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ABSTRACT 

Expertise effects on response acquisition (learning) lInd 

performance reproduction (performance) (Bandura, 19BG) j n 

dance observational learning were invest igated. Over tln 

acquisition period, fort y uni versi ty students wi th vùri ed 

movement backgrounds observed dance demonstrations, arrangod 

still photos to represent the dances, and performed odch 

dance. Learning was assessed via a pictor Lll-rC'sC'Cluenc i nq 

task. Dance performance accuracy Lind quo \ i ty 'wC l-C C'V,) \11,\ h.'li 

via detailed analyses of vldeotaped performùncc~-;. 

indicated that dance experts learn more and perform bC'ttc'r 

than novices (2 < .05) in a modeling situéltion, ùnd lCclrnin'J 

and performance scores are pos i ti ve] y corre lt1ted ù t ù modc·rd tc' 

level. Entry-level dance skill i5 the best present i nù iCdtor· 

of success in dance observational learn lng. El cmentrl ry 

instruction can improve beg inner dancers' observa t i onù \ 

learning abil i ty. The findings support Bandura 1 s sociù l 

cognitive theory of modeling (1986), extend the knowlcdge bél~~(' 

related to the effects of expertise in mot')r 

acquisition, anà have imtJlications for dance dnd other motor 

skill educators. 
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RESUME 

Les effets de l'expertise sur l'acquisition de réponses 

(apprentissage) et la reproduction de la performance 

(perforrr.ance) (Bandura, 1986) dans l'apprentissage de la ùanse 

pa r observation furent étudiés. Au cours d'une période 

d'acquisition, quarante étudiants universitaires ayant des 

acquis variés en mouvements observerent des démonstratioT.s de 

d.:lnses, pd rent des pr ises de vue fixes représentat ives de ces 

danses et exécuter2nt che.que danse. L'apprentissage étai t 

cvalue au moyen d'une epreuve de remise en ordre des images. 

Des performances sur rubans magnétoscopiques furent a' uJysées 

de façon detailee afin d'évaluer l'exactitude et la qualité de 

lù performance en danse. Les résultats obtenus indiquent que 

l'expertise en danse influence les deux phases du processus de 

modélisme; les experts surpassant les débutants dans les deux 

cas (2 < .05). Il Y a une corrélation positive modéree entre 

l'apprentissage et laper formance bien que d.3S di fferences 

inexpl iquées entre les deux subsistent. Pré. entement, 

l'adressE=! initiale en danse demeure le meüleur indicateur de 

sucees dans l'apprentissage de la danse par observation mais 

il semble que d'autres acquis en compétences motrices et non

motrices puissent contribuer au succès du model isme chez 

certains individus. Les facultes d'apprentissage de la danse 

JJùr observation des débutants peuvent être amél iore8s au moyen 

de directives élémenta ires en danse. Ces résultats supportent 

la théorie cognitive sociale de modélisme (Bandura, 1986), 
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elargissent la base de nos connaissances reliee aux effets cie 

l' experti se dans l' acquisi t ion de competences mot r icC's, c>t ont 

des implications pour les educi1teurs en danse ct é1utrC'~-; 

habiletés motrices. 
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PREFACE 

Instruction in structured styles of dance often relios 

heavily on the assumption that students will be able to learn 

patterns of movement bl' observ ing dcmonstrLltions of the 

desired sequences. However, the success of this procedure iH 

frequently less than desired, and teachers do not a l\vùy!-. 

understand why this ls so. Concerns for these dance teLlch0rs 

led this researcher to questions about the model ing process in 

general and then ta an interest in the effect of observer 

character istics on the process. 13andura 1 s sociLl l cogni ti va 

theory of modeling (1986) appeared to provide Lln appropriato 

framework for the analysis of these concerns, and its 

application to a practical dance-Llcquisition situation bec~ma 

the foundation for the work documentp.d in thlS mi1nuscr ipt. 

The specific questions addressed relate to the jnfluence 01 

dance and other movement expertise on th'" -'0il i ty ta perec i vc 

and retain information from the demonstration i1nd reproduc0 

that information physically. 

organization of the Thesis 

This dissertation is being presented in the alternative, 

multiple-paper, rather the traditional thesis format. Each 

chapter has been deslgned so that i t might be read and 

understood independently of the others. Chapter] i5 probi1bly 

not sui table for publ ication in i ts present form. l t. ; 
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f unct lon hr::rc· j n l~; ta i ntroduce and prov ide background for th(, 

tor)JC~, eon'Jlde~r0d in [0110wing chapters. Similarly, Chapter 

:, 1:; 1 ne Ill( j(.<1 d,~ (ln ove roll summary of this manuscr Ipt. 

Chilptcrs 2, 3, and 4 appear as publ ishable papers. As 

~;uch, they eùch contain an abstract and introduction i 

methodology, results, discussion, and conclusions sections; 

é1nd their own reference lists. However, each is considerably 

longer than would be acceptable by most journals due to added 

muter i ,lI cleemo' l necessary for this dissertation. Tables and 

r iqure~j clppetlr wi tl1in the text, and other for'llatting not 

1lC'C'o!:;si1ri ly appropriate to journal publications was 

ucc,lsion<llly u!3ed ta enhance readability of this document. 

Cllclptcr proviclcs an introduction ta the rest of the 

document, Including él full review of the literature. lt 

cane lucles \:11 th a presentation of some of the questions arising 

trom the literdture and the rationale for the current research 

th,lt Wé1S based on thoSE: quest ions. 

Includcd. 

A reference l ist i8 

Di1ta [or the three reports that appear in Chapters 2, 3, 

é1nd 4 wcrc collccted at the same time, in the winter of 1990, 

,-llld \verf? considered from different perspectives to address 

vddcd questions. The same 40 university students, 10 dance 

m,lJor,:; ,wd 30 physical education majors, were used throughout 

the> research. They were treated as a single group wi th varied 

d,l/H.:e exper i ence j n Chi1pter 2, as expert and nov ice ddncers in 

l'h"pter 3, l1nd élS Cl single group of 29 novices in Chapter 4. 
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1 Val id, independent measures of the th'O ph,1~-'0~; ut 

observationol lcarning i!(>re es~;(>ntli11 to tllj~; 1ll\'p~-;tiq.\t-j(lll. 

lIence, Chapter 2 det"i ls the dcvelapmcnt o! th(::,~;c\ tl\~;t l!1q 

instruments <lnd the procedures for their use. ln ddditlO!1, 

the reldtianship r'_ti:een learning ùnd perfarm,lncC', as m0i1~..;tln·d 

in this study, l nvest ' (jélted to 

i nterrclatedness ai thc' component~-; of the moLl(' 1 i nq Pl-Ul'('~;:;. 

Cha pte r 3 t 11 e n toc use s s pee 1 t l CCl l l Y 011 f_' Y Il (, ,- t - nov i ( '( , 

ùifferenccs in le<lrn1nq anù pcrfarnlll1cJ lLuK'l::' t l'()m tlll l 

observation 0 f demonstrations. QuaI i tat i 'le clat II supp l c'mont~; 

the quantitative findings to evaluate the total obsorvlltionlll 

learning pracess. Th 1S chnpter also presents tt,e rroc0dul-(1 

used to assess expertise i'lithin Cl group of nov lt'(' lLIl1C'('I'·;. 

Chaptcr 1 lS c1l, (,J'plot-i1tary look dt t[u, ('ont rillut jOlI 01 

various movcmcnt: c>:pl."'rlcncc fi1ctor!:, on d"IK'C' O!I:,C'I'v"t j'ln" 1 

learning by becJinner dancers. r~oJellng SUCCCSS 1:, ('on~;id(1rr·d 

both before and of ter the students port ie Ipdtc1cI in ,ln 

clcmentCll'y course , l 
l n c. II ne e . 

Finally, Charter 5 summélrl~os the rdtion;1I0 for thl' 

prcject nnd the conclusiom; dr,l\/n from the> r'('~;uJt!; nt ttJr, 

study. Theoretical ond practical implicatiam; of the> ro~;('o\rdl 

are offered. Appendices present additional documents found ln 

theses presented in the traditional format. 

" 
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1 ~)t<ltC'nGl}t_ QL PIlgin~Lçontribution to KnO\oJledg~ 

The research prcf;entcd in this thesis mùkes an original 

contribution to the understanding of t.he role of dance 

expertise on the obscrvatlonal learning of dance. To the best 

of the rcsearcher's knowledge, the application of Bandura's 

(1986) thcory to invcstigate the influence of expertise on 

c'.lch 0 f t!1C' tvJO ph<1ses 0 f the model ing process in a dance 

<Icqu i s] t ion sett i 11'1 !Flel not bcen made prey iousl y. In 

dddltlOl1, it l~~ bc?llc·vec.l that this project contained the 

initldl clttt'1'1pt tu dd,lpt the pictorial-resequencing task 

(Carroll & Bandura, 1982) for use with a relatively lengthy, 

ocologically valid movement sequence. 

Concluslons of the research that appear to be original 

<1nd may promote additional study include the belief that the 

resoquoncing task may not assess aIl of the learning (response 

<lcqulsitlon) that occurs as students observe dance 

demonstrations. Although others have acknowledged that overt 

performl1nce reflects skills jn addition to those that permit 

,ln undorstëll1rlinq of \lhùt \-Ias demonstrated, the discrepancies 

11C't\'.'(>(>n 10<1 rn J n(j éll1d porforman-:.'e scores found in this research 

Such research should enhance 

lHI!" undCn.,tllnd l ng of the observational learning process and 

the role of cognition in rnotor skill acquisition. 

In addition, it is believed that this research provides 

the first documentation of the influence of dance expertise on 

the prediction of modeling ability by beginner <..lancers. Skill 

xxiv 
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in basic dùnce movernents seems to be our ccst pl'O::-~l'l1t 

indicator of success in clonee observationol loarning. 11011CC', 

it appears that éludjtion ses3ions frequently w;l'd by cl l1l1 Cl' 

teachers are highly valic1 as assessrnents of potentidl Jcornlnq 

ability, and their use by knowledgeable educators should be 

continued. 
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INTRODUCTION 
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INTRODUCTION 

In motor skiii instructional settings, demonstrat ions are 

frequently the preferred method of prescnting task inf ormat ion 

to the learner (Bird & Ross, 1984). Teachers of physical 

education, coaches, and dance instructors recognize that novel 

and modified movement patterns are often most easily acquired 

when the Iearner has had an opportunity to sec the dcsj rad 

action. This production of a behavior pattern by one 

individual, known as the model, followed by either an 

immediate or deIayed attempt to replicate that behavior by 

another, the observer 1 consti tutes the phenomenon known as 

observational learning, imitation, or modeling. 

The prominence of demonstrations in motor ski] 1 

acquisition settings seems to indicate the value of the 

technique. However, i t is aiso recognized that learnars who 

observe a demonstration are not always able to replicate the 

modeled behavior immediately. To enhance observational 

learning, astute educators assess group and individual 

differences and attempt to structure demonstrations to meet 

the varied needs of their students. However, other 

instructors seem unable to identify the reasons behind the 

difficulties students have in acquiring the performance skllls 

demonstrated. These educators frequently persist in repeating 

demonstrations and physical practj ce with no var iatj on in the 

procedure. Performance by the students may or may not improve. 
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l nstructors \.Jho understand the observational learning 

proccss nnd the difficulties learners might eneounter within 

that proccss should be able ta evaluate the learning situation 

tlnd a] tor the emphasis of their lessons appropriately. 

Un[ortunrttel y, much of what is "known" about model ing in motor 

skill acquisition has been based primarily on intuition and 

exper ience. Systematic research in model ing in motor skill 

ùcquisition has not been extensive, and observational learning 

is still not adequately understood (Adams, 1987). Many 

qucst ions rema in to be answered if instructors of motor skills 

arc ta structure effective demonstration experiences 

con~:d stc")nt l y. 

Th j s chapter presents a review of pertinent li terature 

n)Llted ta motor s}oll modeling. It concludes with a summary 

suggcsting specifie issues that warrant additional research 

<'nel él raU on<lle for the series of studies reported in this 

chcsis. 
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Review of the Literature 

According to Bandura's (1986) social cognitive theory, 

observational learning occurs through two interrelated phases: 

response acquisition and performance reproduction. Knowledgc 

of these phases and their contribution ta the observer' s 

ul timate overt response should help motor skill instructors 

develop experiences to enhance observational learning. 

However, understanding the total process and the difficul ties 

which students may experience in relation to each phase 

requires that response acquisition and porformance 

reproduction be evaluated independently. Support for th i s 

assertion and procedures for assessing response acquisition 

are discussed in the following review. 

If response acquisition and perform,:mce reproduction are 

measured independently, variables influencing observational 

learning can be examined for their effect on each phase of the 

process. Although there are many variables to be considcrcd 

in designing appropriate observational learning experiences, 

the current research focuses on ways in which prior motor 

skill experiences of the observer affect the model ing process. 

Topics examined 

discussed under the 

in this review of the literature are 

following headin'.,Js: Bandura 1 s social 

cognitive theory, cvaluating learning in motor skill model ing, 

overview of research in selected aspects of motor skill 

modeling, and the effects of age, gender, and prior experience 

of the observer on the observational learning process. 
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Bandura's Social Cognitive Theory 

The description of observational learning in Bandura's 

social cognitive theory (1986) appears to be the most 

[requently used theoretical base for modeU.ng research in 

motor behav ior. Bandura proposes that modeling facilitates 

the acquisition of novel skills and enables the observer to 

refine and reorganize existing skills. 

The theory (Bandura, 1986) postulates that four 

fundamental subprocesses govern the observer' s success in 

acquiring and reproducing stimulus information. Attention and 

retention regulate the percept ion and encoding of relevant 

details of the modeled behavior. Motor reproduction, the 

third subprocess, organizes the behavioral components into the 

appropriate response patterns. Finally, motivation determines 

whether or not the response will be overtly reproduced. 

Bandura states that attention and retention contribute to the 

response acquisition phase of observational learning. Motor 

reproduction and motivation contribute to performance 

reproduction. Figure 1.1 illustrates the phases of Bandura's 

theory. 



Response 
Acquisition 
Phase 

Performance 
Reproduct.i on 
Phase 

< 
Attention 

Retention 

Motor reproduction 

< Motivation 

Fjgure 1.1. Bandura's social cognitive theory of 

observational learning (1986). 

G 

The product of response acquisition is a symbolic 

cognitive representation of the observed behavior. According 

to Bandura, its accuracy is essential for reliable 

performance. At the same time, the physical performance 

produced during the second phase of the process helps the 

observer redefine elements of the cogni t ive represcntation 

that may be inaccurate or unclear. Attention, retentjon, 

motor reproduction, and motivation are each believed to 

contribute to the overall process. 

Attention 

The attentional subprocess of the modeling paradigm js 

elemental in that the observer must attend to, recognize, and 

discriminate between the distinctive features of the modeled 

act. Several factors may influence the attentional 
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subprocess. Char;;tcteristics of the model, such as 

relationship to the observer and clarity of the model's 

actions, are highly influentiaJ on what details of the 

demonstration recei ve the observer' s attention. The nature of 

the modeled behavior, i ts salience and complexity, also 

affects the observer's attention and influences the rate and 

level of observational learning. 

In addition, the observer's perceptual set and capacity 

to process information will partially determine which features 

of the observed stimulus are attended to and how those 

features are interpreted. These cognitive capabilities are 

based on past experiences and si tuationa l requirements and are 

critical to the attentional subprocess. They give coherence 

and meanlng to the modeled information (Bandura, 1986). 

Furthermore, observers who possess both effective cognitive 

skills and prior knowledge related to t!le modeled behavior are 

generally able to perce ive the fine details of that behavior. 

Experience enables people to recognize performance differences 

that less experienced observers may not distinguish. 

Therefore, adjusting observational learning experiences to 

coinciae with the observer's cognitive capabilities is likely 

to enhance learning. 

Retention 

Observational learning cannot occur if what is observed 

is not remembered. In arder te reproduce the modeled behavior 
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when a demonstration is no longer ava i lable, the observer must 

retain the original observed stirnul i in some syrnbol ic torm. 

According ta Bandura (1986), the retention subprocess involves 

two symbolic or representational systems, the imaginal and the 

verbal. Sorne modeling stimuli are retained in relatively 

enduring, retrievable images of the modeled behùvior. Such 

images--for example, the components of il gol [ swlng-

frequenLly include information about spatial and temporal 

coordinations that would be difficul t to describe verbally. 

However, most of the cognitive processes which regulate 

behavior are primarily verbal rather than visual. Verbal 

coding of observed events probably accounts tor the notable 

speed of observational learning and the long-term retcnt ion of 

modeled behavior. Verba l codes faci li tate retention bccùuse 

they contain a great deal of information in easlly stored 

forme Both representational systems are usually i nvol ved in 

retention to sorne degree (Paivio, 1985). Images are often 

verbally labeled, and words may elicit related imdgery. The 

integration of the information of the two moda li ties into a 

common conceptual representation probably occurs frequently. 

Bandura (1986) contends that the existence of the 

symbolic representation is of far greater importance than its 

rnodality. Observers who do not transforrn the modeled behavjor 

into either a verbal or visual cognitive conception are at a 

disadvantage in modelin J situations. 
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As comr:;lements to the se syrnbolic coding operations, 

organization and rehearsal of the observed stimuli help to 

stabilize and strengthen the acquired responses and facilitate 

their retention. According to Bandura (1986). the level of 

observational 1 earning can be greatly enhanced by practice or 

overt rehearsal of the modeled response sequences. Through 

physical practice the observer is able to organize and verify 

what is known and focus attention on difficult elements in 

subsequent demonstrations. 

thus be refined. 

