses. 

G~ilford (1971) suggested to control the working tlme 

durlng testlng, while Adklns c (1974), McCormack (1975), 

Slngh (1978), Steel (1975) and Torrance (1981), Wallack and 

Kogan (1978), consldered that a tlme I1mlt restralns and 

reduces the creative output. In thls study tlme I1mft was 

not a major consideration. For testlng convenlence, a 

maximuM length of time of five minutes' per solution ,vas 

established to pro~lde 1 suftlcient opportunlty for 
, 

completion of motor tasks and also I1mlt some subJects from 

performing indefinitely (Jackson-Glass, 1982; O'Neil, 1982; 

\fi,there, 1960). 

Proéedures 

Baas (1973), Johnson and Rowe (1977) 

recommended the use of vldeotape to record respoDses on 

moter creatlvity tests. The testlng locatlon wae ln a 

gymnasium ot 16 by 15 metres; the f!lmlng area was marked 

by a circle measurlng 8 Metres ln dlameter.' The testing 
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a.saions were held out of clase tillle in groups of four 

sUbJects. Each subject was filmed individually, while the 

other three walted in another room. The f~ur taeks, two 

trom the MFFl' and two from the RliACS, were pres.enfed to the 

children by the investigator in random order. Consistency 

of the tester's behavlor (see Appendix B) and of the 

instructions as noted previously, contrlbuted to the 

objectivity of the test. 

A brief warm-up of two mInutes prec,ded the problem 

tasks. The warm~up served two major tunctions: to remind 

the child ot the dance concepts and to help set a 

comtortable, ple.ytul, unthreatening atmosphere (see 

Apperadix C) . 
. 

Each problem w~s presented and· the children were 
-

allowed to practice bèfore each~response was recorded. A 

maximum of three mlnutes was considered sufficient time to 

allow the children to think about their solution. A maximum 

response ti~e of five minutes was allotted for each 

solution, as was determi~ed ln the pilot study. 

According to Brown and Gaynor (1967), creativity 

requires calmness, and YcCormack (1975) and Torrance (1966) 

consldered some measures of creativity to be vert 

susceptible to motivatlonal effects. Serious consideration 

was glven to the possibl1lty of added stress on the 

subjects because they had to perform IndIvldually. 1I0wever, 

l' 
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the posslble detrlmental effects of group performance, such 

as dlstractlons and copylng behavlors, were deemed to be 
~ 

more severe by all four experts consulted. Furthermore, 

11nce the chl1dren were faml11ar wlth the Invest1gator the 

stress factor should have been mInlmal. 

Children need a repertoire of skills prev10usly 

acquired to express themselves more freely (Brown & Gaynor, 

1967; DOdds,-I1978 ; Wlthers, 1960). Exposure to, and 

understanding of the vocabula~y and movement concepts lB 

essentlal for children to display creatIve behavlor ln 

dance (Glover,1974; Jackson-Glass, 1982; O'Neil, 1982; 

Steel, 1975). For the subjects of the present study, 

crea~Ye dance w&s an lntegral part of the school physlcal 

educatIon program (29 percent), thus there was no need to .. 
organize such a program. Special attention, though, was 

glven dur1ng elght lessons of th1rty minutes each, in the 

month prior to the testing, to provide further experience 

and review the concepts of .the body elements: body actions, 

body parts, tlme, lev.l, direct10n and- tlow. 

Wh1le tha resaarcher and a vldaotapa tachnlcian wera 

testlng, thera wa. no interrupt10n. The vtdeotapes ware 

half 1n~h VHS cassettes. The data ware collected on a color 

Panas6nlc vldeotape recorder (No.NV-8410, ~alf inch VHS) 

with a Panason1c camera (No.0433VN010). The tapes vere 

edited to 1nclude the movement responses only, not the 
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instructions nor the warm-up session. Also, the editing 

permltted the rearrangement of the arder ot the problems to 

allow scorlng of 'the two NFFT problems and of the two rutACS 

problems separately. 

The subjects were retested two weeks followlng the 

tirst test1ng session to establ1sh the rel1~blllty of the 
• 

MFFT. Pr08lem No.' of the NFFT with a different pattern was 

used as an equivalent form of the test • 

Treatment ot d,ta 

The data comp1led trom the UFFT and the RJLACS were 

analyzed by an AJIDAHL 5850 computer' at MeGill Uni vers! ty. 

The~Statlstleal Package for the Soelal Selences (SPSSX) was 

used (Horusis, '983). The Pearson Produet-Moment 

correlation was used to demonstrate lnterrater agreement 

and reli,ablli ty ot the test. Convers1on of scores to 

standard scores (Z scores) was necèssary for co~par1son ot 

te~t scores and for determlnlng a total creatlvlty score ln':) 

combldlng the t~uençy and tlexlbl11ty scores. To establlsh ' 

validity ot the test, the YFlT scores were correlated with 

the ruiACS scor~s ot motar ,creat1vlty US1Dg the PearsoD 

Product-Noment Methode 

.. 
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CHAPTER IV 

RESu'LTS 

The results ot the statistlcal treatlllent ot the data 

are presented ln thla chapter. The purpose ot the study "as 

to develop and validate the Uotor-Fluency-Flexibllity Test 

(MFFT) designed by the Investigator. Data "ere coll~cted on, 

twenty-four grade t"o students usi~g the MFFT and the the 

Refined !.Iovement Analysis Category System (lUlACS) deslgned 

br O'Nell (1982). An equlvalent torm ot the NFFT "as also 

adminlstered t"o "eeke follo"lng t'he orIginal testing. Thus 

aIl students were tested uslng tive problem-solving 

1Il0vement tasks; t,he two MFFT problems, the. two mucs 

problellls and an equlvalent form HFFT problem. Responses to 

the movement problems "ere vldeotaped for analysls by 

observera. The information ln thls chapter ls presented 

under the tollowlng headlngs: 1J inter-observer agreement; 

2) reliabl1ity of the UFFT; 3) the NFFT Motor Creatlvlty 

Test; 4) the R1LACS Motor Creatlvlty Test; 5) the 

relationahlp bet"een the MFFT and the RUACS; 6) summary ot 

the resulta. 

Inter-observer agreemènt 

Inter-observer agreement for the KFFT problem tasks 

Ra- determlned ualng the Pearson Product-Moment 

correlation. The correlations were ~l slgniflcant (p .05) 

and ranged frQm .88 to .92, indtcating. strong agreement 

among the Judges. The inter-judge correlations 

• 
.. 

1 
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1 presented in Table '3. 'The Judges' means for the NFFT and

lts equl!~len~ form aTe presented ln Table 2. 

Judge " 

MFFT 

Table 2 
Yean scores for each judge on 

the MFFT and the equlvalent form 

1 2 

Equivalent form 

10.7 

11. 1 

9.4 

9.5 

3 

'10.9 

11.1 

Inter-observer~ agreement for the test of equivalent form 

• was hlgher than for the NFFT. The correlation betwe~n rater 

1 and rater 2 was .91, the correlation between r~ter 2 and 

rater g was .92 and the correlatlon between rater· 1 and 

rater 3 was .93 (p .05). 

Judge 

1 

2 

3 

* p .05 

> Table 3 
Pearson Product-Moment correlations for 

the inter-rater agreement of the laFT 

1 2 

.$8 * 

3 

.92 * 

.89 * 

R8~ponses to the movement tasks Wére vldeotaped for 

a~alysis by three judges. The three judges vlewed the tapes 
-

lndependently and awarded a tluency score and a-ilexlbl11ty 

score to each sqbject fQr each problem. The raw score~ 
~ 



·1 

.' :"t 

69 

~ 

asslgnedfb~ the judges can be tound.in Table 11 ot Appendix 

"' F. 