The cognitive representation can 

Covert, mental, or cogni ti ve rehearsal may similarly 

increase retention of the observed behavior. Cognitive 

rehearsal seems to aid retention as a resul t of the observer' s 

ability to organize the modeled behavior into meaningful units 

rather than from sheer repetition of the material. Complex 

activities that involve extensive cognitive processing seem to 

benefi t more from mental rehearsal than do simpler skills 

(Feltz & Landers, 1983) . Furthermore, learners with 

experience and skill in the specifie activity seem to bene fit 

more frC" cognitive rehearsal than do those learners with less 

proficiency (Bandura, 1986). An understanding of the 

processes invol ved in acquiring the ski11 and the abili ty to 

execute the component movement skills seem to be necessary for 

cognitive rehearsal to be an effective aid to retention. 
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Motor Reproduction 

The motor reproduction subprocess of soci<11 cognitive 

theory (Bandura, 1986) converts the symbolic representations 

into actions. Responses are selected and organized at the 

cognitive level. Then they are initiated, monitored, and 

refined on the basis of informative feedback. An accurate 

cognitive representation is necessary because i t serves as the 

internaI conception for production of the behavlor anJ for 

correction of performance errors. Inadequacjes in the 

cognitive representation will likely resul t in inadequac ies in 

overt performance. 

The amount of observational learning that will be 

exhibited behaviorally aiso depends on the availühj lit Y of 

component movement skills. If the observer docs not have the 

motor capacity t.o reproduce the coded act, accurate behavioral 

reproduction will not be possible. Inadequacies in mot or 

abillties may reflect physical limitations or inexperience. 

The observer' s abi 1 i ty to interpret the feedback rece i ved 

from the overt performance and to compare it appropriately 

with the cognitive representation is another factor affec~jng 

the motor reproduct ion subprocess. The feedback may be 

intrinsic, resul ting from the observer' s own sensory 

perceptions of the action, or it may be provided by outside 

sources such as videotape recordings of the behavior or verbal 

information from an instructor. In either case, the observer 

must be able to recognize deficiencies in the performance-
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conception relationship in order to produce change. 

Corrections to the cogni ti ve representation, the physical 

performancc, or both may be required. 

Motivation 

The motivation subprocess focuses on such things as 

extrinsic and intrinsic reinforcements provided to the 

observer as weIl as on the various reinforcements provided to 

the model--that is, conditions that motivate the observer to 

reproduce the modeled response. Al though an observer may 

accuratcly attend to the relevant stimuli of the modeled 

behavior, successfDlly encode and retain the necessary 

features of the act, and possess the required response 

components for performing the observed response accurately, i t 

is still possible that the modeled act may not be reproduced 

because the observer has no incentive to do so. 

Summary 

Modeling is a multiprocess phenomenon. Consideration of 

the subprocesses governing this mode of movement instruction 

is essential if desired rnodeling effects are to be achieved. 

Bandura' s social cognitive theory (1986) postulates that 

failures in observational learning rnay occur as a result of 

deficits in attentional skills, retention strategies, motor 

production capabilities, or motivation. The abilities of the 

observer in aIl four interrelated subprocesses must be 
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recognized and addressed for adequate response acquis i t i on and 

appropriate performance reproduction to occur. 

Evaluating Learning in Motor Skill Modeling 

Bandura (1986) postulated that response acquisition and 

performance reproduction are two separate but interrelated 

phases of the observational learning process. Skilled motor 

performance relies initially on a clear and accurate cognitive 

representation of the demonstrated behtlv ior, [ormed c1S a 

resul t of the attentional and retention act i vit ios 0 t the 

observer 

1990) . 

during response 

Bandura (1986) 

acquisition 

also stated 

(Carroll 

that 

& Bandura, 

"within the 

informati on-process ing framework, learning is character i zed as 

the acquis~tion of knowledge and cognitive directives for how 

to do something" (p. 107). The cogni tive representation 

developed during response acquisition appears to reflect 

learning under this definition. 

However, an accurate cognitive representation alone does 

not ensure skilled overt performance (Bandura, 1986). Unless 

the observer also possesses the mot or skill abilities ta 

successfully replicate the actions of the bchtlV iar and i5 

motivated ta do sa, the physical performance may not match 

that of the demonstration. Performance rE'production requires 

the development of the physical skills and conception-matching 

abllities needed to implement the learning that has occurred. 

According to Bandura, the two phases of observational learning 
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enhance each other during early stages of skill development: 

response acquisition (learning) guides actions, and 

performance reproduction (performance) provides informative 

feedback to perfect the quality of the cognitive 

representation. 

In spi te of the strong arguments presented by Bandura 

(1986) for the two phases of observational learning, most of 

the research in motor skill modeling has inferred learning 

from overt performance alone. If a critical portion of the 

modeling process is cognitive, it seems obvious that more 

should be known about those aspects that influence initial 

learning and, ultimately, the final performance. 

Inadeguacy of Evaluating Observational Learning by Performance 

Scores Alone 

Adams (1987) said that there is a need to measure 

learning, as reflected by the cognitive representation, 

independently dnd then relate i t to the physical performance. 

The motor behavior literature supports this assertion by 

pointing out possible deficiencies of overt performance scores 

as measures of learning. For example, performance eval uated 

only as i t occurs concurrently wi th the model' s demonstration 

may be only mimicry with little or no l\..'rtrning taking place. 

If the model is removed and performance is reevaluated, a 

decrease in performance accuracy is com.non, indicating a lack 

of actual Iearning (Carroll & Bandura, 1987; Newell, Morris, 



& Scully, 1985). Another illustration of an outcome score 

being an inappropriate reflectiün of learning occurs when a 

novice performer is able ta achieve the end result of a 

movement skill (e.g., putting the basketball through the hoop) 

even thot.1gh the relative motions are incorrect. SC'ullcy ùnd 

Newell (1985) state that, to be useful, the primary function 

of a demonstration should be to facili tate acquisition of the 

movement pattern. Production of the end resul t of the <lction 

should be of secondary importance. Therefore, measuremcnt of 

the end resul t or performance outcome would not nccessù r i l Y De 

a true indicator of the learning that occurred from ULbucving 

the demonstration. 

On the other hand, observers may be able to 

information (learn) from a demonstration but 

élcquire 

not be 

immediately able to produce the appropriate action (pertorm). 

Martem;, Burwitz, and Zucherman (1976) found tl1at, although 

strategie.3 had obviously been learned f rom the dcmonstration, 

outcome scores in early performance trials on a "shoot-the

moon" task were low. These researchers concluded that complex 

motor skills may require sorne initial practice and development 

of skill before certain modeled components can be perceived in 

the performance. From the resul ts of thej r research 1 Fe l tz 

(1982) and HcCullagh (1987) suggested that a movement 

component--for example, form in a Bachman-ladder balance 

task--may be a better indicator of observational learning than 

are performance scores on the task i tself. In view of 
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conclusions such as these, it seems obvious that outcome or 

performance scores a10ne not adequately assess 

observational 1earning in motor behavior. Adams' (1987) 

deslre for a separate measure of response acquisition appears 

justified. 

A further concern is that overt performance measures 

provide 1itt1e or no indication of where 1earners' 

difficulties arise in the modeling process. Inaccurate motor 

responses may resul t from a variety of inadequacies wi thin the 

process. For examp1e, observational learning may be 

j ncomplete because important dimens ions such as pressures, 

muscular tension, or sorne external features of the movement 

may not even be èvailable to the observer' s view (Adams, 1984; 

Bandura, 1986). In su ch cases, the reproduced movement will 

be imperfect ~ecause the cognitive representation is 

incomplete. The cognitive representation may also be 

incomplete if the observer's ability ta selectively attend to 

relevant eues in the demonstration is inadequate or if the 

observer does not use effective strategies to facilitate 

retention of the perceived cues (Bandura, 1986). In other 

si tuations, performance scores may be low even though the 

cognitive representation is complete. A lack of the required 

component movements in the observer's repertoire may account 

for these poor outcome scores (Erbaugh, 1985). Altcrnatively, 

observers may have a very accurate cognitive representation of 

the demonstrated behavior and may also be quite capable of 
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producing the required movements but simply do not imi tate the 

actions because they are not motivated to do so (Bandura, 

1986). Performance reproduction scores may not i solate these 

diff icul ties in the observational learning process. F indings 

such as these provide further support for the bel ief that 

response acqujsition should be separately assessed and then 

related to performance reproduction. 

An Independent Measure of Response Acquisition 

Carroll and Bandura (1982, 1985, 1987, 1990) suggested a 

procedure for measuring the cognitive acquisition of él modeled 

skill that may be more effective than inferring learning from 

performance scores. A video demonstration of a complex 

sequence of nine arm positions was shown to undergraduate 

university students. In addition to producing the 

demonstrated actions physically, the subjects performed two 

other tasks. For the recognition task, a set of four still 

photos, including a component action and three similar 

distractors 1 was created for each of the nine arm posl tions in 

the sequence. Subjects were required to select from each set 

the photo that correctly represented the action in the 

sequence. For the pictorial-arrangement task, subjects were 

shown nine photographs representing, in scrambled order, the 

nine positions of the modeled sequence. Subjects were 

instructed to arrange these photographs from left to right 

into the order in which they appeared in the video 
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demonstration. The accuracy of the recognition and pictorial-

arrangement tasks were considered to be measures of the 

accuracy of the cognitive representation and, therefore, 

indications of the learning that had occurred. 

As predicted, Carroll and Bandura found that physical 

reproduction of the movement pattern (performance) was 

positively correlated with accuracy of the pictorial-selection 

and -sequencing tasks (learning). They reported (1985, 1987, 

1990) that correlations between component recognj tiun and 

performance accuracy ranged from ~ = .34, 2 < .05 to ~ = .47, 

Q < .005. Correlations between sequencing accuracy and 

performance accuracy ranged from ~ = .42, 2 < .001 to ~ = .73, 

Q < .001. Apparently, the 

representation, as measured 

more accurate the cognitive 

by pictorial-selection and 

-sequencing tasks, the more accurate the physical replication 

of the demonstrated rnovements. These researchers bel ieve that 

their technique i5 ar. appropriate method of measuring response 

acquisition independently of performance reproduction. 

Similar pictorial-resequencing tasks have been used by 

other researchers. For example, Vickers (1986, 1988) assessed 

expert-novice differences in the ability of young subjects (M 

age = 13 years) to understand the seriaI organization of 

complex movement sequences (gymnastics skil] s). She concluded 

that the resequencing task can be a useful tool in assessing 

cognitive differenc~s that may affect an athlete's ability to 

acquire a complex physical ski11. Stafford (1988) replicated 
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Vickers' study with children from grades four to six (9 to Il 

years old) and suggested that greater success on the 

resequencing task reflected the increased domain-specifie 

knowledge of the children experienced in gymnastlcs skills. 

The cognitive activities of younger children (ages 5 to Il) 

have also been studied wi th procedures such as these. Cantor, 

Andreassen, and Waters (1983) found that the t.ask of selecting 

and arranging pj ctures appeared ta be successful in dssessing 

differences in children' s use of cognitive strategies for 

remembering sequential visual information. 

Using a procedure directly related ta that of Carroll and 

Bandura (e.g., 1982), Downey (1988) concluded that the ability 

to select and arrange still photos ta represent observed 

rnovement sequences reflected age-related differences in 

response acquisition in a modeling situation. Her subjects, 

~ive to eleven years of age, observed videotaped movement 

sequences of eight dance-like actions. Following the third 

viewing of each sequence, the children were asked ta (a) 

select from a field of 12 the eight photos that reprcsented 

the rnovements of the sequencC' and (b) arrange them in arder to 

represent the observed sequence. As in the Carroll and 

Bandura studies (1982, 1985, 1987, 1990), the accuracy of the 

selection and arrangement of the eight pictures of the 

movements of the sequence was considered to be a reflection of 

the cognitive representation formed during the response 

acquisition phase of the modeling process. 
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The pictorial-resequencing task may also help researchers 

examine variations in the thought processes of observers as 

the y reconstruct a movement sequence from their symbol ic 

representation of the behavior. In a qualitative analysis of 

their subjects' responses during the resequencing task, Downey 

and Neil (1989) considered patterns that appeared in thE. 

children's pictorial arrangements, spontaneous verbalizations 

of the children during the task, and general observations of 

the children' s behavior and attitude toward the task. The 

effects of visually dynamic actions (e.g., kicks or large arm 

movernents) on recall of the series, the subjects' recognition 

of organization patterns wi thin the sequences, the use of 

grouping strategies and other coding and rehearsal activities 

by the chil dren, and var iations in the subj ects' approaches to 

the resequencing task itself were noted. Results indicated 

age-related differences in aIl of these areas which reflect 

cognitive processing. In future research, a more stringent 

examination of (a) subj ects' approaches to the resequencing 

task and (b) the response patterns that appear wi thin the 

pictorial arrangements--perhaps supplemented by verbal reports 

collected concurrently with the resequencing task (Bandura, 

1986; Ericsson & simon, 1980) --may provide further insight 

i '1to the cogni ti ve acti vi ties of observers during the modeling 

process. 
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Summary 

If there are distinct phases within the observùtional 

learning process (Bandura, 1986), then those phases should be 

investigateù independently. Recent research has suggested 

that it is possible to evaluate the learning that occurs from 

observing a motor skill demonstration with procedures that do 

not require performance of the demonstrated skill by the 

observer. comparison of this measure of the cognitive 

representation acquired during response acquisition with an 

overt performance by the learner should contribute ta a bettcr 

understanding of the observational learning process. 

overview of Research in 

Selected Aspects of Mator Skill Modellng 

Although demonstratians are used frequently in teaching 

motor skills, research into observational learning in motor 

behavior has not been particularly extensive (Adams, 1987). 

Systematic research in the field has occurred primarily sinee 

1.970, and investigators have approached the phenornenon franl a 

variety of perspectives. While this has provided insiqht into 

some of the many aspects of this complex phenomenon, much is 

still poarly understood (Adams 1 1987). Sorne of the questions 

that have been eonsidered thus far relate to the general 

effectiveness of demonstrations in motor skill acquisition, 

the relative importance of the lnformational and motivational 

camponents of the madel ing ph,enamenon, and model (lnd task 
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characteristics that influence modeling effects. This section 

summarizes these areas of research. 

Effectiveness of Demonstratio~s 

Assessment of the general effectiveness of demonstrations 

in the motor skill acquisition process has appropriately been 

a focus of several investigations. Obviously, if modeling is 

to be considered as one method for learning a mavement 

pattern, its usefulness must be shown. Sorne studies have 

indicated that model ing is only partially effective and is 

dependent on other variables such as observer, model, and task 

characteristics or on added mativational factors (Erbaugh & 

Barnett, 1986; McCullagh, stiehl, & Weiss, 1990; Thomas, 

Pierce, & Ridsdale, 1977; Weiss, 1983; Weiss & Klint, 1987). 

However, most of the li terature suggests that observing a 

demonstration of a novel motor skill facilitates performance 

by the learner (Anderson, Gebhart, Pease, & Ludwig, 1982; 

Feltz, 1982; Feltz & Landers, 1977; Landers, 1975; Landers & 

Landers, 1973; McCullagh, 1987). Demor.stratic·r-s interspersed 

with physical practice appear ta result in les error and less 

var iabil i ty of response than if physical practice is used 

alone (Ross, Bird, Doody, & Zoeller, 1985). Observing a 

correct model thraughout the acquisition period apparently 

produces a strong cogni ti ve representation. From that 

symbollc representation, the learner may be able to identify 

and retain appropriate response specifications with greater 

1 
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accuracy than is possible with the conventional knowledge of 

results approach to skill acquisition (Bird & Rikli, 1983; 

Ross et al., 1985). 

Informative Versus Motivational Aspects of Modelir 1 

Bandura said that "modeling influences operate 

principally through their informative function" (1974, p. 16). 

At the same time, he included motivation as a subprocess of 

observational learning, deeming it necessary for imitation ta 

occur at aIl. Consequently, the relative importance of the 

informative and motivating elements of the modeling process 

has been a focus for sorne researchers in motor behav ior. 

Results have consistently shown that the informatlonal 

component of a model's demonstration is the primary clement 

af:fecting motor skill acquisition as measured by motor 

performance (Bird & Rikli, 1983; Feltz & Landers, 1977; 

Landers, 1975; Landers & Landers, 1973; Martens et al., 1976i 

Ross et al., 1985). 

appear to be more 

Motivational aspects of demonstrations 

difficul t to assess than informational 

elements, and the findings related to motivation hi1VC bcen 

inconclusive (Erbaugh & Barnett, 1986i Feltz & Landcrs, 1977i 

Landers, 1975; Landers & Landers, 1973). In many of these 

studies, the motivational component of the demonstration 

appeared to be related to characteristics of the model. 
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Effects of Model Characteristies on Observational Learning 

Model eharacteristies that seem most likely to affect 

observational learning are those that the observer expeets to 

be important to sueeessful task completion in terms of either 

the final product or the leorning process. Model status, 

defined by the observer' s perception of the skill level and/or 

social position of the model relative to the cbserver, has 

been shown to influence modeling effeets, although it is not 

always elear whether it is the attentional or the motivational 

subproeess of modeling that is involved (Adams, 1986; Brody & 

stoneman, 1985; Gould & Weiss, 1981; Landers & Landers, 1973; 

Martens et al., 1976; McCullagh, 1986, 1987; Ross et al., 

1985) . The gender of the model may interact wi th other 

variables, and its effeet on observational l(~arning may be 

understood most clearly by considering all aspects of the 

learning proeess rather than simply the performance product 

(Anderson, Gebhart, Pease, & Rupnow, 1983: Del Rey, 1978: 

Weiss, 1983). Models who verbally label the demonstrated 

movements may be particularly effective, especially wi th young 

ehildren (Weiss, 1983; Weiss & Klint, 1987). Finally, live 

and symbol ic models (presented on film or videotape) may be 

equally effective at conveying task relevant into.cmation 

(Bandura, Ross, & Ross, 1963; Feltz & Landers, 1977; Feltz, 

Landers, & Raeder, 1979; Maccoby & Sheffield, 1961; McCullagh, 

1986). However, a personal involvement of the model with the 

observer may prove more benef icial to learning and performance 
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in situations where the observer requires motivational support 

to imitate the behavior (Feltz et al., 1979; MCCullagh, 1986). 

Obviously, model characteristics must be considered carefully 

in order to establish effective observational learning 

experiences. 

Effects of Task Characteristics on Observational Learning 

Sheffield (1961) maintained that the effects of modeling 

are largely task speci f ic. In particular, task complexi ty 

appears to be a key factor influencing the suc cess of 

demonstrations in enhancing motor skill acquisition. 

Unfortunately, it is hard to define relative task complexity 

because perceptual, cognitive, and movement aspects of the 

task aIl contribute ta what behavior the learner reproduces 

following a demonstration (Carroll & Bandura, 1985; Downcy, 

1988: Gould, 1978; Martens et al., 1976: McCullùgh, 1987; 

McCullagh et al., 1990). In spite of this difficulty, sorne 

general conclusions have been made. Model ing appears to 

facilitate performance (a) on early practice trials for motor 

tasks where the cognitive component is low and (b) throughout 

th~ performance trials if specific strategies are rcquired or 

if the task involves the acquisition and sequeT/cing of complex 

response components. In addition, novel movements within the 

task may inhibit modeling effects, at least in the cùrly 

stages of skill acquisition (Downey, 1988; Feltz & Landers, 

1977; Gould, 1978). Finally, for tasks where quallty or form 
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(Feltz, 1982; 
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observing 

McCullagh, 

a model may enhance 

1987; McCullagh et 

25 

performance 

al., 1990). 

Careful attention to the potential effect of task variables, 

particularly those that reflect complexi ty, is of utmost 

importance to an appropriate application of demonstrations in 

motor behavior. 

Summil!:Y 

The li terature clearly supports the belief of most 

movement educators that modeling is an effective method of 

conveying task relevant information to the learner in motor 

skill acquisition settings. At the same time, there appear te 

be complex interdctions involving motivation and model and 

task characteristics that influence the modeling process. 

Of additional concern are the varied characteristics that 

the observerjlearners bring to the experience and the 

potential effects of those characteristics on the 

observational learning process. This issue will be addressed 

in the following sections. 

Effects of Age and Gender of the Observer 

on Observational Learning 

Successful learning experiences focus on the abilities 

and needs of the students. Therefore, understanding how the 

characteristics of the observerjlearner interact with the 

modeling experience seems critical. Because social cognitive 
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theory (Bandura, 1986) describes observational learning in 

terms of the involvement of the observer, it seems clear that 

observer differences in any of the subprocesses of the theory 

may result in variations in the effectiveness of the 

experience. That is, variations in the overt performances of 

a group of observer/learners may be a reflection of 

differences in attention, retention, motor reproduction, or 

motivation, or in any combination of the four subprocesses. 

TvlO factors that may contribute ta these variations are 

discussed in this section under the headings of age and gender 

of the observer. 

Age of the Observer 

Much of the literature on modeling in motor skill 

acquisition deals with homogeneous groups of adult observers 

(Bird & Rikli, 1983; Carroll & Bandura, 1982, 1985, 1987, 

1990; Doody, Bird, & Ross, 1985; Feltz et al., 1979; Gould & 

weiss, 1981; McAuley, 1985; McCullagh, 1987; Ross et al., 

1985). However, it is recognized that psychologicaJ processcs 

and theories that have been based on research with adults do 

not necessarily transfer to younger age groups (Gould, 1982). 

Therefore, sorne researchers have examincd agc-re latcd 

differences in responses to demonstrated behav lor and rcccntly 

have become concerned with both learning and performance ln 

observational learning. 
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Age effects on response acquisition. To investigate 

response acquisition, Downey (1988) assessed the accuracy of 

the cognitive representations which children formed as a 

result of observing a demonstrated movement pattern. Results 

indicated a significant effect of age on the scores that 

reflected the cognitive representation among aIl four age 

groups tested (five, seven, nine, and eleven years). She 

concluded that the ability to acquire information from a 

demonstration increased with age for the age range studied. 

Response acquisition in observational learning includes 

the subprocesses of attention and retention (Bandura, 1986). 

Attentional processes hava been shown to be developrnentally 

sensitive (Newell & Barclay, 1982) as have retenti on processes 

including labeling, organization, and rehearsal (Gallagher, 

1984) . Hence, age-related differences that occur in 

observational learning may be due partially to the 

effectivenes with which children use these cognitive control 

processes or strategies to acquire information from the 

dernonstration (Gallagher & Hoffman, 1987). These strategies 

in turn may reflect the extent of the children' s knowledge 

about the task (Chi & Ceci, 1987), which rnny be expected to 

expand witt! age. The result of an ineffective use of the 

necessary cognitive processes during response acquisition may 

be an incornplete or inaccurate cognitive representation of the 

dernonstrated behavior. 
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Weiss and Klint (1987) and McCullagh et al. (1990) 

offered further support for this apparent effect of memory 

development and information-processing capability on 

observational learning. In the Weiss and Klint study, older 

children reproduced an observed movement sequence better than 

younger children, even though aIl had been pre-testod to soo 

that their abilities to perform the component movements were 

sirnilar. The older children also exhibited spontaneous overt 

attention and retention strategies during the study, and thcy 

were able to relate numerous varied strategjes that they had 

used or could have used to learn the required movements. The 

younger children did not exhibit sirnilar overt learnlng 

strategies, and their ability to suggest such strategies was 

lirni ted. McCullagh et al. (1990) found that older children 

were better than younger children at recalling both the 

sequential order and the form of the movernents wi thj n a 

dernonstrated rnovement sequence. For both studies, the 

researchers concluded that cognitive-developmental dj [[erences 

influenced observational learning. Although the flndings of 

these studies were based on the children 1 s physj cal 

performances, the observed age-related differences apparently 

affected response acquisition. 

Age effects on performance reproduction. Other resedrch 

with children in modeling experiences generally has shawn a 

significant effect of age on overt performance, the product of 

performance reproduction (Bandura, 1977). Pertinent studies 
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have compared fi ve- and eight-year-olds, seven- and nine-year

olds, six- and nine-year-olds, eight- and thirteen-year-olds, 

and elementary school and university students (Anderson et 

al., 1982; Anderson et al., 1983; Feltz, 1982; Martens et al., 

1976; McCullagh et aL, 1990; Thomas et al., 1977; weiss, 

1983; Weiss & Klint, 1987). Performance scores have also 

shown interactj ons of age wi th other variables such as (a) 

presence of a model (i. e. , demonstration versus no 

demonstration) (Anderson et al., 1982), (b) type of model 

(Weiss, 1983), (c) gender of the observer (Anderson et al., 

1983), (d) temporal placement of the demonstrations within the 

learning process (Thomas et al., 1977), (e) presence of verbal 

rehearsal (McCullagh et al., 1990), and (f) trial block (i.e. 

acquisition vs. transfer) (McCullagh et al., 1990). However, 

no interaction between age and the number of practice trials 

was found in a comparison of elementary school and university 

students on a Bachman-ladder balance task (Feltz, 1982). 

Similarly, no interactions among age, gender, and 

instructional type were found when comparing the performance 

of six- and nine-year-olds on a motor skill sequence (Weiss & 

Klint, 1987). 

The resul ts of the studies that have used a physical 

performance by the observer to evaluate developmental 

differences in observational learning might be explained by 

variances in attention and retention, as discussed previously. 

However, motor performance has also been found to improve with 
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age (Thomas, 1980). Physical growth and biomechaniccll and 

physiological factors are most frequently mentianed in the 

motor development literature as contributors to this change in 

performance. Furthermore, it is assumed that eIder children 

would have had more oppartunities than young children for 

varied motor skill activities; the older learners 1 performance 

levels would be expected to be higher as a resul t. In 

addi tion to improvements in motor performance, an increased 

understanding of the consequences of imitiating madeled 

behavior comes with maturation (Bandura, 1977). The result of 

this understanding is that the motivation to repreduce the 

observed action is llkely to change wi th age-rclated 

development. Hence, even though age-related pcr f ormancc 

di fferences were found in the se investigations, i t is not 

clear which of the subprocesses of the modeling process may 

have been responsible fo:::" the variations. 

Summary of age effects. To structure e f [ccti ve 

observational learning experiences for varjed ages, aIl four 

subprocesses of Bandura' 5 theory--attention, retcntion, mator 

reproduction, and motivation--must be considered in relation 

to the developmental level of the learners. A weakness in any 

area may result in incomplete learning and poor performance. 

Gender of the Observer 

Whatever teaching technique is used, it is frcqucntly 

assumed that gender differences will affect the studcnt' s 
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ability to learn and perform ce:r1:.a in movement patterns. This 

is especially true for stereotypically "female" or "male" 

activities. However, in the motor behavior literature 

concerned with modeling, very limited attention has been paid 

to questions related to gender of the observer. In fact, many 

studies have avoided the issue by using only single sex 

subjects (Downey, 1988; Feltz et al., 1979; Martens et al., 

1976; McCullagh, 1987). 

In studies that have considered gender of the observer, 

several hypotheses have been proposed to explain differences 

that have been found. Erbaugh (1985) suggested that response 

differences between the sexes may have resulted from the 

subjects' lack of the movement responses needed to produce the 

behavior rather than from a lack of learning. In another 

study, performance di fferences that might be interpreted as an 

interaction between sex and age of the observer may have 

resulted instead from the model's expectations of the 

learners' responses (Anderson et al., 1983). Several 

reseùrchers have sugqested that differential movement 

experiences of males and females and stereotypically 

male/female behaviors may explain the gender differences found 

in studies of modeling in rnotür performance (Anderson et al., 

1983; Bandura, Grusec, & Menlove, 1966; Del Rey, 1978). 

The issue of assessing observational learning based on 

performance measures alone may be a confounding factor in 

these studies. Gender differences across age in motor 
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performance are known to exist as a result of biologicill and 

environmental factors (Thomas & French, 1985). However, no 

clear description of gender differences in response 

acquisition during observational learning has been shown. 

A better understanding of how the gender of the observer 

influences the two phases of the modeling process seems 

necessary. Then the effect of inherent or experiential gonder 

factors on observational learning might be determined morc 

accurately. More appropr iate teaching and learning might. be 

expected. 

Summary 

Both age and gender of the observer seem to have the 

potential to alter the success of motor skill modeling 

experiences. AlI four subprocesses of Bandura' s theory appear 

to be susceptible to their influences. Furthermore, i t has 

been suggested that prior experiences and domain-speci fic 

skill may contribute to observational learning variances 

attributed to the age and/or gender of the observer. Hcnce, 

the effect of previous observer experiences should be 

examined. 

Potential Effects of Prior Experience and Skill Level of the 

Observer on the Observational Learning Process 

The observer' s exposure to prev ious movernent exper iences 

similar to the demonstrated skill may affect the obscrvational 
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learning process. Tasks wi th which the observer has had 

considerable experience may require little processing of 

specifie information. Consequently, modeling effects may not 

be apparent (Anderson et al., 1983) or may be apparent only in 

the early stages of learning (Martens et al., 1976). On the 

other hand, sorne degree of expertise with the task may be 

required for modeling ta be effective at aIl. Learners who 

have had no experience with a demonstrated task may be unBble 

to acquire the appropriate information from the model and/or 

reproduce the behavior accurately (Bandura, 1986; Martens et 

al., ]976). 

This section begil1s with a general discussion of the 

relationship of experience ta the knowledge base. Summaries 

of findings related to expertise in cognitive activities and 

sport skills follows. Finally, the relationship of the 

observer 1 s prior experience ta the observational learning 

process is considered. 

The Knowledge Base 

Differences due ta experience and skill level are 

generally attributed to the underlying knowledge base of the 

learner. Both the quanti ty of the information available in 

the knowledgû base and the structure of its syrnbolic 

representation are important (Chi & Ceci, 1987). The 

structure of a representation may rafer to the degree of 
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organization within the representation, which can be 

quantified, or it may be a more qualitative characteristic 

appearing in the way knowledge is used in performing a tasK. 

According to Chi and Ceci (1987), the structure of a 

representation may be thought of in terms of three aspects of 

its content: (a) the number of accessible concepts in the 

representation, (b) the available number of attr Ibutes related 

to the concepts, and (c) the number of links that the 

individual has between the concepts and thcir ùttributcs. 

Definition of a representation's structure may also includc 

the mode of Its internaI code. InternaI representations are 

generally believed to be in the form of either images or 

verbal equivalents of the information (Bandura, 1986; paivio, 

1986) . It is generally assumed that w i th experience the 

knowledge base expands (Lindb"rg, 1980; Wall, 1986). That 15, 

the concepts and conceptual attributes of the representation 

increase, and more links connecting the knowledge components 

are acquired. An enriched knowledge base allows the learncr 

access ta larger and better organized sources of information 

in long term memory (Chi & Ceci, 1987; Thomas, 1980). As the 

knowledge base in a domain expands and expertise develops, 

performance becomes more consistent and accu rate vii th i ts 

component elements integrated to form a coherent whole (Chi & 

Glaser, 1980). In addition, the individual is able to learn 

better from experience, apply rules appropriately, and rely on 

internaI symbolic strategies and standards of performance. At 
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aIl ages, memory performance improves when content and 

strategie knowledge increase as a result of experience (Chi, 

1981) . 

Investigations concerned wi th the knowledge base, its 

structure and ways in which experience influences its change, 

frequently utilize an "expert-novice" paradigm. Experts are 

people who possess a considerable degree of domain-specifie 

knowledge, whereas novices have a limited amount of knowledge 

in the domain. Performances of the two groups are compared to 

determine differences in the way knowledge is represented, 

information processed, and problem sol v ing approaehed (Thomas, 

French, & Humphries, 1986). 

Expertise in Cognitive Tasks 

The classic study of expertise in ehess by Chase and 

Simon (1973) seems to have laid the foundation for mueh of the 

following expert/novice research. After a 5-seeond exposure 

to a chess board set-up, no significant differences in the 

amount of Information recalled were found among the skill 

levels tested. However, the Master ehess player was superior 

to the A-level player who was superior to the novice in speed 

of perception of ehunks (chess board positions), in apparent 

sophistication of chunking (assoeiated wi th knowledge of 

plays), and in reeall of board patterns which eonformed with 

actual game positions. similar studies of other cognitive 

tasks sueh as computer programming (MeKeithen, Reitman, 



36 

Rueter, & Hirtle, 1981), chess play by children (Chi, 1978), 

physics problem solving (Chi, Feltovich, & Glaser, 1981) / 

musical notation reca'!..1 (Sloboda, 1976), bridge play 

(Charness, 1979) / and the board game GO (Reitman, 1976), also 

concluded that domain-specifie knowledge accounted for the 

better performances exhibi ted by the exper ienced subj ects. 

Apparently, experts have access to more concepts with more 

defining features wi thin each one (Thomas et al., 1986). 

Furthermore, experts seem to have a system of pracodural 

knowledge, "how ta do" information, which they use ta f orm 

abstract plans for solving problems. Novices tend to dcve lop 

more concrete representations in problem-salving si~uùtions. 

Interestingly, experts may be unaware of the processes through 

which they use their procedural knowledge to perform the task 

(Adelson, 1984). 

Considering the effect of sport expertise in ù caCJn i t ive 

task, Chiesi, spilich, and Voss (1979) and Spilich, Vcsonder, 

Chiesi, and Voss (1979) defined the structure of the J.:nowledge 

base from a somewhat different perspective. They proposed 

that the organization of a sport knowledge base invalves the 

game 1 s goal structure, game states and act ions, and the 

setting of the game (Thomas et al., 1986). 'l'he goë11 structure 

of a sport such as baseball is seen as hlcrarchlcally 

organized. The critical knowledge relates ta attaining the 

highest goal of the game (e.g., wlnning the game). This 

knowledge includes the ability to analyze sequences of game 

i 
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states and employ appropriate game actions. Game states 

define the conditions in agame at a specifie time. Game 

actions occur during the game to crea te changes in game 

states. 

Using this framework, Chiesi et al. (1979) and Spilich et 

al. (1979) studied individuals wi th high and low levels of 

knowledge about baseball. Their resul ts support other 

cogni tive studies. High-knowledge persons appear to have more 

and larger chunks of information in their domain-specifie 

knowledge base, and in the area of sport expertise, that 

information tends to be organized \>Ji thin the goal structure of 

the game. In addition, high-knowledge individuals process 

input information relevant to the goal structure of the game 

by monitoring game states and actions and selectively 

processing appropriate stimul i. 

In summary, expert/novice differences in cognitive tasks 

seem simi lar across a wide variety of knowledge domains, 

including knowledge of sports. Experts appear to have 

superior networks of declarative knowledge and systems of 

procedural knowledge that enable them to use their declarative 

knowledge more effectively than novices (Thomas et al., 1986). 

Expertise in Sport Skills 

Research to investigate the contribution of the knowledge 

base to motor skill performance has been conducted only 

relatively recently (Allard & Burnett, 1985; Thomas et al., 
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1986). However, it already seems appdrent that there are many 

similarities between sports experts and experts in cognitive 

tasks. Skilled athletes are not necessarily superior due to 

superior nervous systems, as previously assumed, but rather 

seem to have developed advanced forms of declarative and 

procedural knowledge related to their sports (Stark0s, 1987). 

Studies have been conducted with expert and novice 

performers in basketball (Allard, Graham, & Paarsalu, 1980; 

French & Thomas, 1987), volleyball (Allard & Starkes, 1980; 

Starkes & Allard, ]983), tennis (Jones & Miles, 1978; ISélélCS 

& Finch, 1983), badminton (Abernethy, 1988: Abernothy & 

Russell, 1987), field hockey (Starkes & Deakin, 1984), and i ce 

hockey (Salmela & Fiorito, 1979; Thiffault, 1974). In a 

review of mu ch of this literature, Starkes and Deakin (1984) 

state that "the interaction between level of skill and 

processing of game structured information appears to be a 

robust finding" (p. 124). An experienced indi v idua l who ha s 

developed an enriched knowledge base in a sport doma i n has 

acc0ss ta more and better information in long-term memory. 

This information allows the performer to select relevant cues 

from the environment, quickly process the input for 

appropriate response selection, and develop and use sport-

specifie strategies to assess and act upon changes within the 

game's structure (Thomas et al., 1986). 