<>, • Reliabi11 ty ot the MFFT 

The reliabi11ty of the NFFT was determined by 

compar1ng th& scores trom tae or1ginal test with those trom 

an equi!alent torm (see Table 12 of Appendix F). The 

Pearson Product-Moment correlatio~ was used to' determine 

the relationship between the NFFT, each of its problems and 

its equivalent forme As shown in Table 5, a moderate but 

signif1cant relâtionship (.57) was found between·the r~FT 

and i·ts equi valen t form (p. 05). Prob;lem No. 1 rela ted the 

to the equivalent torm Cr 
" 

- .64), probably due to .,. 

the similarity of the' problems. Table 4 ,shows the 

descriptive '·statistlcs for each UFFT problem. 

Section 

Table 4 
Descriptive statlstics tor the creative 

movement problems 

Mean Standard 
Deviat10n 

Standard 
Error 

Problem No. 1 11.9 

8.7 

10.6 

4.5 

4.4 

4.4 

0.64 

0.63 Problem No. 2 

EquiV'alent 0 .. 64 

, The uFFT motor creati vi ty test 

Range 
Min. Max. 

5 

2 

o 

22 

21 

18 

The MFFT was administered to al1 sUbjects to obtain 

soores on tluency, flexibility and thus motor creativity. 

~, • 

.: 

• 



" 

. , 

( 

, -

.. .. 
• 

, ' 

.. 

70 

The test W'as comprJ.se4 of tyO problelllS deslgned tQ sample 

the creatl ve thlpk!ng ab!l! ties of fluency and flexlb!l1 ty 

in 
'-

the context of danc~ 

" ~abl .. 5 
Pearson Product-Yome~t 'correlatloDs ' 

bétween MFFT problems . 

(j 

IIFFT No.' 

MFFT'Equlvalent .64 * 
MFFT No.' 

MFFT No.2 

• p .05 
The motor fluency 

raFT No.2 MFFT No. '''2 

.30 * .57 • 

.40 * .83 • 

.84 III 

score was a ,couat of the t.,otal 
( .., 

Dumber of different respODses oftred on each prC1b\em of 

.... the !D'FT. The means of motor tluency for problem No. , , 

. problem No.2 ·and problems NoJ. , and 2 combln~ were '10.8 , 
lo, 

8.1 and 9.4 respec~lvely. Thé motor tlex1bl1!ty score wast 

computed trom the 'number o~ dlfftrent categori?B utilize~ 
. ln -each of the two problems of the UFFT, as outlined ln 

CI. 
',chapter t'bree. The means of Dlotor :tlexibl11 ty were 

calcula ted for problem Ho.', problem No. 2 and problems 

Nos. 1 and 2 ,comblned and wert;! 13'. 1 9.3 and , 1. 2 

"-
respecti vely. The motor creatlvlty score wa:;l a composite 

a~(alned bY'. 
[ 

a.verag.!ng the 'lluency and the flexib1l11':.-

standardized scores '(Z) froID eacn movement problem. 

Conversion of seores "as a ne~es8ary procedure in order to 

, 

, , 

'. 

,\ 

( 

'" 
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combine and compare fluency and flexJ.blUty Scores. The 

tlùe~cy, flex.1 bUi ty and composJ. te scores are pre.en ted in 

Ta.ble'4 of Appendix l. The descript.1 ve statlst.1cs for 

motor fluency, motar flexibJ.lity and motor creativi ty can 

be found 'ln Table 6. The fluency and flexibJ.lity means on 

each pl"oblem are presented in Table 7. 

Table 6 
Descriptive stat1stics for the MFF'l' factors 

Variable Mean Standard Range 
Devia tion . lUnimum Maximum 

Kotor 'Vluency 9.4 4.2 
/Q 

3 20 

. Kotor Flexlb1l1 ty 11.2 b.o 2 22 

Motor Crea tlvi ty * 0 .98 -1.68· 1.86 
Q • 

• standardlzed scores 

Table 7 
Fluency and flexlb111 ty means on each problem 

Proble~ Fluency Flex.1blli ty 

Ifo. 1. 10.8 13.1 

No.2 8.1 
l, 

9.3 

Equivalent 9.3 11.8 

The Pearson product-moment correlation coefficient "as 

used to calculate the relatlonshlp. between crea thl ty 

factors. The correlation b,tween the tluency scores and the 

,-
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fle~.1bUlty scores RS r • .91 (p .OfS), 1ndlcating that the 

tyO ~actors "ere blghly related. 
. 

RIMeS IIlOtor creaUv1 ty test 

A 1Il0dJ.~ led versiOD of the RUACS was a180 admlni}tered 

to a1l Bubjects to obtain a motor creatIvlty score. The 

test "as compris~ o"L ho prfblems designed to sample 

creative thlnking ab11Ities on the movement elements: 

direction and flo". The motor creaUv! ty score .. as an 

average o'f the percent age scores obtained on d1rection and 

:now. The percentages "ere drawn fram the number of 

uncoDlDon responses over the total. number a~ responBeB. 

DescrIptive statJ.stlcs of the t'Wo RANCS problems and their 

movement elements yere ca1culated and are presented in 

'" Tabl.eB 8 and 9. 

Table 8 
Descript1 ve tJta tIBtlCS for the lULACS problemB 

Var1able 

~ 

Problelll #1 

Problelll #2 

Problelll # 11&2 

Mean 

61.1 

75.1 

68.1 

Standard 
Deviation 

30.3 

26.5 

24.0 

Range 
IUnimun Uaximum 

o 

o 

o 

,100 

100 

"" 100 • 

. Ra" scores and means of the 2 judges on the mues problems 
• 

for each subjects are presented ln Table 13 ot AppendJ.x F • .. 

-

, 
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Variable 

Table 9 
Descrlptl ve statlstlcs for the 

RYACS movement elements 

Mean Standard 

73 

Range 
Deviation rUnlmum Maximul!\ 

'. 

Direction 49.3 

. Flow 89.0 

Total Creativl ty 68.1 . 

24.2 

15.6 

18.0 

o 

35 

o 

100 

100 

100 

Inter-observer agreement for the RMACS was establlshed by 

~be Pearson Product-Moment correlation (r • .82 ; p .05). 

Relationship bet.een the MFFT and the RUACS 

The Pearson Product-Moment correlation coeftlclent was 

used to calcula te the rela t ionshlp between the UFFT and the 

macs. The correlation between the students' scores on the 
• 

HFFT and the students' scores on the RrIACS 1I'as not 

signiflcant at the .05 level (r· -14 ), lndicating no 
q 

rela tionship between the two instruments. 

bACS 

mues 
RUACS 

No.3 

No.4 

Table 10 
Pearson P,roduct-Yoment correlations 

between JO'FT and RMA~ problems 

IIFFT No.1 . raFT No.2 

" 
-.12 -.35 

-.09 • 14 

Nos. 3&4 -.13 -.09 

MFFT Nos. 18&2 

-.28 

.03 

-.14 
• 
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Taille 10 sho"s the correlation coefficIents .tet"een 

the NFFT problezs and the RNACS problems. 

Summary of the resul ts 

74 

Motor creatlv1. ty data "ere collected for each subject 

ing the lD'FT and the RYACS. Responses were videotaped for. 

by two observer~ for each RMACS problem and by 

three observers for each YFFT problem. The ~N}'FT produced 

motor fluency and motor flexibility scores whlch were 

standardlzed and combined (averaged) to yield a single 
1 
motor creativity score per subject for each pr:oblem. 

Results on the two problems were then ave~aged ta yield 

f l.nal scores on the NFFT. 

The PearsQn Product-Moment correlation "as used to 

determine the relat1.onsh1p between the MFFT and the RMACS. 

The results of the analys1s falled to show that a 

s1.gn1f icant relat1.onsh1p (p .05) bet"een the two 

' instruments existed (r - -.14) • The results of this study 

indicate no relatlonshlp bet"éen the faFT and the RflACS • 
• 

Problem #1 of the UFFT correlated signlficantly wlth the 

, equlvalent form Indicatlng a moderate relaflonshlp. Fluency 

and flexlb1li~y 'were highly related (r -.91, p .05). 

Nelther fluency Bor flexlbll1tt was hlghly related to the 

RUACS. 

( 

- ,~ 

, . 
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The purpose of tbis study was to develop and validate 

the Notor Fluency-Flexlblilty Test (NFFT) deslgned by the 

Investlgator. Data were collected using the PJFFT and the 
1 

Reflned ljovelllent Analysis Category System (RNACS) developed 

by O'Ne!l (1982) ln order to determine the relationship 

between the two instruments. The information in this 

chapter ls subdi v lded 

1) lnter-rater agreement; 

problem No. 1; 3) the 

lnto 

2) 

the fo110,,1ng 

Rel1abill ty of 

sect1ons: 

the JaFT 

relatlonsh1p between the UFFT 

problems; 4) the relationship batween tluency and 

flexibllltYi 5) the administration of the nFFT; 6) the 

relat10nshlp between the YFFT and the RUACSj 7) summary. 

lnter-rater agreement 

The lnter-rater agreement of the ~ŒFT Indicated that 

the three judges were indeed attending to the same 

parameters (ris ranglng from .88 ta .92). The operational 

definitlons and the tralning of observera were therefore 

• considered to have been adequate. The YFFT ~learly deflned 

the behavlours to be observed and scored. The judges 

underatood and agreed o~ fluent and,flexible responses, and 

on how the use of Laban's movement elements contrlbuted to 

fluency and flexlbll1ty. The Inter-ob~erver agreement 

corl'elation was àlso high for the test of equlvalent form 

(r's ranglng from .91 to .93, p .05). 

1 .. 
,/ 
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Inter-observer agreement ot th!l RAlACS "as lower than 

the PaFT. However, Gullford (1954) cited .50 as an 
" 

acceptable level ot inter-judge agreement and thus the .82 

, which resulted trom the RMACS "as deel!led adequate. 

Rellabl11 ty of the NF" problem No. , 

The sign1ticant correlation (r • .64 at p .05) 

Indlcated that problem No. 1 ot the NFFT was moderately 

related to 1 te equi valent torm. A number ot reasons could 

account for this resul t • As noted in chapter two, 

emotionsl, physical, motivational, and mental heal th 

factors affect creative funcUoning (Guilford, 1968, 1977; 

Steel,1975; 'TorraDce, 1963). These factors could also 

affect rel1abil1ty. Although t~e task selected for, the . 
equlvalent form Included content similar to problem No.'1, 

the two taaks mlght have been ditterenUally stlmulating. 

The measurlng instruments are Dot necessarlly unrellable or 
" 

lacking ln usefulness. In, somë circumstances, 1 t may be 

unreasonable to expect hlgh rel1abll1 ty 

Individual'. motivation to~eatlve 

over time. (Dodds, 1978(~ 1974; 

Torrance (1967) reported that motivational 

critical ln creati~. testlng than 

for example, an 

task mlght vary 

TorraDc., 1966). 

factors are more 

ln personall ty, 

intelligence and achle'Vement test1ng. Also, etudies of 

test-retest rellabill ties have Indlcated that 

rel1abl11 ties are hlgher for adulte !ind older chlldren 

, 



.,. 

77 

. 
than for younger chlldren (PetrosIco, 1978; Torrance, 1967) • 

The 11 terature suggests .5 as an acceptable coefficlent of 

rellablll ty (Ebel, 1979; Torranc~, 1967). The rellabUl ty 

of problem No.1 na therefore deemed adequate. 

The rela tlonsh1p bet.een the NFFT problema 

Each problem represents ~~\ dltterent stimulus to whlch 

ch.1ldren react differently. The correlat 10n between problem 

No.1 and problem No.2 of the ?aFT aho"ed a moderate 

relatlonshlp (r· .42 at p .05). lhile thIJ subjects were 

prompted to give three 801utJ.ons to each problem task, some 

subjects offered f1ve and six solutions to a task and one 

subject dld not respond to task No.2. -Therefore 1 t aeems 

that some chlldra~ raspond differentlally to varlous 

st lmul1. For example, 56% of the subjects àçored hlBher on 

problem No.1 than Dn the equl valent problem, 15% scored the 

same and 29% scored lower; 6Q4J, scored hlgher on problem 

No. 1 than on problem No. 2, 17% scored the S81:le and 23% 

scored lower; while 42$ scored bigher on problf;lM No. 2 than 

on the equlvalent problem, 6' scored the S8me and 52$ 
... 

scored lower. In ganeral, therefore, subjects scored hlgher 

aD problem No.1 than on el ther problem No.2 or the 

equlvalent ·problem. It seeme that problem No.2 was 8 more 

restrictive task. It la possible that the movement 

s1tuatlon" pffered ln problem No.1 was more stlmulatlng to 

'",.. 
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some chlldren than others and the reverse c~uld a1so bo, 

true. 

The relationship between ~1uency and tlexibl1ity 

The results demonstrated th~~ ~luency and flexlbl11 ty 
-

.. ere highly related to each other (r - .91). Therefore, 

.. 1 thln the Hm! ta+ions proposed by thls invesUga tion, 

measuring one or the' other factor of creatlvi ty would seem 

to be sufflclent to determine creatlve abl11ties ln dance. 

Others studles have recommended the use of the sole measure 

of t1uency to tap motor creat!vity (Bever1dge, 1973; 

\Yyrlck, 1968). 1t'hile Gullford IdenUf1ed four different 

factors of creat1vity (fluency, flexib1llty, orlginal1ty 

and elabora tion) , "the movement 11 tera ture sûggests tha t 

thes8 ta,ctors May often be related (Beveridge, 1973; 

Glover, 1974; 1t'yrick, 1968). Fluency i8 a ne~essnry 

conal tion to flexibi1i ty and the two crèatl ve thlnking 

abill ths have often been highly relatedj thus the use of 

both ~;tuency and flexibl1ity might not be important to tap 

motor creat!vity in dance. 

The adminlstratlon of the raFT 

Trainlng of the obaervera for the UFFT required seven 
p 

hours .• i th a prepared 1nstructional package, the" amount of 

Ume necessary to train observers m!ght be reduced 

considerably. The scoring Hself was not laborious nor Ume 

consuming as 1 t required ten minutes tor a traiJ}ed observer 

\ 

--------------------------~---------------------------~ 
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to record a subject~s response on each problem. Wlth the 

use of the scoreeheet, Laban's movement analys1s was 

eas11y understood and utillzed. At a glance, the teacher 

could ~e to what extent children utl11zed each movement 

element, as weIl as how fluent and flexible they vere in 

the use of each movement element. Cbarts could also be 

conatructed showing indivldual fluency and tlexlbillty 

profiles relative to the group means. 

The relatlonshlp between the MFFT and the RYACS 
1 

, 
Resulta of the statIatlcal analysta revealed that no 

relat10nshlp exlsted betwelt the NFFT and the modifled 

version of the RMACS. ~her~ are two possible explanatlons 

for thls findlng. One ls that the two testa utilized 

dl~ferent movement elements. Another explana~lon la that 

the scorlng procedures dlffered cons1derably. 

The selectlon of dlfferent moveaent elements ln the 

UFFT and the modlfled verslon of the RYUCS mlght account 

for the lack of rplatlonshlp between the two instruments. 

O'Nell recommended the short version ot the RUACS whlch 

1ncluded the elements of flow and directlon only, whlle the 

NFFT included the elements of body actions, body parts, 

time, level'and direction. In her study, O'Neil's element 

ot flow vas not substantlated and was therefore not 

selected for the rœFT. It appears that O'Nei1 consldered 

'f10w' ae the 11nk or transition between aovements. Flow, 

\ 
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wi thin Laban' s'effort' concept, refers to changes in the 

quality of tension in the movement and is usually 

considered to be ei ther bound or :t'ree (Beveridge, 1973; 

Laban, 1960, 1975; Laban" Lawrence," 1947; North, 1964, 

1971; Preston-D~nlop, 1963; Russell, 1975). 