Most research concerned with the cognitive aspects cf 

sport skills has involved activities frequently classified as 
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"open skills". Poulton's (1957) taxonomy of open and closed 

skills i5 subject to considerable debate. Activities fall on 

a continuum betvleen the two extremes (Gentile, 1972), many 

skills seern to exhibi t features of both categories, and "pure" 

open or closed skills are difficult to define. However, 

Allard and 

ina~t::>quate 

differences 

Burnett (1985) suggest that the 

as it may be, can be helpful 

in the cognitive demands placed 

athletes in various activities. 

distinction, 

in assessing 

on skilled 

Open skills occur in moving, changing environments, and, 

according to Allard and Burnett (1985), their goal is to 

produce a specific event in that environment (e.g., putting 

the baIl through the hoop, placing a tennis shot out of reach 

of the opponent). The movement involved is simply one way of 

achieving the goal. Closed skills, on the other hand, occur 

in relatively static environments and include activities such 

as gymnastics and figure skating routines, diving, and sorne 

forms of dance. For these nonmanipulative closed skills, the 

primary <Joa l is to produce an "ideal" motor pattern. The 

movement is the skill. Allard and Burnett state that for 

athletes in closed skills, attention is primar lly focused 

internally, as the performer attempts to match performance 

w i th a conceptual ideal. In contrast, open-skill athletes 

must maintain a primarily external [ocus, mon i toring 

environmental changes and adjusting performance as the 

situation req~ires. 
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The cognit.ive demands on athletes in open and closcd 

skills appear ta be quite different. The problem solving and 

strategy use that are typical in open skill sports seem to 

relate them closely ta other knowledge domains, such as chess. 

Indeed, the cognitive skills of experts in open-skill sports 

have been shawn ta be similar ta those of experts in other 

domains (Deakin & Allard 1 1991). In contrast, closed ski Ils do 

not rely heavily on stategy use and problern solving. Dance, 

gymnastics, and figure skating require consistent, accurate 

performance, frequently based on the recall of a highly 

detailed and extensive set of movements comprising a routine. 

Al though of a di fferent nature, expert-nov iee dit [erenees 

rnight well be expected ta appear in the cognitjve aspects of 

closed-skill performances as weIl as in those of open skills. 

Expertise in closed skills. Research concerned with the 

effect of experiential differences on closed-skill activities 

is limited. Five recent studies have been found. vickers 

(1988) examined expert, jntermediate, and novice gymnasts for 

differences in their knowledge structures. By assessing eye 

movements of the subjects, Vickers showed that the three 

groups attended to different aspects of modeled performances. 

A pictoriai-resequencing task aiso used in the study indicated 

that the e~~ert subjects were signlficantly faster and more 

accurate than the intermediates who were, in turn, 

significantly more skilled than the novices at reconstructing 

the sequential arrangement of gymnastic skills. Vickers 
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suggested that these resul ts indicated a basic cognitive 

difference among the groups that might influence their 

abiJities to successfully perform the required skills. 

stafford (1988) replicated part of Vickers' study, using 

a pictorial-resequencing task to consider the effect of 

experience on the ability of 9- to 11-year-old children to 

recall novel sequences of gymnastic skills. There were no 

differences among the experience groups on their resequencing 

responses to an "everyday" sequence, and neither age nor graàe 

in school affected resequencing performance. However, among 

aIl three levels of gymnastics expertise used in the study, 

significant differences were found on accuracy of recall of 

the gymnastics sequences. 

starkes and her associates (Starkes, Caicco, Boutilier, 

& Sevsek, 1990; starkes, Deakin, Lindley, & crisp, 1987) have 

studied expert-novice differences in two different styles of 

dance. Young ballet dancers (11 years old) were assessed on 

their verbal and motor recall of structured and unstructured 

ballet sequences presented via videotape (starkes et al., 

1987) . There \ven' no significant differences between the 

expert and novice groups on recall of the unstructured 

sequences. However, the skilled dancers were superior to the 

novices in both verbal and mator rec:all of the structured 

ballet sequences. This finding is similar to those of studies 

in other knawledge domains, including open-skill sports: 

experts typically recall more structured information related 
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to their skill domain. In addition, the expert ballet dancers 

in this study apparently employed more than one codinq 

strategy and recognized the value of mental rehearsal to aid 

retention, whereas the novices did note 

Results we~e somewhat different for the Starkes et al. 

(1990) study of creative modern dancers. Skill level did not 

interact with information structure. Instead, expert dancers 

recalled both the structured and unstructured sequences 

significantly better than did the novices. Apparently, modern 

dancers develop different types of rnemory structures to enablc 

them to recall choreographies that are less strictly described 

than those typical of ballet. Self-generated recall 

strategies, including verbal labels for movemcnts lcss 

specifically defined than in classical ballet, may b0-

developed for use by dancers experienced in creative modern 

dance (Starkes et al., 1990). 

In the final study, Deakin and Allard (1991) ~onsidered 

several questions concerning the memory skills of expert 

figure skaters. They concluded that (a) similar to experts in 

other domains, expert skaters recall more information from a 

brief exposure to domain-specifie information than do less 

skilled skaters, (b) choreographed or structured skating 

sequences are recalled with greater precision by the experts 

than are nonstructured sequences, (c) expert skaters encode 

sequential skating information di fferently for performance 

than they do for verbal reportj ng, and (d) expert skatcrs 
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appear to have a more accessible semantic memory for skating 

elements than do nonexperts. The authors summarized their 

findings by stating that skilled athletes in closed skills 

sueh as figure skating seem to exhibit similar cognitive 

skills to "experts in such domains as digit span (Chase &. 

Ericsson, 1982) and recall of dinner orders (Ericsson & 

PoIson, 1988)" (Deakin & Allard, 1991, p. 86). 

Summary. Expertise in sport skills appears to refleet 

differences in cognitive abilities that are domain-specifie 

just as they are in other knowledge domains. Although the 

funetions of those abilities may be quite different for open 

and closed skills (Poulton, 1957), experts in both benefit 

from an expanded knowledge base that enables them to perceive 

and interpret appropriate stimuli, process domain-specifie 

information effieiently, and produce effective physical 

responses as needed. 

prior Experience and Observational Learning 

Thomas et al. (1986) reeommended that mot or behavior 

research should be concerned with (a) how people learn sports 

in actual sport settings and (b) how accumulated experience 

in fI uences the development of expertise in sport skills. 

Observational learning is one of the prominent ways in which 

new mot or skills are learned and previously acquired skills 

refined. As described by Bandura's social cognitive theory 

(1986), observational learning involves extensive cognitive 
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activity on the part of the observer/learner in addition to 

physical production of the actions. The effect of experience 

in a specifie motor skill on the observational learning 

process involving that skill should be of interest to 

researchers concerned wi th motor skill acqu isi tion and 

development. 

Experts in a variety of sport skills have been shown to 

possess and util ize an expanded domain-speci fie knowlccJgc 

base, enabling them to be more effective in thed r sport th,ln 

less-skilled participants. Furthermore, variances in domQjn 

expertise have been shown to affect observational skills 

related to physical activity (Bard, Fleury, Carriere, & Halle, 

1980; Imwold & Hoffman, 1983; Petrakis, 1986, 1987; Vickers, 

1988). A logical hypothesis based on these find i ngs from thc 

expert/novice research in motor skills seems to bc that the 

observer 1 s prior related exper ience will indeed have an e f [cet 

on the observational learning of movement behav ior. 

Knowledge base differences reflecting prior cxperience 

would be expected ta affect the modeling process at sev0ral 

points. Di fferences in the observer 1 s underl yi ng knowlcdqc 

base could account for differences in the ability to use 

control pro,-,esses such as selective attention and retention 

strategies (Lindberg, 1980). with a knowledge base enrichcd 

by experience, individuals tend to know, or quickly recognizc, 

relevant features of a demonstration and apprapr iatc l y focus 

attention on those aspects (Newell & Barclay, 1982). Less 
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knowledgeable learners may be expected to miss task relevant 

eues and focus on inappropriate features of tne stimulus. 

Individuals who have an expanded source of organized 

information in long term memory are also likely to utilize 

effective organizational and rehearsal strategies to 

racilitate retention of the important elements of the task. 

Although task-specific strategies can be taught to 

inexperienced learners with a resultant improvement in 

performance, the spontaneous selection of appropriate 

strategies appears to require an adequate knowledge base in 

the skiii (GaIIagher, 1984). Therefore, the observer's 

knowledge base prior to the modeling task may affect 

observationai learning through the control processes active in 

the attentional and retention subprocesses of social cognitive 

theory (Bandura, 1986). 

The observer' s knowledge base prior to the model ing 

experience may also affect performance reproduction. As a 

product of experience, an individual' s knowi edge about action 

generally includes procedural knowledge partially reflected by 

skill levei (Wall, 1986). 'l'he skill level that individuals 

bring to an observational learning session may be expected to 

contribute to variances in motor reproduction. Al though their 

cognitive representations formed during response acquisition 

might possibly be equally well-developed, novices and experts 

in a skill domain would be expected to perform the required 

movements with considerably different degrees of accuracy. 
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Furthermore, Martens et al. (1976) showed that complex skills 

may r ~(1uire physical practice before modeling effects can be 

seen in performance. In such situations, individuals who hùve 

a large repertoire of component rnovement ski Ils to drùw upon 

may improve their performance more quickly, even when lQarnlng 

(response acquisition) is no more complete than that of other 

observers. At the sarne time, if less information processing 

capacity is required for producing the rnovement, more may be 

available for response acquisition (e.g., encoding and 

rehearsing sequential information) (Deakin & Allard, 1991). 

In addition, previous successes are known t.o be effective 

moti vators. Observers who have acquired knowledge rel ated to 

the demonstrated task might be expected to have had positive 

exper lences in similar tasks. Those experiences would be 

expected ta act as motivélt-ors, prc"'oting the imitation 

response. In surnmary, the observer's previous experience mély 

influence observationa 1 learning in the motor reproduction ùnd 

motivation subprocesses of Bandura's (1986) Lheory of modeling 

as weIl as in the attentional and retention subprocesses. 

Summary of the Discussion of Experience _and Sk i 11 1.~vQJ 

Knowledge base differences resulting from experiencc huvc 

been found to affect perforr~ance on cognitive tasks and in 

sport skills. Considering that the research has been somewhat 

limi ted, expertise seems to be important for closed-ski Il 

activities as well as for open skills, although its 

i 
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Furthermore, Martens et al. (1976) showed that complex skills 

may require physical practice before modeling effects can be 

seen in performance. In su ch situations, individuals who have 

a large repertoire of component rnovement skills to draw upon 

may improve thcir performance more quickly, even when learning 

(response a luisition) is no more complete than that of other 

observers. At the same tirne, if less information processing 

capaci ty is required for producing the rnovement, more may be 

available for response acquisition (e.g., encoding and 

rehearsing sequential information) (Deakin & Allard, 1991). 

In addition, previous successes are known to be effective 

moti vators. Observers who have acquired knowledge related to 

the demonstrated task might be expected to have had positive 

experiences in s';'milar tasks. Those experiences would be 

expected to act as mativators, promotinq the imit.ation 

response. In summary, the observer 1 5 previous exper ience may 

influence observational learning in the motor reproduction and 

motivation subprocesses af Bandura 1 s (1986) theory of model ing 

as weIl as in the attentional and retention subprocesses. 

Summary of the Discussion of Experience and Skill Level 

Knowledge base di fferences resulting fram experience have 

been found to affect performance on cognitive tasks and in 

sport skills. Consider 1ng that the research has been somewhat 

linLited, expertise seems to be important for closed-skill 

activities as well as for open skills, although its 
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Furthermore, it seems likely 

that the observer's previous experience in a domain may affect 

observational learning in that domain at any of the 

subprocesses of the paradigme The issue of domain-specifie 

knowledge and its influence on observatic..nùl lcarninq WÙrrtll1ts 

further study if motor behavior educators arc to understand 

and utilize demonstrat ions ef fecti vely. 

Concl usions and Rat iona l e for the Current Rosc<1 rch 

Summary of the Review of the Literature 

Most teachers and coaches recognize that the process of 

learning a motor skill and the final performance level 

achieved vary tremendously among learners. However, many do 

not understand why this is so in instruct iona] si t uat ion:::: 

where demonstrations are the principal means of communlcating 

information to the student. Part of the responsibi l i ty [or 

this lack of understanding resides wi th an insuf f j cient 

research base concerning motor skill modeling. 

Bandura 1 s (1986) social cognitive theory has becn the 

theoretical foundation for most research invest ig, .... t j ng thi s 

motor skill teaching technique. According to Bandura, 

observational learning occurs in two phases, response 

acquisi tion and performance reproduction, and requ ires an 

active involvement of the observer in each of the phases. 
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Knowlcdge of the se two proposed phases and their separate 

yet interrelated influences on the modeling process seems to 

be critical ta an appropriate interpretation of student skill 

acquisition. However, relatively li ttle attention has been 

paid to the response acquisition phase (Bandura, 1986). Most 

studies in the motor behavior literature have measured the 

ef fects of model ing solely on an overt performance, inferring 

learnj ng from performance reproduction. Su ch inferences may 

be misl eading . To understand observational learn ing fully, 

researchers need to measure response acquisition (learning) 

and performance reproduction (performance) independently and 

then relate these two phas(-;!s of the paradigm (Adams, 1987). 

Assessing the accuracy of the cognitive representation 

through a pictorial-resequencing, recognition task has been 

proposed as a method of isolating the learning that has 

occurred during response acquisition (Carroll & Bandura, 

1982) . Physical performance of the behavior can then be 

compared to th is measure of learning to help clarify the total 

model ing process, assuming that moti vational levels of the 

subjects for the two tasks are similar. Ta date, studies 

using this assessment of response acquisition have involved 

ei ther laboratory designed tasks or relatively short motor 

skill sequences (gymnastics skills or sequences of up to eight 

movements). No attempt has been made to use the pictorial-

resequencing task to investigate the learning of longer 
'f 
" 

------------~ - -~--
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movement sequences such as those involved in gymndstics , 

figure skating, or dance routines. 

Al though many factors have been shown to affect the 

modeling proeess, charaeteristics of the observer secm 

espeeia11y important and relatively unexplored. Trdits such 

as age-related deve1opment, gender, and experienee and skil1 

level in the aetivity appear to be important learner variables 

that may infl uenee both phases of observationa l learn i nq. 

Because the experience and skill level of the observer/learncr 

may eontribute to both age and gender effects, tl1is element of 

the observer eharaeteristie variable seems partieul<:lrly III 

need of examination. 

Expertise in sport skills has been shown to roscmblo 

expertise in other knowledge domains. Sports experts secrn to 

be able to utilize stimuli that is pertinent to their tasks, 

proeess information efficiently, reeall relevant ma teriù l \v i th 

ease, and select appropriate motor responscs when needed--in 

their specifie sports (Thomas et al., 1986). Motor product ion 

advantages may also contribute to differences betwccn expert 

and novice responses in motor skill aetivities (Deakin & 

Allard, 1991). However. the issue of expertise in the 

observational learning of motor skills has not been 

speeifieally explored. 
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Purpose of the Research 

This thesis addresses several of the issues arising from 

the li terature. Of primary concern was the need to enhance 

understandlng of the total modeling process which is so 

universally employed in motor skill acquisition settings. 

The initial goal was to develop and use independent 

measures of learning and performance in an observational 

learning situation involving an ecologically valid motor 

skill. Application of appropriate measuring tools was 

necessary to evaluate differences in observer/learner 

responses. The pictorial-resequencing task developed by 

Carroll and Bandura (1982) for assessing response acquisition 

was adapted for use with dance sequences like those taught in 

young adult courses. Performance reproduction was assessed 

via visual analyses of videotaped performances of the dances, 

using detailed descriptors of the compone~t movements. Two 

different dance styles and subjects with two levels of dance 

expertise were used in the study. Finally, the relationship 

between learning and performance was investigated. Chapter 2, 

"Measurement of and Relationship between Response Acquisition 

and Performance Reproduction in Observational Learning of 

Dance", reports this study. 

A second goal was to investigate the influence of domain

specifie expertise on the two phases of observational 

learning, as defined by Bandura (1986). Expert-novice studies 

help to illuminate differences between skilled and beginning 



performers, enhancing our ability to interpr0t and direct 

student behavior in motor skill acquisition settings. Whcn 

demonstrations are 

specifie expertise 

used as a teaching 

might be expected 

technique, domain

to influence both 

learning and performance. Knowledge of the diflerenccs that 

might occut" should help instructors of beg inner, i ntcrmed iate, 

experienced, or mixed student populations, enilbl ing thoITI ta 

organize model ing exper iences appropr la te 1 y. 1 n Chapter 5, 

"Expert-Novice Efîects on the Two Phases of Observational 

Learning in Dance", expert and nov ice dancers of un i vorsi ty 

age were assessed for their ability to learn and pcrform two 

dance sequences solely from demonstrations of oilch c!,lnco. Tho 

procedure utilized a realistic dance-leùrning task Wltl1 

respect to (a) sequence length and content and (b) the alTIount 

of time allowed for observing and practicing each sequence. 

Response acquisition and performance reproduction wcrc 

measured via the pictorial-resequencing task and visual 

analyses of videotaped overt performances, respcctivcly. 

A third focus of the investigation WJS on the 

observational learning of dance by young adul ts hav i ng fi inimcll 

dance backgrounds but considerable amounts of other motor 

skill experience. Al though domain-speci fic expr=rt isc has becn 

shawn ta affect many aspects of motor skill performance, thefe 

have been few attempts to assess the potential effccts of high 

levels of general, or nondomain-specific, motor skill 

experience on the learning of a partlcular motor activity. 
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Questions arise concerning the generalizability of 

observational skills, the possible transfer of learning and/or 

performance skills between mot or activities of various clegrees 

of similarity, and the effects of particular types of 

experience--for example, teaehing or coaching--on 

observational learning. Because teachers often face groups of 

students having variable backgrounds, a better understanding 

of the effects of previous motor skill experiences would be 

heIpful. In "Effects of varied Motor Skill Experience on the 

Observational Learning of Dance Sequences by Beglnner Daneers" 

(Chapter 4) 1 response acquisition and performance reproduction 

were assessed via the same methods used in previous studies. 

In addition, measurements were made bath befor~ and after a 

nine-week clementary dance course in which aIl of the subjects 

participated. Honce, changes in the nondancers' abilities to 

learn and perform dance through observational learning were 

also anaIyzed to see if varied prior experience affeeted the 

ability to learn the techniques used in the modeling process. 

The results of this study are partially descriptive, 

reflecting the preliminary nature of the se considerations. 

Instructors in mator skill acquisition settings must be 

equipped to use demonstrations appropriately. They must 

understand the influence of domain-specifie and genera] motor 

skill experience on the total observational Iearning proeess. 