The movement elements selected for use in the MFFT 
. 

were not aIl-inclusive but representative of the concepts 

of body, effort and space. The inclusion of relationshlp 

elements and more 

(strong/llght) , space 

et~ort elements, such as weight 

. (direct/flexible) 
/' 

and flow 

(bound/free) would have better accounted for the creative .. 
e~~ression in dance. In fact, the more movement elements 

included in the rating scale the more completely and truly 

the instrum~nt might identify creative thinking abilities 

'. in dance. However some of these elements are not easily 

observable and since one of the main purposes of this study 

was to design an instrument that teachers could use, the 

choice of movement elements :t'rom Laban's analysls was 

restricted ".;.for practical purposes to only five: body 

actions, body parts, time, level and direction. Thus the 

NFFT lncluded the observation of five movement elements 

whUe the mues modified version included on;' two. A 

larger number of observations improves the r~ility of a 

test (Ebel, 1980; Hagerty " Dlck, 1971; Safrit, 1981). And 

as Lyman (1978) mentloned: "Test rellablÎ1ty Is very 

l, 
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.. 
Important to the test user, for it Is necessary for good 

validity" 
'\ 

(p.32). The valldity of the origlnal verslon of 
. 

the' RJ.lACS 
. 1 

was substantiated, but the valldl ty of the 

short versIon has not been verlfied. .. 
Scorlng procedures· also dlffered between the raFT and 

the RUACS. While the MFFT and the RlüCS appear to have 

slml1ar frameworlts, both utilizlng movement elements 

Insplred from Laban' s analysls, the 
\ 

dlfferences ln the 

de;flnltlons of what was measured mlght account for the lack 

of relatlonshlp. In fact, the raFT creatlvlty factors, 

fluency and flexlbll1 ty differ conslderably from the RMACS 

creative score whlch consisted of the frequency of uncocunon 

responses wl thin\ each movement element. It may therefore be 

diftlcult to identlfy relatlonship among'creatlvlty tests 

because they I!lay ln tact be measurlng dlfterent creative 

thinklng abill ties. 

Al though no relationshlp "as observed wl th the RrolACS, 

the posslblli ty that the IlFFT i8 a val.1d measure· of fluency 

and tlexibili ty can be advanced. This study and others 

(Beveridge, 1973; Brennan, 1976; Jackson-Glass, 198~; 

Steel, 1975 have found negllg.1'fe or 10" relationships 

between a newly PToposed test of motor creati vi ty and 

selected crl terla. If creatlvity ls multldimenslonal 

(Brennan. 1976; Steel, 1975; Torrance, 1965), thls ls Dot 

. partlcularly surpr~sing. Posslbly the Most productive way 

.. 
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to establlsh validl ty Is to follow Ebel' s suggestion (1980) 

of oper~tionally defln~ng the measurement cri terla 

(Beveridge, 1976; - Brennan, 1976; 1fyrlck, 1968). 

Accordlng to Ebel (1980): 

The k1nd "of valldl ty that meaS'ijres possess as a resul t 

of being de ri ved fram ,unamblguous, opera tional 

det!nUion of the characterlst.lc being measured le 

direct pr1m.ary vaUd! ty. 1 t ls tundamental to all 

othez: klDds of vaUdl ty, and there la no substitute 
. 

for It. It 18 valldlty by definltlon, and le relat-tt4., 

to but Dot Identlcal w1 th the other types ,of val1d! ty 

(p. 231). 

Summary 

Resulte IDdicat~d that the lJF~ ~ad hlgh inter-rater 

agreeme~ t and that the rel1abl1ity ot problem No. 1 was , 

deemed adequate; FlueDCY and :UexlbiUty wer.e bighly 

related, therefore the use of both tlueney and tlexib1l1 ty 

meaaures mJ:ght Dot be necessary to tap motor creatlvlty ln 

" 'dance. The administration of the MFFT does not require much , 

tlme and trainlng and could theretore be a useful tool for 

teaehers. Resul ts '0'1 thi's study revealed no rela tloDship . ... 
" , 

between the JaFT and the tUues Indlcat1ng that the tlt'O 

instruments are not measurlng the aame variables. 

) 

,. 
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The purpose of the study "as to develop and validate a 
. 

tel,!lt,of motor creativity for dance using fluency and 

flexibility measures and tive movement elements: body 

actioDs, body parts, time, level and direction. This 

chapter la divided into the following sections: 1) sur.unarf 

of methodology; 2) summary of resul ts; 3) conclusions; 
1 

4) implications; 5) recommendations for further study. 

Summary of methodOlogy 

The ~ development of the Motor Fluency-Flexibili ty Test 

(YFFT) involved selecting and operationally defining the 

-creativi ty factors, fluency and flexibili ty, anj the 

movellent elements, body actions, body parts, tiae, evêl 

and 0 d,irection ",!th a panel of four
l 
experts ln the field' of 

, dance, thus establishlng content tralidi ty. The 

investigation involved twenty-four grade two students. 

Motor creati vi ty da ta "ere collected ... for each subject uslng 

the UFFT 'and the Refine~ Uovement Analysis, catrgory System 

(RMACS). Each subject's response was videotaped for 

obsèrvers 

by two obaervers for 
,) 

for, ~ach 
each runcs preblem and by analyste , 

three , flFFT problem. Inter-judge _ 

agreement .as verified by Pearson Product-Yoment 

correla tions. The reliabili ty of the test was estabUshed 

ueing a test of equivalent form. Crlterion-r.elat~d vaUdity, 

, 
". 

-
... 
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.. 
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was veriUed by comparlng the reaults of the MF:rr and ': 

O'Neil' s RlJACB. 

, Summary of the Reau! ts 

Inter-observer agreement of the DFT ind1.cated that 

the three judges "ere indeed attendlng to the same 

parameters :r's ranglng trom .88 to .92., P .05)~ The 

lnter-observer agreement correlation was a150 high tor' the 
, 

test of equlvalent 'form (r's rang.1ng from .~' to .93, 

P .05). Flu~ncy and flexiblll ty "ere hlghly rélated (r 
v 

=.91, .p .05). The m'FT produced motor tluency and motor 

flex1b.1l1 ty scores whlch were standardized and comblned ta 
• 

yield a single motor creativl ty score par subject for each 

problem. Reaul t~ on the two problema were then averaged ta 

yleld -rinal scores on the raFT. Problem #1 of the tlFFT 

c?rrelated the hlghest "-1--th thAeQUlvalent, ~orm (r = .6~ àt 

p .05). Corr.elation between.l problem #1 and problem #2 ot 

, ~he NFFT showed a signl~icant relatioDshlp (r = .42 at , . 
p' .05). The Pearson Product-Moment correlat1.on "as used to 

determ1.ne the relat.1onSh1.p bet"een the 'NFFT and the ruJACS. 
" . 

The resul t of the analys1s falled to demonstrate a 

s1.gn1tlcant relationsh1p betlfeen the two instruments. 

~el thér fluency nor :flexibl11 ty of the' MFFT was hlghly 

related to· the RMACS. 

. \ 
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, ConclusJ.ons 

The re8ults 0'1 th'e',etatlstical analysle revealed that -. 
no relatioDsh1p exi8ted between' tbe UFFT and the RllACS. 

, "W1 thJ.:n the limitations 'ot the pres~lIt ' study and assumlng - . ..., 
~. 

,that. the mues 18 a valid test' ot moter èreativ.1ty, the .. 
. hypothes1s s'tatlng that the lŒ'FT 'would represent a val.1d, 

~ 

rel1a~le and objecti~e means o"l assf3ss1ng 
'l' 

motqr 

creativlty was rejected. Ho'l~ver, conSlder.1ng the 
" 

mul tl-di,mensi onal! ty of crea t1 V'.1 ty, the poss.1 1>111 ty of the 
o 

NFFl' as be1ng a val.1d meaeure o~ tluency and tlexlbll1ty ls 

justifiable according to Ebel (1980)' ~ The 10FT il.néludes 
, l 'II 

clear operat.1onal dt! fin! tions of the fac'tors fluency and , 

:flex1bi11 ty to be mea~'!l~ed. ~h1s, ~$. suppo~:èd by the h.1gh 

J.nterjJ.1dge agreément correlation ~ Sln~e n9 rèlationshlp was 

obBerved "1 th the RMACS,~ 1. t appeallS tha t t~e t'le tests are 

mëasurlng dl~:fère~t varl~bles. The MFFT could J;'epresent a' 
~ 

-
unique tool to identity the presence of, the crea:tJ.ve 

tblnking abll.1 tiés, 'fluency~nd :flexibi11ty in dance. ,Also, 

the lD'FT lncluded the observation' of f.1 ve moV'ement elements 
, '.f ' '.fi 

;,bile the RMACS modlfled version lncluded only two. Only 

one moV'eme~t e1ement (direction) "as common to both tests. 

For these reasons, no, s.1gn1:tlcant re1at1onshlp could be 

eetabl1shed wi th another .1nstrument. Further etudies are . 
needed to valldate'the raFT. '" 
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Impllcations 

the results lndicated hlg~ lnter-observer 

agreement, the MFFT proved to be an objective test o~ motor 

tluency and ~lexibillty ln dance. Fluency and tlexlbl1ity 

are of prime .J.nterest to the dance educator slnce dance' 
.> 

programs alm a t ~roV1dln~ students "i th ft large vocabulary 

, of movements (fluency) and at tacl11tat1ng the manlp\llation 

of movement el.eme~ts to produée a varlet y of responses 

'(flexlblllty).· Thus the m'FT can be used as an 

lndependent, measure of tluency and tlexiblll ty. 

Fluency and .fl~xlblll ty "ere hlghly related to each ;' -

oUler. Therefore, measurlng one or the other factor oi 

ç'reat~vi ty in order to save 
, 

tlme would be su:Uiclent to 

determlne the presence of creati ve abill tles ln dance. 

The problem task useij as an equlvalent form ot problem 

lfo. 1 mlgh t not' have been really equl valent. Since the 

subjects' scores on the t"o !!lovement tasks were moderately 
~ 

related, 1 t... Is possibl.e that one movement s1 tuation was 
û;~ 

more stimulatlng to some children than the otl1er. Theretore 

the selection o~ problem taskS'" aeems Im~rtant and a 

. large Dumber of observations Is preterab11 

The .1natrument appears to be a good too1. to 1mprove 

teachers' s observation skil1.s and could ea811.y be used in 

tea~her t'~aining. It could also be a valuabl.e tool ln 

teaching analysis of movement. 
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procedurè for creati ve movement 
, }.. 

should be applicable to 

variopa mbvell\ent prothems utllizing Laban' s 
.. , 

movement" 

__ ~lemeny... The i~strument offers opportuni tiea of ùsi'ng the 

/ 

full range of 'movement elemènts or 'only a portion of them· .. 

Other movement element could be added to the rating scale'. 

At 'a glanc~, the teacher can see' ta what ext'ent each child 

ut'ilized each, movement el~ment, as well a~. how fluent ",and 
1 

'tlexlble he/ehe was in the use of the elements. From such 

information the teacher could devel1(,p" future instructlonal 

st ra tegies • Charte could also be construct~d showlng 

'ludiyidual fluency and flexibility profiles relative ta 

,the .jroup means. 

The MFFT testing procedures and its scorlng system- are 

sJ.mple and unequi vocal, " and theretore would not requ'ire , a· 

grea~ deal of training for _ the teacher. Wlth a prepar~d 

'instructional package, the àmount of time necessary to 

train observers can be reduced considerably. The sc,or lng 

i tself (was not iaborlous nor tim~ consuming as i t required 

ten minutes to a tralned observer to record and score a 

. sUbject"s' response on ,each problem. 

Recommandations for furthar studl . ; 

- ""'l, ' , 
From the resul ts o~ the present Invest1ga t-ion, the 

autllor recommends that research, in the" followlng areas 

would be prod~ctive: 
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~epfie~tion studies shourd be do ne to- determine the .. 
crlterlon-valldlty or construct-valldi ty, Of the 

rI;' 
l.IFFr • 

(2) A study investlgating intra-observer re'1iabil.1 ty eo~ld 

determine the . scor Ing 
If 

eonsistency , ot eaeh rater. 
6' ' , ' 

(3). ;Future etudies are needed ta determine~w present 

moto~ . creatl vi ty measurês can 
# 

be adapted ta special 

,popula tions (phys 1 ca11y and/or menta11y hand.1capped) • 
. 

. (4) 'The Generalizabl1i ty Theoryot to determlne reliablli ties , 

and sources ,of error could pe used in a study invol v Ing the 
q, 

MFFT • 

(5) Once adequate valldity and rel1abill ty of the I.IFFT is' 

established, It, could be used to d'etermid-e program 
, 

efflcacy~ ; 

,(6) The relative weight o'f fluency and ~lexibllity in the 

equat.ton for motor ~creativlty shou1d b~ Inves t iga ted. 0 

'," ,(7) Answers ar-e needed for questions such as:' What i,s 

,o. 

orlg1nality? What is elaboration? How'· can théy be 

operatlonally defined for observation purposes in the 

, ,. context ot stanc~? 

", 

(8.) Studles shou1d ' Investlgate, 'whether originali ty 7) 

cri teria should be the Sa.Dle 'for ch.f1dren and adul ts f 

(9) Studles should be done on the screenlng fO,r poteJftial 
, 0 

creative capaclty at an ear~ler age. 
, ' . . . 
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. APP~IX A 

~etters of permission 
~ 

January 28th, 1985 

Dear Paren ta, . '. 

For the completion of a Uaster'a 'degree in Physical 

Education at McGi11 University, 1 would like to conduct a 

study on motor creativlty 'with twenty-four grade two 

atudents •. The purpose of, the s~udy ls tç develop a test to 
, 

Bssess children's creativity in motor tàsks. The test will 
1 

also be useful in designing programs and instructlonal 

strategies that could stimulate creativIty. Resea~ch-and 

evaluation are necessary procedures to upgrade the quallty 

of- educatIon. 

TOI thia end, your child --------- hast been 

randomly selected ~s one of the twenty-four subjects for 
, . 

the study. The study will take place at Seigniory. séhool, 

out of class time, during two lunch hours between March 5th' 

and Uarch '22nd 1985. The chIldren will be requested to 

respond to two movement tasks, presented in the tamiliar 

way of thelr lphysical educàtion classes, while being 

videotaped. Upon your con~ent to your child'a par~ion 

in the study, you will be notified as to ... the preclse dates· 
1 • 

, he/she will be staying at schoal for th;e lunch p~riod. 1 

will be co.nduoting the study myself help of a 
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c: 

technlclan tor th~ videotaplng. The chlldren wlll be glven 

the opportunl ty ta see thair pertorma~ce" • The viç1eotapes 

are strictly for protesslonal use and al1 partic1pants will 

be kept anonymous. This research project has recelved 

permlsslon and support tram the Lakeshore School Board and 

McGill'Unlversity; 

Please'till out the form be19w and return it to school 

as saon as possible. It you bave ~ny q~estloD$'about the 

study, te el tree to ca11 me at school (695-3921). 

Your cooperatlon is greatly appreclated, 

Ginette Gingras 
Physlcal Education 

1 give permission tor my child 

partlclpate ln the motor cr~tlvlty study. 

tô 

Date ~igna~Ure 

1 do not grant perm1881oD~tor my child to be included ln 

the study. 

l5ate Signature 
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q, , 

. Ur. Owen Buckingham kl 
Séhool Principal of Seigniory 

150 Seigniory Ave 
Pointe-Claire 
Quebec 
H9R 4R5 

Dear Sir, 

6 ' 

Jantiary 25th, 1985 

For the completion .of a Master's degree in Physical 

Education at McGill University, 1 would like to conduct a 

-fitudy on motor .creativlty with twenty-four grade two 

students from Seigniory school, durlng the lunch hours of 

the first three weeks of March 1985. 

The purpos. of the study is to develop and valldate a 

test to assess creatlvity of children ln' dance: The 
\ 

children will'be requested to respond to two movement tasks 

while belng vldeotaped. Grade two students were cbosen:as a 

target population b~cause they understand the basic 

movement concepts and the :ocabulary used (in a dance 
. 

program, and because this age group tends to be spontaneous 

and uni~hlbited~ --- -
Permission from the parents of the selected spbjects . 

will also be requested. l ~u}d appreclate your approval 

and sUPP9rt. 
" Thank you for your con~ideration, . , '. , 

l , 

~ l' • 

èc. Mr~-John ~i~lingbeck 
\ 
,f ,u .~ 
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Summary of suggestions for investigator behavlor 

For a consistent, concise contro1led investigator 

behavior durlng the study: 

a) In the introducti"on o~lt r~fèrence to "being 
, " 

nervous". 