This research \Vas designed t.:> contribute to this 

understanding. 
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ABSTRACT 

This study sought to develop instruments to measure and 

compare response acquisition (learning) and performance 

reproduction (performance) (Bandura, 1986) for an ecologically 

valid motor task. Fort y university undergraduates of two 

levels of dance ability observed two dance sequences that were 

similar in length but different in style and complexi ty. They 

observed several dernonstrations of each dance, arranged still 

prints of actions within the dances to represent learning, and 

danced each sequence to illustrate reproduction accuracy and 

rnovement quali ty. Resul ts indicated that the measurement 

tools were appropriate for the tasks. Learning and 

at a moderate performance were posi tively correlated 

level, suggesting the need for further 

but 

research into the 

differences between the two phases of the modeling process. 

rrhe findings permit further investigations of the dance 

observational learning process with this popuiation . 



1 
NCASUREl\1ENT 01' AND RCLA'I' WNSHI P BET\vEEN 

RESPONSE ACQUISITION AND PERFOHNANCE IŒI'RODUCT 1 ON IN 

OBSERVATIONAL LEr\RN HIG or Dl\NCI' 

Although demonstrations are widely used in motor skill 

instruction, observational learning is not always successful . 

Demonstrat ions may not produce the des i rod Ica rner respon~;e, 

and tr?achr?rs may not unùûrstand hm" to i1ddpt tlw pnw('dll'"c' tn 

i mprove thC" e>:por j el1l'c. 

aspocts 0 f the mode 1 i 'H) p'-OC0~;f'; d '"l' " t 1 1 1 nut c"lr'","I']' 

under~,,;tood . 

lcarning necd ta b0 assessed Inderendcntly, 

i nt e r rel a t ion shi pin ru 0 t 0 r ski Il a c qui s i t Ion l' 0 n~.; i cl (' r v li . 

The two phases arc describc>d by Bi1ndLJt";1'~; !,(wÏ<ll 

cognltive theory (198G). Response acmLLs.i tl.on OCClll-~~ <l~; the 

observer perce ives, menta Il y codes, and roh0') r~;cs the mod01 ('li 

bûhavior, trùns formi ng it into symbolic coC)nitive 

representations in the form of images dnd verba] cqu i vù 1 ('nt~; 

of the act ions. Subprocesses of responso ocqu i s i t i 011 i1 rc' 

attention and retention. Hesponso i:lcquisitian n:'t le<.:t~~ the' 

ln format i on-process i ne; conc0pt 0 r l Oil rn j nq : "the' ,wqlJ J ~; i t Ion 

of kno\-!lc>dge ëlnd cognitl\!G c1irr?ctivcs tOto hOYI ta do ~;ornc.tllil1(J" 

(Bondura, 1986, p. 107). Perfornli:lnç_e rGPl:9clU.ÇJj_9lJ, the ~;0conù 

phase 1 incl udes the mGnta l funct ions that use the covcrt l y 

coded response to guide overt performance. Motor rGproduction 

and motivation are subprocesses of performance :eproduction, 
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which reflects not only the knowledge of what ta do but also 

the ability and desire to reproduce the behavlor physically. 

Most of the studies in the motor behavior literature have 

evaluated modeling effects by assessing overt performance. 

The learning aspect of the procedure, the mental functioning 

that resul ts in a cognitive representation in memory, has 

generally been inferred from the physical performance and has 

received relatively little attention in investigations of 

skill acquisition (Bandura, 1986). However, overt performance 

scores may be misleading indications of learning. If 

performance is evaluated as it occurs concurrently with the 

demonstration, it may be only mimicry with little learning 

taking place (Newell, Morris, & Sculley, 1985). Performance 

may also reflect an end result (e.g. putting a baIl through 

the basket) that is not necessarily founded on an accurate 

movement pattern. Acquisition of the movement pattern should 

be the primary goal of the observational learning process 

(Sculley & Newell, 1985). In addition, the overt performance 

may not reflect learning that has occurred if physical skills 

are inadequate for producing aIl aspects of the observed 

behavior (Feltz, 1982i Martens, Burwitz, & Zucherman, 1976i 

McCullagh, 1987). Adams' (1987) concern that response 

acquisi tion learning and performance reproduction--

performance need to be independently assessed and then 

compared seems justified . 

..... _-------------_ .. _-----_. 
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An Independent Measure of Response Ac~uisJti9n 

Carroll and Bandura (1987, 1990) evaluated response 

acquisition with (a) a component-recognition tdsk and (b) ~ 

pictorial-resequencing procedure that did not requi re physic<ll 

replication of the observed action. A video demonstration of 

a complex action sequence of nine arm positions was shO\vn ta 

undergraduate university students. Subjects were then asked 

to (a) select still photographs of the correct compone nt 

actions of the sequence from sets that included "highly

similar distractors" (1987, p. 390), and (b) arrange i1 

scrambled set of photos of the nine correct actions into t1lC' 

order in which they appeared in the video dcmonstritt ian. 'l'he 

accuracy scores of the component-selection dnd p ictor ial

arrangement tasks were considered ta be measures of the 

accuracy of the cogni ti ve representation and, there [ore, 

indications of the learning that had occurrcd. 

The researchers round that the measures of respol1se 

acquis i tion were posi ti vely correlateù vI j th the accu rdCj/ a j 

the physical reproduction of the !lovement pattcnl 

(performance). Correlations ranged from K = .34, D < .05, to 

1;: = .73, 12 < .001, in reported studies (Car roll & BandurJ, 

1985, 1987, 1990). In addition, causal analysis supported the 

proposaI that the effect of multiple demonstrations and verbal 

coding on reproduction accuracy 'vias "medi -,ted by changes in 

the accuracy of cognitive representation" (Carroll & Bandura, 

1990, p. 94). That is, cognitive repre~entation, as assessed 
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by pictorial-resequencing, had a significant effect on 

reproduction accuracy even when treatment effects (nurnber of 

aemonstrations and verbal coding) were statistically 

controlled. More i mportantly, the trt::atrnent effects 

aisappeared when the effect of the cognl tive representation 

was controlled. The recognition and sequencing tasks were 

deemed approprié'te measures of response acquisition for the 

laboratory designed tasks of the Carroll and Bandura research. 

However, the investigators did net atternpt te extend their 

findings to the observation of ecologically val id motor té1sks. 

Sjrnilar pictorial-resequencing tasks have been used by 

other researchers in studies of gyrnnastics (Stafford, 198<:; 

Vickers, 1986) and dance (Downey, 1988). Conclusions suggest 

that the technique can be useful for assessing cognitive 

differences that may affect acquisition of complex physical 

skills. However, the studies by Stafford, Vickers, and Downey 

did not include an overt performance of the actions 

illustrated by the still pictures. Hence, no comparisons 

between the cognitive acquisition of the skill and its 

physical replication were made. Furthermore, relatively short 

motor ski Il sequences t up to eight movements, were used in 

these studies. Comparisons of response acquisition and 

performance reproduction in longer movement sequences--such as 

those of routines in gymnastics, figure skating, or dance-

have not been made. 
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In summary, the pictorial-resequencing task providcs an 

effective, independent measure of response acquisition in the 

observational learning of laboratory tasks and relatively 

short motor skil] sequences. However, the task has not been 

used in longer, real istic movement sequences to (a) assess 

learning and (b) investigate the relationship betwecll l earning 

and physical performance. Its usefulness in model i I1g studj es 

invol ving acti vi ties such as gymnastics, figure skat i nI), or 

dance routines has not been deterrnined. 

Purpose of the study 

Thomas, French, & Humphries (1986) suggested that motor 

skill researchers should study how learning occurs in actual 

sport settings. Obviously, appropriate measur ing tools arc 

necessary to evaluate such learning. 

'l'he initial goal of this research was to develop and use 

independent measures of learning and performance in an 

observational learning experience involving an ecologic~lly 

valid motor task. The pictorial-resequencing task devp.lopcd 

by Carroll and Bandura (1982) for assessing response 

acquisition (learning) was adapted for use with dancp. 

sequences resembling, in both content and length, sequences 

tauqht in young adult courses. Performance reproduction WùS 

assessed via detailed analyses of the videotapes of subjects' 

overt performances. Two ctifferent dance styles and subjccts 

at two levels of dance expertise were considered. 



-

1 69 

The second purpose of the stuc1y was to investi'jate the 

relationship between response acqui.sition and performance 

reproduction for this motor skill. It was hypothesized that 

response acquisition (learning), as measured by the photo-

resequencing task, would be moderately posi ti vel y correlated 

wi th performance reproduction of the observed behav ior (dance 

performance) dcross abili ty levels and within ei)ch level. 

Method 

Subjects 

Fort y university undergraduates, ten experienced and JO 

beginner dancers, served as subjects (Appendix A). The 

"experts" (nine females, one male; mean [M) age = 22.8 yeé'lrs) 

were dance majors at a university in Toronto, ontario. 'rh0Y 

had an average of 11.1 years of dance experience wi th at lCilst 

three years of intense daily trainin-j in varied dance [orms. 

As members of the uni versi ty' s performing dance ensemble, they 

had been selected by audition as the most highly ski J Jad 

amongst their peers. They were tested 0:1 two da ys at ':he cnd 

of March 1990. 

The "novice" group consisted of 30 physical education 

majors (15 females, 15 males; Mage = 22.4 years) enrolled in 

a folk dance course at an English university in Montreal, 

Québec. They earned credit for a portion of the course by 

participating in the study, but an al ternati ve ass ignment was 

available for any class member not wishing to take part. The 

, 

& . .. 
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maj ority of these novice dancers 

hours of dar....;e instruction in a 

70 

(n = 21) tn.d had only 26 

basic rhythmics course at 

uni versi ty, supplemented by small amounts uf free-time social 

dance. six of the remaining had had up to two years of either 

childhood ballet lessons or a!·robic exercise participation. 

Only three had studied dance (classical ballet, jazz, or folk 

dance) for a longer peri,.)d (M = 7.2 years). The novices were 

tested over a 10-day period in ,January 1990. 

Modeled Behavior 

Two 16-measure sequences, one of folk and one of jazz 

dance, were created for the study and dernonstrated on 

videotape. The folk dance contained selected patterns from 

"The Shepherd' s Crook" (Jensen & Jensen, 1966), a dance 

frequently tdught to university stuC:;ê!nts. The jazz piece was 

choreographed by the experimenter, who had had considerable 

experience teaching jazz dance to young adul ts. These 

sequences were designed to present variations in dance form 

and style, step patterns, movement diff icul ty, and sequence 

characteristics so that a meaningful range of learning and 

performance scores might appear. 'l'he folk dance was 26 

seconds long, the jazz dance 31 seconds. Descriptions of the 

dance patterns and recording format appear in Appendix B. 

The model was an experienced fema]e dancer whose spatial 

orientation on the videotape was the same as that of the 

observer. Music was included a::, an integral part of each 
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dance because it (a) frequently serves as an aid to retention 

for dancers who are able to use it appropriately (Starkcs, 

Deakin, Lindley, & Crisp, 1987) anj (b) required the 

participants to present their physical performances within a 

consistent temporal framework. 

Procedures 

Ali subjects were tested individually in dance studios at 

their universities with only the experimenter and videocamcril 

operator present. A telev ision monitor and VCR wcre 

positioned 50 that subjects could sit on the floor, stand, or 

move about while observing the demonstration. A table WélS 

provided for the resequencing task. On it was a large shcet 

of Bristol board, ruled lengthwise into four sections to quicto 

5ubjects in placing the prints into quadrants representinq 

four-bar musjcal phrases. Sufficient space remained on the 

table for the prints to be spread out for examination before 

sequencing. A video camera on a t:'-ipod was positioned to 

record subj ects' physical performances, photo-resequencing 

procedures, and n0nperformance behavior. 

Prior to testing 1 subj ects were informed that the purpose 

of the study was to investigate the effects of prey ious 

movement experiences on their abil i ty to learn from a 

demonstration. The two phases of Bandura' 5 (1986) thcory were 

briefly explained 50 that the subjects would understand the 

reasons for the tasks they would perform. They were thon told 
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they would be asked to (a) observe and remember two separate 

dance sequeJ1ces, (b) arrange a scrambled set of still pictures 

of the actions in each dance to show what the y had learned 

from the demonstrations, and (c) dance the sequences. The 

print-resoquoncing task was demonstrated so that aIl subjects 

would pl ace the prints on the answer card in positions related 

to the corresponding locations of those actions in the 

sequence, leav ing spaces ta indicate nonsequential prints 

( i . e., sorne act ions rnissing). Subj eets were encouraged to use 

whatever strdtegies would best help them learn the danc:es. 

Finally, they were told that their behavior would be 

videotaped to be analyzed later. 

The testing pattern was illustrated on a blackboard, 

Dnd the experimenter verbally cued each part of the procedure 

(Table 2.1). During the first four trial blocks for each 

Ù':înce, subjects observed the demonstration nine tirnes (0), 

soqucneed the prints four tirnes (SP), and danced the sequence 

right timos (D). Two minutes were allowed for each pictorial-

1 C'soC]urllc 1 ng tr icll . The arrangement of the prints was 

l'C'corded following each trial, and the prints were left in 

place for revisions/additions on the next trial. During the 

second and fourth trial blocks, free periods of 30 seconds 

\Vere provided to be used as the subject desired (e.g., 

physical or mental practice or relaxation). The fifth trial 

block for each dance included a final two minutes for 

soquencing the prints followed immediately by two physical 
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performances, Le. dancing, with no additional demonst~·ations. 

Order of presentation of the two sequences was 

counterbalanced in each group of subj ects. As far as 

possible, the genders were equally distributed between the 

group that saw the folk dance first and the group that saw the 

jazz dance first. 

TAB.:.4; 2.1 

seguential arder of Subject's Activities Within Eaci1 __ TriaJ 

Block: Observing Demonstration {O}, Se@§!J1cing Prints __ (Ql:) 1_ 

Dancing (0), and 30-second Free Time (*~ 

Trial Subject's Activities 
Block 1 2 3 4 5 6 7 

-----

1 0 0 SP D 0 D 
2 0 SP D 0 * D 
3 0 Sl:J D 0 D 
4 0 SP D 0 * 0 
5 SP D 0 

Note. Response acquisition was evaluated by analyzing 
the sequential arrangement of the still prints (SP) . 

Performance reproduction was evaluated by 
analyzing videotaped recordings of the dancing (D). 
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Measurement and SçSlring of Response Acquisition 

still photos for each sequence were produced directly 

from the v ideotape of the demonstration wi th a Mi tsubishi 

video-copy-Processor Model P60W, using the freeze-frame and 

frame-advance features of a panasonic VCR (NV-8950). A 

cons istent temporal arrangement for each sequence was 

established by selecting the first and every fifth subsequent 

frame from the videotape, resulting in 52 and 60 photos for 

the folk and jazz dances, respectively. pilot stvdies 

indicated that this numbel of separate pictures contained tao 

much information for s~bjects to process in a reasonable time 

period. However, removing any of the photos resultect in the 

loss of information that was needed to illustrate the dances 

effectively. Consequently, consecutive photos were joined in 

pairs, resulting in 26 and 30 pairs of photos (folk and jazz, 

respectively) to be sequenced. This arrangement proved to be 

manageable for the subj ects while maintaining the necessary 

visual information of each sequence. The photo-pairs 

(herea fter referred to simply as prints) were mounted on 

Bristol hoa~d (a. Sem by 22cm). 

The accuracy of the print-resequencing task, reflecting 

the accuracy of the cognitive representation (Carroll & 

Bandura, 1982), was defined by the positioning and sequencing 

of the prints. One point was granted for each print 

posi tioned on the answer card in the quadrant representing the 

four-bar musical phrase in which the action occurred. A 
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second po int was awarded fat" each pr int. thilt. corn:~ct l y 

followed the one immediately preceding j t, regard] ess of the 

position of the two in the total sequence. The positioning 

and sequencing scores were summed ta define the cognit.iv~ 

representation (CR) score. Because the folk and jazz danees 

produced slightly different numbers of prints, the maximum CH 

scores for the dances were 51 and 59, respect i va 1 y. 

Measurement and Scoring of Performance Reproduction 

subj ects' physical performances were recordcd using il 

Gen8ral Electric, HQ Movie Video System VHS, CG 0810. Music 

for each dance performance was provided by audiot,lpe pl aycù on 

a standard cassette player. Two aspects of dance> per formancc 

were considered important: (a) tb~ accuracy of the movement 

pattern, including the component actions and their scqu(-~ntia 1 

arrangement, and (b) the aesthetic quaI i ty of the 

presentation. 

scoring of performance accuragy. Beforc the videotùped 

performances were assessed, each component act ion (e. g. , stop, 

kick, turn) was descr ibed in terms 0 f the dancer' s (é.l) Vlorr. i nq 

foot, (b) non-working foot, (c) spatial orientation, (d) 

movement direction, (e) right arm position, (f) loft arm 

posi tion, (g) he ad position, and (h) torso shape. 'fho 

researcher th en scored each dance performance for perfQx.méiDÇ~ 

accuracy (PA), based on the inclusion, sequencing, muslcal 

• accuracy, and precision of each action. One point was awarded 
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for the inclusion of each appropriate action. A sequencing 

point was given for each action that correctly followed the 

one immedlate.l.y preceding It, regardless of their position in 

the total sequence. If an action was performed within its 

appropriate four-bar musical phrase, it received a point: if 

i t was on the correct beat of that phrase, i t r ecei ved a 

second point. Finally, a precision score was determined, 

alloting one point for each of the eight descriptors of the 

action. Total possible points for a single Q("tj on were 12. 

The PA score for a sequence was the sum of these points: 743 

and 767 for the folk and jazz dances, respecti vely. 

Performance accuracy scoresheets appear in Append -i.x c. 

Scor ing of performance ;Iual i g. For each sequence, every 

subject' s most ac::::urate performance (i. e., hlghest PA score) 

of the final trial block was edited, in random order, onto R 

single v ideotape for 3ssessment of performan e guaI i ty (PQ). 

'rhree expcnenced dance teachers independently rated these 

performances on a 1-to-IO point scale, considering aesthetic 

elements that contribute ta high quaI i ty dance performance: 

technical skills related ta individual movements, use of 

spacc, transitions, flow of rnovement, dynamics, musicality, 

and style. The PQ score for each sequence was the surn of the 

three raters' assessments (maximum ~ 30). Rating guidelines 

appear in Appendix D. 
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Results 

Scores analyzed were from the fifth, no demonstr~tion, 

trial bl0ck for each sequence: the final cognitiv0 

representation score, the mean of the performance accuracy 

scores for the two physical performances, and the performance 

quality score (the sùm of the three rat.ers' scores). Prior to 

other analyses, one-way multivariate analyses of vùrianc0 

(MANOVAs) wp.re used to investigate possibl e gender c[fcct~j on 

the set of dependent variables (CR, PA, and PQ scores) for 

each dance. Because the gender main effect did not reach 

signif icance on the response measures for the jazz dance, 

Wilks Lambda = .819, multivariate .E(J,36) - 2.65, Q > .OS, 

data for males and females wece pooled. For the folk d~nc0, 

gender differences were found: Wilks Lambda .'l10, 

multivariate .E(3,36) = 4.69, 2 < .01. He'nce, gonde r \VilS 

included as an independent variable in subsequent analyzes of 

folk dance scores. Cronbach's alpha was used to estimate (a) 

split-half reliabi lit Y of the CR and PA scores for e,Jch 

sequence and (b) interrater reliabil j ty for the PQ scores 

(Allen & Yen, 1979). within-cell correlation coefficients 

were used ta examine the relationship between response 

acquisition and performance reproduction, as measured in this 

study. 
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The Res~encing Task as a Measure of Response Acquisition 

For the folk dance, internaI consistency (g) of the CR 

measure was assessed by comparing th~ sum of the CR scores of 

musical phrases one and three ta that of phrases two and four. 

The first four-bar musica~ phrase was the least complex from 

a foot-pattern perspective, and the third was the most complex 

of the sequence. This combination of phrases (1+3 vs 2+4) was 

also balanccd with regard ta position within the sequence, 

counteract inq potential seriaI learning effects. For the jazz 

dance, the sum of the CR scores of musical phrases 1 and 4 was 

compared ta that of 2 and 3. The first half of the jazz dance 

was identical to the second half but later~üly reversed. 

Hence, the phrases selected for the split-half analysis of the 

jazz dance contained identical elements and did not favor 

performance on one side of the body. 

InternaI consistency of the CR measure was acceptable 

(a) for the total sample for both sequences, Q = .79 and .80, 

folk and jazz, respectively, (b) for the novices for the folk 

dance, Q = .84, and Cc) for the experts for the jazz dance, 

Q = .83. Cronbach's alpha was only moderately high for the 

novices on the Jazz dance, Q = .54, perhaps reflecting the 

cl ustering of scores in the bottom third of the potential 

range (Baumgarter, 1989). The smal1 size and homogeneity of 

the expert group probably account for the low coefficient 

alpha, g = -.20, for their folk dance SCOLes. Inexperience of 

aIl the subjects with the resequencing task may also have 
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resulted in lowererl reUabililty coefficients (BaumgùrtC't-, 

1989) • Coefficient alpha for split-half reliùbiljty dllÙ 

descriptive statistics for each sequence appCRr in Tnble 2.2. 

TABLE 2.2 

Means and Split-Half Reliability Estim_ÇjJ.es tQr __ çp9Di:ti.'JC' 

Representation Scores of Nov ice and Expert Da nC9l.ê_QD_l"Q lK JUlcl 

Jazz Dances 

FOLK JAZZ 

._--------~-~~ ~ 

GROUPCN) M SD SEM Q. M [iQ SI·: --M g 

~---------- - -- -

Novice(JO) 21.3 6.97 1. 27 .84 15.0 5.00 o . 9tl • rJ ,1 

MC 15) 20.6 6.75 1. 74 .80 16.1 4 .61 1. ] 9 • JO 

F(15) 21.9 7.40 1. 91 .89 14.3 tS.42 1.40 .70 

Expert(10) 26.4 3.47 1. 09 -.20 25.9 9.60 3.04 .83 

M (1) 24.0 0.00 38.0 0.00 

F(9) 26.3 3.46 1.15 .02 24.6 9.13 3.04 .8G 

Total (40) 22.5 6.59 1. 04 .79 17.8 7.91 1. 2 'J .HO 

M(16) 20.8 6.57 1. 64 .78 17.4 6.89 1. 72 • (J r.:. 

F(24) 23.5 6.51 1. 33 .81 18.2 8.51 1. 74 .87 

---~---.-

Note. Maximum possible CR scores: Folk = 51, Jazz - :19. 

'" 
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For both sequences, mean CR scores were higher for the 

experts (folk dance 1:1 = 26.4 and jazz dance M = 25.9) than the 

nov ices (folk dance 1:1 = 21. 3 and jazz dance M = 15.0). The 

three novices with the most dance experience had CR scores 

above the means 0 f the i r group: folk = 24, 27, and 40; 

jazz 21, 21, and 20. One expert who scored below her 

group's me~n for the jazz dance, CR score = 12, commented that 

the style WdS completely different from any jazz she had 

perforrned prev iously. This vad ance in jazz style is weIl 

documented (e.q., Cohen, 1986), and inexperience with the 

demonstrated style rnight be expected to resul t in a decreased 

ability to acquire the appropriate responses. The range uf CR 

scores for the experience levels in the study--inexperienced 

nov ices, more experi enced novices, and experts--was as 

expected. 

Mean CR scores were higher for the folk dance th an for 

the jazz dance for both groups (experts M = 26.4 and 25.9, 

folk and jazz, respectivelYi novices' 1:1 = 21.3 and 15.0, folk 

and jazz). 

dance wi th 

The folk dance was less complex than the jazz 

respect ta (a) structure, hav ing grouped 

repeti tions of movements that the jazz did not, and (b) 

component actions, which in the folk dance were sirnilar to one 

another and had few changes in the precision features. 

Because task complexlty has been shawn to affect observational 

learning (e.q., Gould, 1978), higher CR scores for the folk 

dance were expected. 



The development 

thought to occur with 

of the cognitive representatlon 

repeated demonstrations (Carroll 
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Bandura, 1987). In this study, mean CR scores for the novices 

increased consistently over the learning trÏi:lls (folk dance '-

8,12,16, 19,20; jazz dance:::: 4,8,11, 13,15). Mc<.m (,l~ 

scores aiso improved over trials for the experts (folk dùncc 

= 10, 17, 21, 24, 26; jazz dance == 8, 10, 1~), 20, 26). 'J'his 

consistent improvement in the CR scores over trial s suppor~ s 

the assumption that the reseguencing task was measuring the 

development of the cognitive reprcscntation. Even on tho 

final, retention trial, CR scores for 32 of the 40 subjects 

showed no decline on either of the dance sequences. For tho 

eight subjects who did score lower for one of the sequence::, 

during the retention trial, the greatest decline in the CR 

score was only 5% (about 3 points of a potential 51 or 5<)). 

Assuming the CR scores reflect the accuracy of the j ntcrn.11 

representation (Carroll & Bandura, 1982), their .... ~'ldency ta 

incro3se over the acquisition period and remùin stable whcn 

demonstrations ceased supports the assumption that lcarning 

WdS being measured by the print-resequenclng task. Pigures 

2.1 and 2.2 illustr 3te mean performance curves for the print

resequencing task measur ing response acqu i s i tion (Cr< scores) 

for the folk and jazz dances. 
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Figure 2.1 Mean performance curves and range of 

responses for CR scores over five trial blacks for 

( experts and novices on the folk dance. 
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Figure 2.2 Mean performance curves and range of 

responses for CR scores over five trial blacks for 

experts and novices on the jazz dance. 
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Appropriateness of the Performance Reproducti0n Measures 

Performance accuracy. Accuracy scores on the two 

physical performances of the final trial block were '1sed as 

parallel halves for the analysis of internaI consistency for 

the PA measure. Cronbach's alpha was relatively high in aIl 

cases: for novices, experts, and the total sarnp18, in arder, 

folkdanceg= .95, .98, and .98, and jazz danceg= .97, .79, 

and .97. Mean PA scores were higher for the expert group 

(Ms = 636 and 616, folk and jazz respectively) than the novice 

group (Ms -= 445 and 317 for folk and jazz). The three rnost 

experienced novice subjects scored considerably higher than 

their group's rnean for bath dances (folk: 619, 580, and 523: 

jazz: 615,487, and 498). The PA measure appears to have been 

an appropriate assessment of the sUbjects' ability to 

replicate the sequences physically, with experts scoring 

higher than experienced novices who scored higher than 

inexperienced 

statistics and 

novices. Table 2.3 provides 

reliability coefficients for 

accuracy scores for the two sequences. 

descripti ve 

performance 
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TABLE 2.3 

Means and Reliability Estimates of Performance Accuracy Scores 

of Novice and Expert Ddncers for Folk and Jazz Dances 

FOLK JAZZ 

GROUPUO M SD SE -M g M SD SEM g 

Novice(30) 445 90 16.4 .95 317 120 21.9 .97 

M(15) 409 93 24.0 .98 302 99 25. Li .97 

F(15) 482 74 19.1 .87 331 142 36.5 .97 

Expert(10) 636 71 22.5 .98 616 108 34.2 .79 

M(l) 586 00 567 00 

F(9) 641 72 24.1 .98 622 114 38.0 • '/9 

Total(40) 493 119 18.8 .98 392 175 27.7 .97 

M(16) 420 100 25.0 .98 319 116 29.0 .98 

F(24 ) 542 107 21. 8 .96 440 193 39.5 .96 

Note. Maximum possible PA scores: Folk = 743, Jazz =: 767. 
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Performance guality. Cronbach's Q for interrater 

objectivity was relatively high (a) for the total group, 

Q = .96 for bath dances, and (b) for the novices, g = .88 

for bath dances. Interrater objectivity for the quality 

assessment of experts' performances of the folk dance was 

only .72 but was .87 for the jazz dance. As shawn in Table 

2.4, mean performance qual ity scores were higher for the 

experts than the novices (folk dance Ms = 24 and 7, and jazz 

dance Ms = 23 and 7, experts and novices, respectively). 

Experienced novices generally scored higher th an their group' s 

mean (folk: 22, 12, 17; jazz: 20, 13, 7). These scores 

again appear ta have been an appropriate assessment of the 

desired aspect of performance reproduction because experts 

were rated higher than experienced novices who were rated 

higher than less experienced novices. 
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TABLE 2.4 

Means and Interrater Objectivity of Performance QualitY.. SCQ.[§'ê 

of Novice and Expert Dancers for Folk and Jazz Dances 

FOLK JAZZ 

GROUP (N) M SD SEM ~ M SQ SE;~l ~~ 

Novice (30) 7.1 4.2 0.77 .88 7.2 3.9 0.71 .HB 

M (15) 5.7 2.2 0.57 .76 6.9 1.0 O.TI • fi / 

F (15) 8.5 5.3 1. 37 .88 7.5 4.7 1. 21 .90 

Expert (10) 23.6 2.9 0.92 .72 22.5 3.9 1. 23 .87 

M (1) 19.0 0.0 19.0 0.0 

F(9) 24.1 2.6 0.86 .60 22.9 3.9 1.10 .86 

Total (40) 11.3 8.2 1. 30 .96 11. 0 7.7 1. 22 .9Ci 

M (16) 6.6 3.9 0.98 .93 7.7 4.2 1. 05 .92 

F(24) 14.4 8.9 1.82 .96 13.3 8.8 1. 80 .97 

~ote. Maximum possible PQ scores for each dance 30. 
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Relationship Between Response Acquisition and Performance 

Reproduction 

It was hypothesized that response acquisition, as 

measured by the cognitive representation scores, would be 

moderately positively correlated with performance 

reproduction, measured by dance performance accuracy and 

quality. When experts and novices were considered together, 

CR scores wcre positively correlated with PA scores for both 

the folk dance: r = .52, 12 < .001, and the jazz dance: 1: = 

.35, 12 < .05. cogni ti ve representation scores were also 

positively correlated with PQ scores for the folk dance, 1: = 

.34, 12 < .05, but not for the jazz dance (12 > • 05) . 

Performance accuracy and quality scores were positively 

correlated for both dances, folk dance: 1: = .43, Q < • 01, and 

jazz dance: 1: = .64, .Q < .001. These results are shown in 

Table 2.5. 
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TABLE 2.5 

Correlations Between Response Acquis i tian Scores-LÇB1--..éH.L1J 

Performance Reproduction Scores (PA, PQ) for AlI Subjects Ol'L 

the Folk Dancea and the Jazz Danceb 

Cognitive Performance Performance 
Representation Accuracy Quality 

cognitive .52*** .34 * 
Representation 

Performance .35* .43 k* 
Accuracy 

Performance .17 .64*** 
Quality 

-----------------.--

Note. aabove the diagonal. bbe low the diagonal. 

li = 40. (Experts: n = lOi novices: n = 30). 

* 12 < .05. ** 2 < .01. *** P < .OOI. 
(Two-tailed test) 

For "the expert dancers, CR scores only correlatûd 

significantly with PQ scores for the jazz dance, .t. := .6S, 

2 < .05. The correlation between CR and PQ scores for the 

folk dance approached significance, K = .58, 12 < .10. Other 

nonsignificant relationships probably reflect the homogeneous 

nature of this small group (n = 10) . 
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For the novices, CR scores were significantly correlated 

with PA scores for bath dances, folk dance: K = .52, 2 < .01, 

and jazz dance: K = 48, 2 < .01. Dance performance accuracy 

and quality were aiso signlficantly related for the folk 

dance, K = 53, 2 < .01, and for the jazz dance, K = .63, 

2 < .001. Thesc results, reported in Table 2.6, lend support 

to the hypothesis of the study. 

TABLE 2.6 

Correlations Between Response Acquisition Scores (CR) and 

Performance Reproduction.scores CPA, PO) of Novices for Folk 

DancoD and Jazz Danceb 

cognitive 
Representat:ion 

Performance 
Accuracy 

Pet"formance 
Quality 

Cognitive 
Representation 

.48* 

.32 

Performance 
Accuracy 

.52* 

.63** 

Performance 
Quality 

.53* 

Note. <labove the diagonal. bbelow the diagonal. 

n = 30. 

* 2 < .01. ** 2 <.. .001. (Two-tailed test). 
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Discussion 

Measurement of the Two Phases of Observational LeHrning 

The initial goal of this study was to measure r~sponse 

acquisition (learnj ng) separa tely from performance 

reproduction (performance) for a movement sequence similar to 

that of a real-life modeling experience. The print

resequencing task appears to have been relatively succcssfui 

at assessing response acquisition without infcrenca [rom ~n 

overt performance. However, time contraints of the protocol, 

the novelty of the print-resequcncing tdS}:, and the 

continually improving CR scores displayed b~' most subj ccb:; 

suggest that, given more time, subjects might have nccurdtely 

sequenced more prints. That is, for sorne subj ects, the 

resequencing task may not have revealed accurately the total 

learning that had occurred. FutuY~ research might allow as 

much time as desired for sequencing the photos, using accuracy 

of recall and total sequencing tim6 as dependent variables. 

Experienced subjects would be expected to producc the 

sequences more complete) y and accurately in less time than 

novices. 

High scores on the resequencing task sugCJ~st <1 ~/cll

developed cognitive representation of the sequence (Carroll & 

Bandura, 1982). The task seems ta assess this reprasentation 

from two perspectives. Resequencing scores (CR scores) appcar 

ta measure (a) the lnformation perceived and remembered trom 

the demonstration and (b) the information that the subjcct ls 
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able to extract from the still prints. Based on their 

comments during the resequencing task, it seemed that many 

novices had difficulty recognizing differences between the 

still photos of the actions. Subjects more adept at 

interpreting the prints observed even subtle variations that 

provided eues such as body weight distribution and movement 

direction, reflecting a well-developed understanding of the 

movement. In earlier research (Carroll & Bandura, 1987, 1990), 

the accu rate selection of photos of co~ponent actions from 

similar, distractor photos was said to reflect the accuracy of 

the cognitive representation. This ability to differentiate 

between st i11 prints of the movements seems to reveal the 

clari ty of the cogni ti ve representation and an expanded 

knowledge base that enables the subj eet to percei ve and 

recogni ze specifie details of the observed movement. The 

abiljties ta (a) perce ive and recall dernonstrated information 

and (b) interpret still photos of actions within the 

demonstrated sequence are probably bath on continua over the 

range of skills of th~ subjects studied. 

Evaluation of performance reproduction eonsidered both 

aceuracy and quality of the performance, and the measurement 

tools employed seem to have been appropr late. Performance 

quality, as measured in this study, appears to be an aspect of 

performance reproduction related ta content and sequeneing 

accuracy. Comments of the expert raters supported this 

correlational finding: Many learners who were apparently 
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unable ta replicate the sequence of movements were also unùble 

ta "dance" t-he sequence. As subj ects reproduced more clements 

of a sequence with confidence and cohesion, the raters judqod 

their performances ta be more expressive ùnd stylistic. 

Relationship Bet\o.leen the Two Phases of Obsel":vat Lana l Loa rD i 119 

The second concern of the study ùddressC'd the' 

relationship between response acquisition and performllnco 

reproduction. It was hypothesized that the two rhc\:;C'~~ ot 

observational ] ea't"ning, as assesscd in th is study, woui Ù 1)0 

rnoderately positively correlated. The correlations bctwovn 

the cognitive representation scores and dance per[orrndllco 

accuracy scores generally support this hypothesis and 

correspond favorably wi th those reported by Carroll ilnd 

Bandura (1985, 1987, 1990). The cognitive rcprcsentation, ~n 

rneasured by the resequencing task, apparcntly ïcl<1tC'!'; to 

accuracy in physical performance. 

Al though dance performe1nce accuracy by the nov iees v/îl~; 

significantly related both ta the cogn.i tive representation and 

to performance quality, the cognitive representation was not 

correlated wIth quality of the dance performance. Apparcntly, 

the variance that the ~rint-sequencing task and dance 

performance accuracy shared was different from that shared by 

dance accuracy and dance quality. At this level of expertise, 

the "aesthetic quality" assessed in the study IT'ay have becn 

due, at least in part and for sorne individuals, to the 
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subject's general movement style and quality, rather than to 

knowleàge of the sequence of actions and the stylistic 

charac.:teristics of the demonstrated dance. This inherent 

movement quality was, in fact, commented on by aIl three 

teachers who evaluated performance quali ty. Sorne novices 

simply "moved weIl" or "had a dance presence". This inherent 

movement quality may have enabled these novices to link 

movements more easily in the physical replication of a 

structured sequence. These novices may also have incorporated 

l imb and body placements naturally in their dances, even 

though they were not totally aware of what they should be 

doing to replicùte the demonstrated sequence. 