100 

'" 
b) In the wa~DJ-up ,u,~11ize 'the phrase ,"let' s move 

together for a whlle'!,., and slo",11 wean the student to 

a state of, showlng something of his OWD. 
ST~", 

~c) ~n~th~ warm~up introduce body'~ct1onâ, body parts, 

• <Ct .ti,U:~, ~~ir~ction and '~lOW (see O'Neii's 
~ • ~ ...... '::> 

'definltion of fiow 1n chapter one ~nd t~o).' 

d) ~n 'the instructlon and ~ordlng of problems remove 

the use of "1" as this sets UR a situation "her~the \' : .. ' 

chlld 18 trylng to p~ease the researcher. 

~) L,ead the prob1ems through a slow progression: n· Can 
" ,. .A-.' \' 

you do one way, can yo~ ~o it:differently, can you 

. find anothér way". 

~ake. a Hst of na.n~jUdgment~;· verbal"relntorcemente, 

that could be utl1ized. e.g. "lnteresting!,', Isn't 

" 

., 

;' , 

, ~. 

that difterent"" 

g) The researçher should be consis.tellt In',use of .. his 

on body level and 'distance trom the participant. 

h) The researcher sho~1d be consistent ln ~tilliing' 

éncouragemen~ and reinforcement statements whiie the 

student ls respondlng (O'Neil', 1982) • 

< 
1 

) 

" 
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-APPENDIX C 

Warm-up procedures 

The warm-up preceding the problem tasks serv'ed two 

màjor,tunctio~s: tirst, 
\ - . . -" , 

to remind the c1!.ilcl ot the, 0 -<tance . " 

,concepts introduc.ed III class and second, to help . set' a . 
{ 

# comfortable,' play,tul and unthreatening atmosphere. "The, 
-

. resea~9her tiret ,suggested some run~ing with the chl1d'-

Then, the; "alked" anywhere in the' gymnasiuJIl" w1 thout' 
, . ' 

tollo,,~ng one another. 'Physical botindaries "ere menttoned 
, 

as .ell~·', as suggestJ.on:é maC\e to usè the / ' whole / area. ' The, 

researcher asked lhe ~student l!~at o,ther directions could be 

_.!1sed. It on1y ,verbal answers ' were gJ,.ven,. the sqbjects .- was 
, " 

then ' flsked to demob.strate. ~s t}le ~hlld changed direction, 

so dld the researcher, copylng the chl1d's moyement. The 
\ 

researcher would ,'lnl tlate a movement 11 the - chlld was
~ . . 

omlttlng a~ e1ement. At t,trst, th~ researcne'r participated 

wlth the subject and·then grad~a11y withdrew trom the 

, acti vi ty so th'a t by, the end of the warm-up' the chi1d 'w:as 

uslng his/her own resp?nses. Att~mpts were,made to draw a1l. 
... 

posslbl+ities of responses trom th~ child. The same 
y 

\ 

procedure "as usèd for the concepts of body actions, body 
- ' 

· pax:ts,' time and ley~l. The subjec't was considered ready tor 

- the experiment when he/she was l11ustratlng 'a' clear 

understand1ng of the concepts which woul~ be used ln the 
- . 

.' 

, '- movement problems. , 
<1 

" •.. . , .' 
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'. APPENDIX D ~ A 

RECbRDIIIG. qBSERVATIOKS ,~ < 0: . \I~ 

\ ' 

• < 

1) Note the subje6t 's number and the"' task number' , ,~ 
- "'SI 

2) FOJ;"'each task, obser~e and mark one sol~tioD ~t a time 
, , 4 

~the :'uèe ?f a videotape distance cO,ntro1 might .be useful) 

.3) Mark on the ,Batne scoresheet al1 solutions as < follows: 

solution 1 in bIlle , ' 

sOl,utlon 2 in rad 
/ 

, 

s!,lution 3 in green 
t '~~ - \ _.... 

, , 

solution 4 in 'black '(if necessary) , " 
~ \, -,..., 

~ , ~ " 1- ," ~ .. ,";~ • • 

", 

• 

" 

~, • 1 , 

, ,1-

" , 

; 4) Observe the first solution entire~an mark from 

'. inemory "i th a' penci1 {if necesaary) tJe bOdy~ctions and 

their order, then the body ~arts supportlng (or leadlng,if 

there ia gest~re)" the time factor, the 1evel, 'and finally 
, ( 

the direction. Repeat the observation and correct with a 

co1or marlcer. 
~ 

To determ~ne the type of action 

B~dy actions Involve locomotor, n~n-~comotor motion 

and stillness. The ~aIn categories of actions are: jump, 

turn, travel, pause, gesture and stepping. Sub-categories 

are: . 

• aC) 'travelling actions walk~ run, skip, gallop, slide, 

crawl,!, • 

b) jumping actions: hop. bounce, leap ••• 

c) 'turning actions : twirl" 'spIn, rotate, piv~t, roll ••• 

d) pause actions : stop,_ ,balance ••• 

t. 

/, 

, , 

.. 

i .. 

.. 
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e) gestux:e : swing, sway, circle, l?ush, pull, 11ft" lower, 
' \ , 

kick, thrust, grasp, fling, shake, vibrate, • part-, rise, 
, 

,sinle, invert, open, close, twist" fa11, arch,' 'cur!. ' •• _ 
~ 

f) . stepping actions: 1y ing, si t t lng, kneeling, st·and1:n~. '.,. 

Stepping involves a welght trans~er. 

When there is a combination of actions th~'obàerver 

- notes'. the movement . as . sh~/he per~eiY'e the Intent.For 

example, in -JUmping forward, :~he intent is travel.11ngi in 

jumping on the spot, the intent la jumping. ln a1l. cases, 

t~e Most' important is to be consistent. 
- -

~f stepping is.required for the next movement, as in 

getting up to run, the stépping does not count. Pause, 

gesture and stepping are considered when the y are perceived 

\.8 -intentlonal or c!ellberate actions part of the sequence. 

Note the difference between turning and moving forward 

~oflowing a circulaI' pattern. A 

turn of at least 180 degrees. 

To determlnè the body parts , 

1 

turning action involves , 

Body parts are -either 

,;.1) .leadlngi 2) supporting; 3) ln contact. ln this study" 

onl. supportlng body parts are identified. Body parts 

support~ng were conaldered for àll. jumping, turning, 

tr~ell.ing, stopplng and stepping actions; body parts 

1eading were con~idered for gesture. 

'.f 

.. ' .. ~ 

, , 

-. 
'" 

. ' 
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To determln~ tlme 
.c .' 

" . ~, 

Tlme refera to body time ln 1 movemen.t. ,.E~èments are: 

1) incr,e.ase of speed; 2) decrease of speed; 3) malntainlng 

of speed. 

To determlne level 

Level lS ~he relatlonshlp of. the body to space in the 

,vert~cal p1~ne. Le1els are vlewed trom a reference point" of 
, ' 

base of.support (head, shoulders, knees, feet) •. Elements 

are: 1) hlgh ' (head ls ln' 1 ts normal area or higher, the' 
\: , 

extremlties reach the -bighest plane);. 2) med'ium (most of-

the body moves in the ar~a limited by the shoulders and' 

knees whon the body la upright); and 3) low ( most of the 

body moves in the are a located below the knées when the' 
. , 

indiyidual is uprlght). 

To determlne directIon 
, 

" ... ~ 
b~rectlon is the relat~onshlp of the body in space in 
~---

,the hor1zôntal plane. Elements are: 1) forward (le~dlng 

wltn the fr~n,t of the body); 2) sideways (leac;ting r~th the 

right or 'left side); 3) diagonal (dlagonally forward or 
backward); and 4) backward (leading with the back of the 

~ody). 
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Codes and abbreviations • ,~ ... 1 1 

~ Abbreviatlons 'are made.~with the tirst a~d last lette~' ot 
~ 

,the word. Codes :were declded by the group ot observers.' 
~. 