The observed moderate relationships between response 

acquisition and performance reproduction scores seem to 

support Bandura's (1986) belief that the cognitive 

representation acquired solely from observation is incomplete 

and by i tsel f does not account for ski Il fuI overt performance. 

The resequencing task may assess cognitive learning, but it 

obviously does not encompass the performance skills required 

for physical replication of the actions. For complex tasks, 

previously acquired skill and/or physical practice are 

required to estùblish the motor production patterns needed to 

replicate the demonstrated behavior in a coordinated, 

controlled manner. Although cognitive factors appear to be 

important in determining motor behavior, providing knowledge 

of movement patterns of relatively long sequences, the~e is 
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obviously much more involved in motor learning. 'l'he abi l ity 

to link the cognitive representation with the motor system ta 

create appropriate action, incorporating dlmonsions 01 

movement such as force, tension, and timinq to produL'c' 

skilled, aesthetic performance, requires additionnl ski Ils ot 

the learner. 

Considering response variables as perc('nti'lgg~. 'l'he 

relationship betwe2n response acquisiU on and pcrfonni1nco 

reproduction is considered from another perspective in ~iguro 

2.3, which illustrates, for both levels of expertise on e<\ch 

dance, mean percentage accuracy of the max.imum poss i bl c CH and 

PA scores. Interpretation of this comparison must he' malle· 

VI i th caut ion, as the two percentages may not bo COmpi) r<1b 10. 

However, the compa r ison seems acceptable beCdU~;(> the> :;('Ol~ i nq 

schemes for CH é-1I1d PA were clevelopecl to mCëlsuro, dt-; clo:;(>ly r1~; 

possible, s inli l ar components of the pr int- resequenc 1 neJ and 

dancing tasks. Positioning of the prints on the scorocilrcl 

paralleled inclusion and musical placement of the dancccl 

actions. Sequencing of the component actions viaS scoree! the 

same in both schemes. Precision scores in the ddI1Ce 

performance (PA) reflected knowlcdge of thp rletr1ils 01 

specifie movements in the demonstration. This kno~ledge W<1S 

aisa critical for distinguishing betwcen the many prints in 

the resequencing task. 

For both dances and both levels of expertise, percentogo 

performance accuracy scores '..,ere higher--by l tJ to 2G1o;--th,Hl 
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obviously much more involved in motor learning. The ability 

to link the cognitive representation with the moter system to 

erGate appropriate action, incorporating dimensions of 

movcment su ch as force, tension, and timing to produce 

skilled, aesthetic performance, requires adctitiona1 ski11s of 

the ] earner. 

Considering response variables as percentages. The 

relationship between response acquisition and performance 

reproduction is considered from another perspective in Figure 

2.3, which illustrates, for both levels of expertise on each 

dance, mean percent age accuracy of the maxi mum possible CR and 

PA scores. Interpretation of this comparison must be made 

with caution, as the two percentages may not be comparable. 

I1owever, thG comparison seems acceptable because the scoring 

schemGs for CR and PA were developed to measure, as closely as 

possible, simi lar components of the print-resequencing and 

dancing tasks. Posi tioning of the prints on the scorecard 

paralleled inclusion and musical placement of the danced 

actions. Sequencing oC the component actions was scored the 

same in both schemes. Precision scores in the dancè 

performance (PA) reflected knewledge of the details of 

specific movements in the demonstration. This knewledge was 

also criticnl for distinguishing between the many prints in 

the resequencing task. 

For both dances and both levels of expertise, percentage 

pprformance nccuracy scores were higher--by 15 te 26%--than 

1 
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percentage cognitive representatian scores. Apparent] y, mast 

subjects were able ta reproduce a higher percentage of the 

dance content phys ically than thcy \oJerc ùble ta repr0s0nt in 

the print-resequencing task. 

This finùing may have resul ted from the 1 imi ttltions of 

the rescquencing task discussed previausly. l t may aisa 

refiect differences in motivation Ievels of the sUbjects for 

the tasks of arrang ing the prints and danci ng the scquenccG. 

However, the resui ts aiso scem to suggest thût observcr~-; lll<ly 

be able co replicate actions of which the y ùro not tlW<ll'l', 

apparentIy having "learned" them in a motar sequencinq, if not 

a conscious cognitive, sense. Experts frequently scem to be 

able te perferm skills 

verbalize ho,", they do sa 

knowledge has apparentl y 

accurately without being able ta 

(Adelson, 1984). 'l'hoir procec1ural 

been devcloped in some Wdy th.-ü 

"hides the dctails of the pracesses" (l\delson, 1')811, p. 119'i). 

In this study, even the novices seemeù to hi1ve acqu i rot! 

information from the demonstration that they could repi Lente 

physica lly but were not able ta i Il ustrate through the 

pictorial-resequencing task. For example, subjcct 8 héld ?O~ 

accuracy on folk dance print-resequencing and 'JI/~J ùccur<lcy for 

dance performance; similarly, subject 18 haù 31 % Llnd 65'}, 

accuracy for print-resequencing and dancing, respecti vely. 

For the jazz dance, subjects 2 and 11 had pcrcentage accuraey 

scores of 15% and 17%, print-resequencing, and 39% and 50%, 

dancing. 
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Figure 2.3 Response acquisition (CR) and performance 

accuracy (PA) scores expressed as percentages of total 

possible scores for experts and novices on both 

dances . 
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Dynamic vlew of modeling. Scully and Newell (1985) have 

proposed an alternative view of modeling that may help explain 

this phenomenon. The "dynamic view" hypothesizes that there 15 

no need for an intermediate cognitive representation or 

symbolic cnding step between the observation and performance 

of a modeled action. The visual system automatlcally 

processes the information in such a way that the motor system 

acts directly on what has been detected visually. Physical 

reproduction would depend entirely on detection of relevùnt 

information in the demonstration and adequate motor resources 

to replicate the actions. This view suggests that the 

observer would not necessarily have a symbolic represent~tion 

to retrieve from memory to use as a comparison for select] ng 

and arranging the photos during the resequencing tnsk. If 

this were the case, the observer would have to create a mental 

representation of sorne description from the overt performance 

before being able to perforrn the print-resequencing task 

accu ratel y . 

Kinesthetic mode of syn.bol ic representation. An 0 the r 

possible explanation for performance scores being higher, on 

a percentage accuracy basis, than cogni ti ve representation 

scores may be the existence of a "kinesthetic" mode of 

symbolic representation, in aàdition to the visual and verbal 

forms that are generally believed to exist (paivio, 1986). 

Such a cognitive representation might mani fest i tsel f in 

direct physical performance but might not be easily translated 
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into the verbal or visual modalities assessed through 

descriptive or photo-recognition and sequencing tasks. The 

dynamic view of observational learning as weIl as the 

potential of a kinesthetic form of cognitive representation 

deserve further investigation. 

Conclusions 

Resul ts of this study suggest that independent measures 

and analyses of the two phases of Bandura's social cognitive 

theory (1986) are possible for at least sorne complex, 

ecologically valid motor tasks. Evaluations of response 

acquisi tion via pictorial-resequencing and of performance 

reproduction via precise analyses of physical replications of 

the demonstrated dance sequences appear to be appropriate 

reflections of varied observer responses. 

The study also lends support to Bandura's (1986) proposaI 

that response acquisition and performance reproduction are 

separate, but interrelated, components of the total 

observational learning process. The cognitive representation 

is demonstrated to be positively related at a moderate level 

to accuracy in the overt performance, as Bandura contends. 

However, questions remain concerning the unexplained variances 

between response acquisition scores and performance 

reproduction scores, as measured in this study. Obviously, 

the physical skills necessary for translation of the cogni ti ve 

representation into overt performance provide sorne of the 
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answers. It has aiso been suggested that a kinesthetic form 

of symbolic representation may exist, supplementing the verbal 

and imbqinai coding modalities generally beli0vcd ta be 

criticai to successful observationai learning. Further 

consideration of this possiblity seems warranted. 

The ability to examine response acquisition and 

performance renr. ~~ction independentIy and with accuracy 

should enable researchers to pursue additional questions 

concerning the effective use of demonstrations and, pcrhnps, 

the role of cognition in motor skill acquisition. 



, 

101 

References 

Adams, J. A. (1987). Historical review and appraisal of 
research on the learning, retention, and transfer of 
human motor skills. Psychological BUlletin, 101, 41-74. 

Adelson, B. (1984). When novices surpass experts: The 
diff icul ty of a task may increase wi th exuertise. 
Journal of Experimental Psychology: Learning, Memory, 
and cognition, 10, 483-495. 

Allen, M. J., & Yen, W. 
J11easurernent thcor...Y.. 
Publishing Company. 

M. (1979). 
Monterey, 

Introduction to 
CA: Brooks/Cole 

Bandura, A. (1986). Social foundations of thought and action. 
A social cognitive theory. Englewood Cliffs, NJ: 
Prentice-Hall, Inc. 

Baumgarter, T. A. (1989). Norm-referenced measurement: 
ReliabiJ ity. In M. J. Safrit, Sc T. M. Wood (Eds.). 
Measurement concepts in physical education and exercise 
scignce (pp.45-72). Champaign, IL: Human Kinetics 
Books. 

Carroll, W. R., & Bandura, A. (1982). The role of visual 
moni toring in observational learning of action patterns: 
Making the unobservable observable. Journal of Motor 
Behavior, ..l.1, 153-167. 

(1985). Role of timing of 
visual monitoring and motor rehearsal in observational 
learning of action patterns. Journal of Motor Behavior, 
17, 269-281. 

__ -:--;-___ -,-__ (1987). Translating cognition 
into action: The role of visual guidance in observational 
learning. Journal of Motor Behavior, 19, 385-398. 

( 1990) . Representational 
guidance of action production in observational learning: 
A causal analysis. Journal of Motor Behav ior, ll, 85-97. 

Cohen, R. (1986). The dance workshop. New York: simon & 
Schuster, Inc. 

Downey, M. J. (1988). Effects of age, pre-task eues, and 
task complexi ty on response acquisition in observational 
learning. Unpublished master 1 s thesis, McGill 
Uni versi ty, Montreal, Quebec. 



1 102 

Feltz, D. L. (1982) • The effects of age and number of 
demonstrations on modeling of form and performance. 
Research Quarterly for Exercise and ~Tt, .1, ~91-296. 

Gould, D. (1978). The influence of motor tasK types on mode l 
effectiveness. Dissertat ion Abstracts IDtern.<1tL9D3.J., _~, 
182A. (University Microfilms No. 7811242). 

Jensen, M. B., & Jensen, C. R. (1966). Folk dancing. Provo, 
UT: Brigham Young University Press. 

Martens, R., Burwitz, L., & Zucherman, J. (1976). r·1odeling 
effects on motor performance. Research Quarterl y, 1.1., 
277-291. 

fl1cCullagh, P. (1987). Model similarity effects on motor 
performance. Journal of Sport PSLchology, 2., 249-260. 

Newell, K. M., Norris, L. R., & Scully, D. 
Augmented information and the acquisition 
physical acti vi ty. In R. L. Terjung (Ed.), 
sports sciences reviews (pp. 235-261). 
Macmillan. 

M. (1985) . 
o[ skill in 
Exerci sjLilnd 

New York: 

paivio, A. (1986). Nental representations: A dUi'll co_c.l!.!l9 
Q12proach. New York: Oxford University Press, Inc. 

Scully, D. M., & Newell, K. M. (1985). ObservationLll 
learning and the acquisition of motor skills: 'l'owùrd a 
visual perception perspective. Journal of Human_M9'yeJ}lQ..!lt 
studies, 1.1, 169-186. 

stafford, J. M. (1988). Expert-novice differences iD 
resequencing as a function of knowledge base. 
Unpublished master's thesis, McGill University, Montreal, 
Quebéc. 

starkes, J. L., Deakin, J. M., Lindley, S., & Crisp, F. 
(1987) • Motor versus verbal recall of ballet sequences 
by young expert dancers. Journal of Sport Psychology, 2., 
222-230. 

Thomas, J. R., French, K. E., & Humphries, C. A. (198G). 
Knowledge development and sport skill performance: 
Directions for motor behavior research. Journal of .fu:>ort 
Psychology, 8, 259-272. 

Vickers, J. N. (_986). The resequencing task: Determining 
expert -novice differences in the organization of a 
movement sequence. Research Quarterly for Exer:.cise all9. 
Sport, 57, 260-264. 



1 

n 

103 

The investigation in Chat,Jter 2 resul ted in (a) an 

adaptation of the pictorial-resequencing task for use in 

assessing response acquisition with relatively Iengthy 

movement sequences and (b) the development of assessment 

criteria for evaluating performance reproduction of those saroe 

sequences. The measurement instruments were applied to the 

observational learning of two dance sequences and were shown 

to be effective for use with university-aged subjects of two 

levels of dance expertise. In Chapter 3 these measurement 

tools are employed in a study of expert-novice effects on the 

two phas8s of observational learning in dance. 
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CHAPT2R 3 

EXPERT-NOVICE EFFECTS ON THE TWO PHASES OF 

OBSERVATIONAL LEARNING IN DANCE 
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ABs'rRACT 

The effects of domain-specifie expertise on the learning 

and performance phases of modeling (Bandura, 1986) in dance 

wcre investigated. Over separate acquisition periods for two 

dances, university undergradudtes (10 experts, 29 novicès) had 

several opportunities ta observe the dances, to sequence still 

photos to represent each dance, and ta physically perform the 

observed patterns. Expert-novice differences were found to 

affect both phases of the process. Experts generally recalled 

more information than novices, representing it more accurately 

in the pictcrial-resequencillg task and in overt performances. 

Qualitative data suggestsd that experts used more learning 

strategies and were not affected by irrelevant information. 

They were better at aIl aspects of the physical performance, 

including musicality and performance quality. The findings 

indlcate the importance of defining subject expertise in 

future modeling studies and the need for dance educators ta 

address the total modeling process in relation ta the dance 

expertise of their students. 



EXPERT-NOVICE EFFECTS ON THE TWO PHASES OF 

OBSERVATIONAL LEARNING IN DANCE 

lOb 

Social cognitive theory (Bandura, 1986) emphasizes the 

active involvement of the learner in the obscrv~tion~l 

learning 

modeling 

or mOdeling process. rrhe theory proposes th.:ü 

effects occur as a result of [our intclTelLlted 

subprocesses: attention, retention, motor reproduction, nnJ 

motivation. The observer's abilities to attend to rclevnnt 

information in the demonstration, apply str~tcgies to cnh~nco 

recall of that information, anà physicalJ y rapl iCcltr> ttw 

component movements of the demonstrated activity combjne witt) 

the motivation to do so. At any subprocess, observer 

characteristics may a ffect the success of the observationa 1 

learning experience. 

Learning, in information processing telms, j s the 

cognitive acquisition of "how to do something" (Bandura, 198(), 

p. 107). From this perspective, learning correspondf; to 

response acquisition (attention and retention). 'l'he ovcrt 

performance, product of performance reproduction (motor 

reproduction and motivation), reflects both cogn i ti ve and 

physical aspects of the process. Understanding potenti al 

effects of observer characteristics on each of these phases 

seems critical to an effective use of demonstrations in motor 

skill instructional situations. 
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prior exper i ence i s one source of observer variation that 

may affect motor skill modeling. In general, experience may 

contr i bute to dn expanded knowledge base (general or domain 

specitjc), lmproved use of cognitive control processes, a 

larger rcpertoire af movement skills, and positive motivation 

to imitate the acticn accurately (Bandura, 1986; French & 

'rhomas, 1987; Gallaghcr, 1984; \'Jall, 1986). 

Studies investigating the effect of prior experience and 

i ts related knowledge base on skill in sports have shawn that 

experts in a particular sport are superior to novices in 

reca Il of structured game situations, in the use of advance 

v isua 1 cues, and in the ability to formulate strategie 

dcci si ons w i th in the game situation (Starkes & Deakin, 1984). 

'l'hese conclusions are based primarily on studies of team and 

racquet sports. only a few of the expert-novice studies in 

motor behav iar have considered ski Ils such as gymnastics, 

dance, and figure skating. In these motor skills, the 

élthlete 's focus is primarily on the production of a 

consistent, accu rate physical performance that matches a 

conceptual ideal rather than on the stategy use and problem 

solv ing that are characteristic of many other types of sports 

(Doakin & AlJard, 1991) In addition, in activities such as 

gymnastics, dance, and figure skating, the athlete is often 

rcqtdn:d ta rE!call reliltjvely lenqthy, sequential movement 

information in the form of performance routines or programs. 
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The specifie movcment pattern that the gymnci.st, di:\ncC'r, 

or figure skater is required ta produce is frcqucntly ICi:\rned 

through modeling. Therefore, the skills required of thcso 

athletes in typical instructional situations involvo nccurnto 

perception of relevant information in the demonstri1tion, th0 

ability to encode sametllnes lnrge qllantitio~~ of inlolïll,lt Ion tu 

facilitate its recaIl, <1nd the physicill s}:i11<3 flN'dec! to 

repl iCLI te the observed movement. In add i t ion, tr.:ltlS 1 at ion ClI 

the covert representat ion of the behav ior into ovort 

performance must be followed by an appropriate interprctùtion 

of various types of performance feedback, 50 thFlt comp,)r i~;on:; 

of the performance and the internal concC'ption cêln bc ffi,1do <111<1 

corrections implemented. 

Four studies illustrate the effeets of o>,port~b~o on tlli:. 

type of mator skill. 'J'he researchers cansj dcrcd ballet cldnl'(' 

(Starkes, Deakin, Lindley, & Crisp, 1987), crcéltivc rnodonl 

dance (Starkes, Caieeo, Boutilier, & Sevsek, 1(90), gymnnstil':; 

(Stafford, 1988), and fiqure skatinq (Deakin & Allard, j')I)]). 