Agaln, consistency' ,in the marlclng . . 19 stressed sa tha~ the 
, , 

. investigator could read aIl observatlon,sheets • 

. " ACTIONS 

WALK WK 

SKIP SP 

HOP -- HP 

LEAP LP 

SLIDE SE 

CRAWL CL 

PI-VOT -- PT 

. ~ . 

, 
,,'\: 

BODY'PARTS 
b 

H~ 
.. 

SHOULDER . 
SH, --

ELBOW E 

RAND H 
1 
" 

CREST C', 
, 

BACIè' --.B 

SIDE -- SI 

GL~EUS' -- G 

KNEE -- K 

FOOT r 

~ 

INCREASING-SPEED 1 

DECREASING SPEED '-- D 

'MAINTAINING SPEE~ -- M 

LEVEL 

HIGH H 

MEDIUM M 

LOW ' --" L 

. DIR~ION 
FOR17ARD 

SIDElVAYS 

F 

S 

DIAGONAL D."\ . 
, 

BACKWARD _ -- B ' 

l , (. ,_ 

, f, 

(P.lural, as ln uSlng, t'Wo 'te~t. was notated with a set' af· 
, ~ 

,quotatlon marks atter the code:'F") . 
, \ 

" 

. ' 
" 1 -, " .' 

J 

" 
" 

" 

'. 
,~ " • 

~, 

~j.-" 

, . 

1 

/ 
l ' . 
1 

, \ 
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raFT OBS~VATI.ON SUET ~ 

'"Subjeet No. 'No. 
\ 

.: Task 

BODY ACTIONS # · .' BODY PARTS TIME -LEVEL DIRECTION 
: ' • .. .' .' 1 D AI · Il 1.1 L • F S D B · · · · 

jump · · ,: '" • · -
~ · · • : • ",-' · · · • - ", '" · · • · · · • · - : 

.urn 
· · - · · · · · \ . 
· · " travel l' 

1 -

{ · - · · , 

--- .. 

f -1" · · · .' · · · . , -· · ' . · · · · · j -,1 · · · · · , · -
J 

· · · · - · .,.. 
.- · · 

f-
· - · · · · : · · - " · · 

l 
· - · · · · · · .. -· · · - · 1 pause · · .. · -· · 1 · · - · · - · 

l · · · - · '--' 

gesture .. · ~ D · · - · ~ · -· · · · · - j · · · · · · '-stepplng .,:; · · · · -· · b: 1 · -. -· · · · · · -· · · · · · 1 -
FLUENCY SCORE: FLEXIBILITY SCORE,: 

J 
Observer: 

Figure 3 • ,. 1 

~ 

~ . 
... 
• 
~" , . 
.' " 

,< 
.. \ 

" '. 
" . #'.-: 

. . -
, - .' 

", 



J, 
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f{.. .. .. 

. , 

L 
" ., 

., 

J ' • t 1 

, . 
" 

, ' 

:: . 

; 

f 

• .J. • 

-J 
'.~ 

... , ,: 

l " 

. \ 

, ri 

. ,. 
, 1 

, " '. 

.. , d 

Examp.1e: 

The 'sûbject l~ sklpplng, then plvots'9~ one toot and 
, , 

talla to the tloor. Atter gett"ng down Ç)n',the' kneea~' 
. 
the 

subject pu1~s ~e body f~ar~ wlth the hands a'.,te" tlmes" 

'then stops cUr1ed on the tloor. 
, ' . 

. . Observa tlÇ>ns : . , 

~ctions No~ 

Jump' ,-

·Turn 2 

Travel/sklp .., 

sllde 4 

,',Pause 5 

Gesture 
, . o. 

~ 

D.Parts 

- , 

foot 

.tèet 

hands-kneès 

H-Ki 

Timé Level 

- .. 
ptalntain high 

M' H 

l.f' " 10w 

L 

" Stepplng,' 3 feet to knees decrease medium 

, 

Dlrectlon 

torward 

F 

-
(In th1s ~aae"cur1ing· la not conaidered ~a a'gesture 

because 'lt,ta. the po~ltlon 

'pre!loUa action). 

. , 

l ,~ -

, " 

" .. 
o' , 

.' ' .. , " 

. 
•• , ... ".' ~r \ 

.1, • 

. " 
, . ,. 

'l, 

; . 

'" 
o~ the body after stopping ~the 

, , 

" " 
. 

. ~, 

1 • ~ ' •• 

'" ", 

"\ 

~ . 

.. 
. " 

• 1 

, ' 

.; 

(' 

, . 

o • 
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SCORING FLUENCY AND PLEXIBILITY 

. '108 

1) llotor :tlu~ncy,: ls thè· total; number of movements 

tl)e-, "total number· of The fluency Bcere ls 
l , ~ .... _ '. 

• a 

... 

. ", , '"""'-" . 
different r.~sp~~s~~ '. fO~ ~,~he'. problem taak. . For example ( 

runn:1ng forward. b~é~~rd and sklp~lng forward would ' g.t 'Ve 

three pOints .. -- - . , ... , , 

2) 'Kotor flex1bl1ity . la the nUJ'!lber of dlfferent , , 

" '1> 
" , 

categories into' which movement. responses fall. The" • 

categQrles to ,be used in claf:islfylng respons~s" are elements' 
"1 • '0 

. .- of the ,movement conèepts:. body • actions, body parts'" timé,' 
, _ ," d '. 

:' 

lével, Aire,9tion. Thé flexlbll1 ty sco~e ls 1;he total number 
... .. 1 1 ~ 

l ' '" " 1 _..' ~ 
of, ; changès in cate~ories., For examplè ".~f"unning torward, 

backWard and skipping forward would give ·two points; 
'~'1 ' 

one 

for changing direction and one for ch~nging act~on. Note 

that a pOint ~s not g i ven for chang 1,ng directIon ag~in to', " 
" ' 

·torward or backwardj dlrèction ~as four -poesibilities and 
, ' 

,oan allo$V a maximum oi three points'. Time anq ~evel have 
,; " - , 

-.. r f!" 

.each ~hre~ posaibili ties . and c,an. allow a' Jllaxlmum .9f t-vyo 

points. Note that bod~_ parts, their.combinat}Ons 'and , body . , -
"actions have a large number' of posslbl1i ties alid would 

• ~allow up to that number minus one nq.mber 'of ,points. For the 
~... ~ .... - "':; ". t , 

~ flexlbl11 ty score, c,on~l'der ~hang.e.~ 
. . . \ 

a) .tn the body ,action: sucti 

, turne •••. 

" 

.' " 

.. " 

- ~ . , 

-, '-

; ., 
t • 

, 1 

.. " y~ 
, ' -

- - " • J • .. ~ j , 

t6. .. ' ',a ". 

-'_ .. 

1 -

a~ _ruD, 

" '- ,\ 

''t -

. , 
, . 

, 
, ' . 
,'~ 

.' 

, . ~, 
," 

. ' . '. 

.' , 

( 

o6~' • .' 

, .' , 

" , ' 

, . 

t 

.. .' 
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, ? 

b) in the use of body parts: ,feet', hands, feet and hands, 

one foot and hands.' ••• ' 
• c) in time: ~ncreasing, decreas~ng and malntaining speed 

... 
d) in level: high, medium and low 

e) in direction :' 
, 

forward,· s1deways, diagonally, baclaYard 

[ 

\ 

.. 

" 
-

-

.-

-'-

\ 

, ' 
" 

, '. 
" . , . 
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,TASK # ___ _''9 

MFFT SCORE SRE!:) 

Ss # FLUENCY · fLEXIBILITf · • · • · :Rater :Rater #] : Rater#2 #3:Rater #1,:Rater #2:Rater #3 
: . • • · • r · · · , 

": , • ' . · , 
• · · · , , 0 · '0 '. 0 · '--' ': 0 · · 0 

· 0 

· · • · o • · 0 

· '. 0 · · · · · 0 · 0 0 

j ,- " 
, · 0 -1 · · 'Ï · · · .P, 

0 , · · .. '. · , , 
0 , 

--- \ ., 
, ,', · , , 0 · .. · , 

0 

0 ~ , · · · , 
," ,. · #> 0 · · 

1 
0 • 0 

" 0, 

h 0 · · · 0 0 

0 · · · 0 · " 

f : ! 0 · , 
t" 

0 . ~ : .. " 
: '0 .' :1 , · ~ " ~ ~ 

, · t 0, 0 " 
1) • • • " ~ 0 , 

· (' • ~ l, , · · 0 · • · 0 

• · · 0 · · , ,. ., • · , · '~ ~ · .. · \ , 
• · , .. ", • 

~i: -, 0 · ,-• • \' . 
, ,- '. 0 

" • 
Il 

~ · . 
," • · .. · • 

~ 
0 

0 .... e • · · . '~ . 
'. : 

F.t.8U~ 4 , 
:-' " . 
- .. • > 

, - -) , ç' ; 
0- v' r> .'; 

'! 

~ .- • .:: 
, : .' 

0' 
l ·r 

~ .. :.-\, 
" 0- '."-1 

<t '.0 l- i;--

" .. ,;. -, .. ' < . . 
, lo,,. ~ 

"0 . t, 
• '0 " ,0, " .. ~ . . 



J, 

1 

, 
~ . .,..... ... .."'" 

APPENDIX F 

Table 11 
Raw scores from the MFFT 

l, ,1 

1 

\ 1 

" / 

111 

Subject rater 1 rater 2, rater 3 mean 
# :flu. :fiex flu flex :flu :flex flu ,: flex 

,. a . 
b 

2 a 

b 

3 a 

b-

,. 

7 

6 

8 

3 

11 

3 

4 ,a '11 

li ,.. 8 

5 a 

b 

6 a 

b 

7 a 

b 

b 

10 a 

b 

11 a 

7 

6 

;3 
11 

9 

8 

5 

13 

4 

22 

, , 

1.5 

b 35 

9 

6 

1'2 

4 

14 

3 

10 
, 
9 

10 

7 

18 

11 

9 

11 

4 

7 

5 

3 

8 

2 

6 

6 

5 

7 ' 

8 

5 

13 

1 

8 
] 

9 

5 10 

7 7 

11 13 

9 11 

6 .. 6 

6,9 13 

5 

5 5 

7 

5 

14 
~ 

15 11 

'3 

16 

18 

15 

21 

12 a "11 . 16 

4 

14 

18 

12' 

12 

12 

15 

19 

15 

16 

·12 
1) 

\ 

po • 

" t.,. ~ ,'_ 

6 c, 7 

8 

9 

3 

',9 

4 

8 

10 

7 

16 

6 

11 

"~2 

8 

9 
. 

6 

7 

7 

3 

8 

8 

6', ~ '10, 6 

6 6' 6 
-

13 ÇJ 14 M'" 
, . 

11 10 . 

, . 6 7 

, 10 ,11 

. 11 14 9 

5 'f "5, 5 

14 18( 13 

6 

23 

18 

14 

4 

18 

21 

15 
• 0 ' 

1 

7 

12 

5 

13 

• 2" > 

9 

,9, 

10' 
;. 
'7 

·15 

.11 

7 

12 

10. 

5 r 

16 

, 3 

16. 

1~ 

15 

" 

15 ~ 20 14 . 19 ' 
'. 

'~11 16 il 15 

., ' 

, .' 



, , 

\ 

., 

,( • 

" 

12 b 

~ 

b' , 

14 a, 

b 

la a 

( : b 

,17 a 

b 

la a 

b 

19 a 

b 

20, a 

b -

21 ,.."a 

b 

22 a 
o b 

23 a 

b 

24 a 

9 

9 

1Q 

1a 

7. 

'14 

. 7 ',- ,S' .' 9 

1 13 

12 

1 : 

.6 9 
" . 

. 6 ~-\~ _ 9 

5 ' \. 5-' 

7 

'5 

9 

13\ , 

7 " '~2 
, , . 

'1,2' 

10 .' 
5 

" "6 . '~ 
, < 

1 • f' 

3--

4 

5' 6 

6 . 17 " 
9 

8· 10 ,7 

" 9 

12 

14 ,20 '22 - 16 

9 . 10 

12 

14 

10 

10 

,5 

6 

,7' 

5 

6 

13 

12, 

19 

, • 1 

9 

16 

15 

12 

6 

15 

8 

9 
1 

7 

4 

7 

12 

12 

20 

13 

17 

,5, 

11· " 

20 16 

'3 

23 '16 22 

6, 3, . 4 5 

16 14 ' '17 j ,17 • "18 

, 

q ~ 112 ' 

\ 
8 8 

9 

12 

10 

'6 

9 

6' 

5 

5 

6 

'S 

12 

9 

18 

16 
" 

:. 1'2 

5 

13 

8 

8 

6 

6 

7 

11 

11 

19 

"0 

,22 

,4.. 5 

'16 17 1....,'17 

7' 10 10 9' , 

17 

12 

10 " 9 9 . . ' 
" 1. -' 20 18 ,'~1 

11 12 . .'8 7 
1 -

6' ',' 10 4", 7 

8 9 6 ,10 

,16 20 13 18 

6 . 
1 

14 

1,6 

10 

, 11 

1,' , 

18 

" 

16 19 

10 ,. 10 
5 9 

.'7 10 
\..,. 

14 19 ", 

li 18 ' 23 . 14 . 18 17 23 16 - 21 • 
Bote: abbrev1.a tians • :Uu t and ' :tlex i are used for :tluency' 
and :f1exi~llity; a refera to prablem No. l, b ta Na.2. 
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" 
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" 
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, l, 
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Subject ra1;-er l' rater 2 rater 3 me;;ln 
f1u' tlex tlu' flex ',tlu tlex tlu tlex" ... 

, , 

.' 

1 

2 

3 

4 

6 

7· 
8 

10 

. 01~ 

12 

, , 

13' .', 

14 

15 

-16 

'.17 

. 18 . -
.1'~ , 

20 

2~ 

'22 

23' 

. '. 

7 8 
Il 

O· 0 

11 ,11 

, 5 

13 

11 

8 

14 

7' 
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b 7· 7. -~71 67 . ." 
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," . - -
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..,J_._~ 

b 3 -1.; 38 0 , , ;' ~ , 
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1 '-.....-. • a· 8' 9 -.39 7~ 
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b 8, 9 -:.39 73 
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" . ' ~ 

b 6 ,7 -.83 86 , i . '1: " 
" , , . '6 12 • .. 15 .68 72' a .... , 

'f'," • 

b 10 - '11 .05 ,60 
-

7 a 7 7 -.71 78 

" b .9 12 .03 79" 
~ 

8 a '9 10 -.17 74 

l> 5 5' -1.15 91 .. 
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9 a ~, 13 16 .90 56 

b 5 3 :"1.35 75 
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- -. -.~:. -... - ),15. a 9 13 .13 71 

b 6 8 1 -.73 67 1 
" J, " 

l ' " 
, Î , ' . ,16 a 5 8 --.85 57, , . 

b "5 " 6 "':'1.05 75 

17 a 6 6' -.93 47 
Jo 

~ b 6 7 -.83 95 '. l 

18 a 12 11' .,28 ,77. 

\i 
. 
b 9 11 -.07 79 • ~ 

19 a 18 19 1.79 75 

b lQ 10 -.05 58 

% 20. a 16 ' : 22 -' 1.86 81 
e' ,., 
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l, 

5 -'1.26 79 ' ~ ·b 
' . . 

21 ' 16 17 1.36 43 a 
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. 
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, b 10 ' ',." 10 -.05 83 

23 a '5 9 -.75 -49 

lb 7 , , 10 -.41 86 

., '1 24, a 14 . 19 1.32 ' 55' 

b 16 21 1 ~ 76 ,73 
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,Note: a refers to problem N .1, b to No. MFFT scores are - standarcUzed scores; the R CS scores are percentages. , 
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