Resul ts indicated th<lt (a) in ù Il Ci1SCS, dUJnd i n-spo(; 11 J c' 

information was recalled more accurately by experts in the 

domain than by those less skilled 1 (b) experts rGca Il cd 

structured sequences with greater precision than nonstructurcc1 

sequences in ballet and figure skating but not in cren t ive 

modern dance, and (c) coding strategies appearod ta Vê\.ry ',/ith 

expertise and with the demands of the particuldr rccùll ta~)y.. 

These four studies support the belief ~hat skillcù gymnasts, 
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dancers, and figure skaters behave differently than those who 

are less skilled, when the situation requires domain-specifie 

experience and knowledge. 

They also seem to suggest that observational learning of 

these skil]s may be affected by experr.ise. None of the four 

was described as an observational learning study. However, 

one of the experlments by Deakin and Allard (1991, Experiment 

1) and aIl of the other studies involved observation of a 

demonstration followed by sorne form of recall of the behavior. 

stafford (1988) assessed response acquisition via a pictorial-

resequencing task, but performance reproduction was not 

measured. Starkes et al. (1990) considered overt performance 

only. Although Deakin and Allard (1991) and Starkes et al. 

(1987) considered both verbal and motor recall of the 

demonstrated skills, the two recall modes were blocked over 

trials. No individua] subject reproduced any sequence both 

verbally anè motorically. Consequently, in these studies, 

learning (response acquisition) and performance (performance 

reproduction) were not both assessed for any subject, and 

comparisons between the two phases could not be made. 

Furtherrnorc, ln a11 cases, subj ects were exposed to the 

dcmonstration only twice, and each sequence of movernents 

contained only eight elernents. Hence, these studies did not 

reflect realistic instructional situations in which longer 

sequences of material rnay be observed several times wi th 
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physical practice sessions interspersed among the 

demonstrations. 

Purpose of the study 

The current study investigated expert-novice effects on 

the two phases of observational learning (Bandura, 1986) J 

using an ecologica lly val id mot or task in which rnovement 

precü'Üon and mernory of sequential behavior were important. 

Assessment tools developed in a previous report (Ch,lptC'r n 
were used to rneasure response acquisition êlnd pcrJorm<lnce 

reproduction independently. Over a series of ùcquisi tion 

trial blocks, subjects were required to observe two dance 

patterns, sequence still photos to represent eêlch dêlncc, êlnd 

dance the observed patterns. \H th in the l im i ts of the 

experimental protocoJ, the procedures were des iqncc1 to rc rI cct 

a relatively realistic learning experience. 

Three hypotheses were proposed. First, expert dancers 

would acquire more accurate information from the demonstration 

than would novice dancers. Second, the ability to reproduce 

a demonstrated sequence physicdlly would be greêltcr for expert 

dancers th an for novice dancers. Finally, i t l'IdS eypectcd 

that within the novice group, subjects with more cxperienco 

and basic skill in dance would learn and perform the ùanccs 

better than those with less experience and skill. 

, 
\ 
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Hethod 

Bubjects 

The ten experts (1 male, 9 females; Mage = 22.8 years) 

were volunteers enrolled in dance degree programs (Bachelor of 

Fine Arts or Bachelor of Arts) at a university in Toronto, 

Ontario. They had been selected by audition to be members of 

the university's performing dance ensemble, indicating 

superior performance abilities amongst third- and fourth-year 

students. Their dance experience (M = Il.1 years) included at 

least three years of intense daily training in classical 

ballet and modern dance. They were tested on two days in 

March 1990. 

Thirty physical education majors (15 males, 15 females; 

Mage = 22.4 years) at an English university in Montreal, 

Québec, were clansified as novices for the study. Twenty-one 

of the novices han as their only dance experience one 26-hour 

physical education rhythmics course plus small amounts of 

free-time social dance participation. six others had taken up 

to two years of childhood ballet lessons and/or had 

participated in aerobic exercise classes. Only three of the 

novices had experienced dance instruction (ballet, tap, jazz, 

or folk dance) of longer duration CM = 7.2 years). The 

novices were tested over a 10-day period in January 1990. 

The novices were enrolled in a credit folk dance course 

as part of their regular academic program. Approximately 90% 

of the students in this program select folk dance as one of 
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their required "athletic skills" courses. Hence, the novice 

dancers were considered a representative sarnple of the prc

service, physical educat ion population of the uni versi ty. AlI 

were volunteers, having selected participation in the projcct 

as an option among possible assignments for the course. 

Defining Expertise within the Novice Group 

pr}, Qr ta testing, the novices completed a movcment 

experience questionnaire (Appendix E) and werc ratect on thcjr 

ability ta perform basic lacomotor movements frequcntly uscd 

in dance. The questionnaire was designed to assess prevlous 

experience 

such as 

in (a) dance, (b) 

gyrnnastics and 

operationally defined as 

"related" movement acti v i tics 

figure 

being 

skating, 

[' imilar 

which 

ta 

were 

dance 

(nonmanipulative skills that focus primarily on production of 

a specifically defined mater pattern), and (c) aIl "other" 

physical activities such as team sports. Scor:i ng of the 

questionnaires was based on the number of activities in whjch 

the subject had participated and the amount of timc spent in 

each activity after the age of five. 

No valid and rel1ab1e screening device for grouping 

SY.ill leve1 dancers according ta their dance 

appears ta be available (M. Hansen 

ability 

& S. 

or 

Ninton, personaJ 

communications, November 8, 1989). Ta address this need, 

subjective assessments of performance in an audition class are 

generally made. Therefore, during the first le5son of the 
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folk dance course, before testing began, the novices were 

rated on their ability to perform basic locomotor movements 

and short sequences similar to those frequently used in 

elementary dance classes. These basic dance skill tasks 

(Appendix F) require rhythm, coordination, and concentration 

as weIl as knowledge of and ability to perform some specifie 

movements (e.g., skip, leap). Five teachers experienced in 

dance instruction independently rated the subj ects' live 

performances on each task on a scale of O-to-5. 

dance skill score was defined as the score for the 11 skills 

summed over the five raters (maximum = 275). 

Dance experience scores, as determined by the experience 

questionnaire, and the basic dance skill scores were converted 

to standardized scores and summed. The resulting expertise 

scores were used to rank-order the 30 novices and group them 

by thirds into high, middIe, and low groups on dance 

expertise. 

Modeled Behavior 

The modeled stimuli consisted of two 16-measure dance 

sequences, one of folk dance and one of jazz (Appendix B). 

'l'hese sequences were similar to those frequently used in dance 

classes for uni versi ty-aged students and were designed to 

present a variety of step patterns, component movements, and 

sequence characteristics. Each sequence lasted about 30 
f H' seconds. They were modeled on videotape by an experienced 
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female dancer whose spatial orientation was the sarne as thùt 

of the observer. Music accornpanied both the dernonstrations 

and the subiects' physical performances. 

Procedures 

SUbjects were tested individually in their university 

dance studios with only the experirnenter and videocarnera 

operator present. They were inforrned of the purpose of the 

study, and aIl proc~dures were explained. During the four 

acquisition tria l blocks for each dance, subj ects observed the 

dernonstration nine times, sequenced still photos of the 

actions in the dance four tirnes, and physically performed the 

dance eight tirnes (Table 2.1). The dfth block for each dance 

consisted of a print-sequencipg atternpt and two physica 1 

performances with no additional demonstrations. Two minutes 

were allowed for each print-sequencing trial with the prints 

left in place for the next trial. Two 30-second free periods 

were provided during the procedure for subjects to use as 

desired. The students were encouraged to use any stategies 

that might help them learn the dances, but no augmcnted 

information was provided during the testing. arder of 

presentation of the two sequences was counterbalanced within 

both the expert and novice groups. As far as possible, the 

genders were equally distributed between those who saw the 

folk dance first and those who saw the jazz dance first in 

each group. 
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Field notes were taken during the testing to facilitate 

interpretation of the subjects 1 sequencing scores and physical 

performances. Following the testing, subjects responded to a 

questionnaire related to strategy use (Appendix G). 

Assessment of Respollse Acquisition or Learnin.g 

Measurement of response acquisition (learning) was based 

on the subject's ability to arrange a scrarnbled set of still 

photos to represent the sequential movement pattern of each 

dance. Photos of the cornponent movements were produced from 

the videotaped demonstration with a Mitsubishi Video-Copy-

Processor Model P60W, in conjunction with the freeze-frame and 

frame-advance features of a panasonic VCR (NV-8950). Every 

fifth frame of each dance demonstration was selected to 

provide the visual information needed to represent the dance. 

Consecutive photos were th en l inked in pairs to create 26 and 

30 photo-pa i rs or "prints" (folk and jazz, respecti veIy) for 

sequencing. 

Accuracy of the resequencing 'ask, the CR score, was 

bel ieved ta reflect the accuracy of the cognitive 

representation formed as a result of response acquisition 

(Carroll & Bandura, 1982). The CR score was defined as the 

sum of (a) positioning the prints (each print positioned 

within its appropriate four-bar musical phrase) and (b) 

sequencing the prints (each print correctly following the 

immediately preceding print, regardless of their position in 
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the total sequence). Maximum CR scores 

acquisition were 51 and 59 for the folk and 

respectively. 
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for response 

jazz dances, 

Assessment of Performance Reproduction or Performance 

Physical performances of bath dances were videotaped for 

analysis. Performance accuracy (PA) scores were based on (a) 

the inclusion of appropriate actions (one point per action) , 

(b) the sequencing of the actions (one point for each action 

that correctly followed the action immediately preccding it, 

regardless of their position in the total sequence) 1 (c) 

musicality (one point if the action was performed within the 

appropriate four-bar musical phrase and a second if it was on 

the correct beat of that phrase), and (d) precision (one point 

for each of eight descriptors related to arm positions, body 

shape, spatial orientation, etc.). Thus, twelve points were 

possible for each action, resulting in maximum scores of 7~3, 

folk dance, and 767, jazz dance. For each dance, the mean PA 

score of the final two performances of the fifth trial black 

was used for analyses. 

Three judges independently assessed each subject's most 

accurate performance (highest PA score) of the final trial 

black for a 2§rformance guality (PQ) measure for each dance. 

Performances were rated for aesthetic characteristics on a 

1-to-IO point scale. The three judges' performance qUdlity 

scores were summed, resulting in a potential PQ score of 30 
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for each dance for each subject. These two scores, 

performance accuracy (PA) and performance quality (PQ), were 

considered complementary elements of performance reproduction. 

Resul t~ 

The primary hypotheses of this study were concerned with 

differences between experts and novices in their ability to 

acquire sequential dance information from a demonstration and 

to reproduce the dernonstrated dance physically. Following 

prel iminary data screening, expert-novice differences on 

response acquisi tion (CR scores) and performance reproduction 

(PA and PQ scores) were analyzed. In addition, differences 

between the two expertise groups on the four component 

subscores of performance accuracy were evaluated. Qualitative 

data were investigated to supplement the quantitative 

findings. 

A second interest of the study involved potential 

differences among novice dancers with varied levels of prior 

dance experience and skill in basic dance movement.s. The 

cffect of expertise, defined by dance experience and basic 

dance skill, on the response acquisition and performance 

reproduction variables was assessed. 

preliminary Analyses 

Previous examinations of the CR, PA, and PQ measures 

(Chapter 2) found them to be acceptably reliable tools (folk 
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dance: Cronbach's ~ for CR = .79, for PA = .98, for PQ = .96; 

jazz dance: Cronbach's ~ for CR = .80, for PA = .97, for 

PQ = .96). For the basic dance skills assessment, Cronbach's 

coefficient alpha for interrater reliability was found to be 

.93. Tc establish the reliability of the scoring rnethod of 

the experience questionnaire, the investigator randomly 

selected ten completed questionnaires. rrhree widely 

experienced physical education specialists rank-ordered these 

questionnaires accarding to their assessment of each subj ect' s 

motor skill experience. The three rankings were each 

correlated with that determined by the scores on the 

questionnaires. Spearman correlation coefficients were round 

to be 1: = .71 (2 < .02),1::::;: .73 (2 < .01), and.r = .68, CP. < 

.02). Cronbach's ~ was .80 for interrater reliability of the 

three raters for the experience questionnaire rankings. 

Screening of the data prior to analysis (see Tabachnick 

& Fidell, 1989) identified one novice as an outlicr on the 

dance-experience variable (score = 11.21, group l'.1 = 0.0, 

SO :::: 2.4) and on the basic dance skill score (score = 243, 

g:::-oup M = 131, SO = 28.6). Hence, data for th ;_s subject were 

eliminated from aIl subsequent analyses, reducing the novice 

group to 29. The expertise levels af the novice dancers were 

then: (a) low novice, TI = ID, (b) Middle novice, TI = 10, and 

(c) high novice, TI = 9. 

Frequency histograms of each DV showed reasonably 

balanced distributions i so there was no need to examine 
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dance: Cronbach's g for CR = .79, for PA = .98, for PQ = .96; 

jazz dance: Cronbach's g for CR = .80, for PA = .97, for 

PQ = .96). For the basic dance skills assessment, Cronbach's 

coefficient alpha for interrater reliability was found to be 

.93. To establish the reliability of the scoring method of 

the experience questionnaire, the investigator randomly 

selected ten completed questionnaires. Three widely 

experienced physical education specialists rank-ordered these 

questionnaires according to their assessment of each subject' s 

motor skill experience. The three rankings were each 

correlated with that determined by the scores on the 

questionnaires. Spearman correlation coefficients were found 

to be 1:: = .71 (2 < .02), .r = .73 (12 < .01), and 1:: = .68, (12 < 

.02). Cronbach's g was .80 for interrater reliability of the 

three raters for the experience questionnaire rankings. 

Screening of the data prior to analysis (see Tabachnick 

& Fjdell, 1989) identified one novice as an outlier on the 

dance-experience variable (score = 11. 21, group 11 = 0.0, 

SO = 2.4) and on the basic dance skill score (score = 243, 

group M = 131, pD =28.6). Hence, data for this subject were 

eliminated from aIl subsequent analyses, reducing the novice 

group to 29. The expertise levels of the novice dancers were 

then: (a) low novice, TI = 10, (b) middle novice, il = 10, and 

(c) high novice, TI = 9. 

Frequency histograms of each DV showed reasonably 

balanced distributions i so there was no need te> examine 
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scatterplots for each pair of DVs within each group. 

Skewness, ranging from -1.8 ta 1.9, was not extreme for any of 

the variables. with approximately equal sample sizes, 

robustness of significance tests was expected. Box's M test 

for homogeneity of dispersion matrices produced f(18, 4238) = 

1.59, ~ > .05 for the folk dance and r(lB, 423B) ~ 1.40, Q / 

.05 for the jazz dance, confirming homogcncity of vQriancc

covariance matrices. The determinants of the poolcd within

cells correlation matrices were found ta be -.51 and -.50, 

folk and jazz dances, respectively. These are sufficiently 

different from zero that neither multicollinearity nor 

singularity were judged to be a problem. 

Gender differences, as determined by one-way mul tj var iatc 

analyses of variance (MANOVAs), did not reach significance for 

the jazz dance for the set of dependent variables, 

multivariate f(3,35) = 2.36, R > .05. So the jazz dance data 

were pooled across gender for subsequen~ analyses. Howcvcr, 

for the fulk dance, significant differences wcre found between 

males and females: Wilks Lambda::: .731, multivQriatc 

E(3,35) = 4.30, ~ < .05. Consequently, gender was included AS 

an independent variable in following analyses of the folk 

dance data. 
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Descriptive Statistics 

Descriptive statistics for response acquisition (CR 

scores) and performance reproduction (PA and PQ scores) for 

the novice and expert groups appear in Tables 3.1 for the folk 

dance and 3.2 for the jazz dance. For the folk dance, mean 

scores of the experts (CR = 26, PA = 636, PQ = 24) were 

consistently higher than those of the three levels of novices 

(CR = 22, 23, 18: PA = 487, 460, 376: PQ = 8, 6/ 6). On the 

jazz dance, experts also scored higher on each dependent 

variable (experts CR = 26, PA = 616, PQ = 23; novices CR = 14, 

14, 17; PA = 336, 276, 310: PQ = 7,5, 9). Interestingly, the 

mean scores of the three novice subgroups did not always 

follow the dccreasing pattern that was expected wi th decreased 

expertise. These results are aiso illustrated in Figures 3.1 

and 3.2 • 
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TABLE 3.1 

Mean Response Acquisition (CR) and Performance HeproductJoD 

(PA, PQ) Scores for Folk Dance .Qy Males and Females with 

varied Dance Expertise 

variable Level of ri SD SEM[AN 
Expertise (n'> a 

CR Score Novice 1(10) 18.3 5.2 1.6 
M (8) 18.5 4.3 1.5 
F (2) 17.5 10.6 7.5 

Novice 2(10) 23.2 7.0 2.2 
M (5) 25.4 8.6 3.8 
F (5) 21.0 5.0 2.2 

Novice 3 (9) 22.3 C.5 2.8 
M (2) 18.0 7.1 5.0 
F (7) 23.6 8.9 3.4 

Expert (10) 26.4 3.5 1 • 1 
M (1) 26.7 0.0 
F (9) 22.6 3.6 1.2 

PA Score Novice 1(10) 375.5 93.4 29.2 
M (8) 355.8 90.6 32.0 
F (2) 454.3 73.9 52. J 

Novice 2(10) 460.1 48.2 15. 1 
M (5) 473.7 58.9 26.3 
F (5) 446.5 35.8 1G.0 

Novice 3 (9) 487.0 71. 4 23.8 
M (2) 459.8 15.9 11. 2 
F (7) 494.8 80.2 30.3 

Expert (10) 635.7 70.5 22.0 
M (1) 585.5 0.0 
F (9) 641. 3 72.4 24. l 

(TABLE 3.1 con't. on next page) 



,1 
122 

(TABLE 3.1, con 1 t. ) 

Variable Level of 11 SD SEMEAN 
Expertise (n) a 

PQ Score Novice 1(10) 6.3 2.6 0.8 
M (8) 5.8 2.6 0.9 
F (2) 8.5 0.7 0.5 

Novice 2(10) 5.6 2.4 0.8 
M (5) 5.0 1.6 0.7 
F (5) 6.2 3.1 1.4 

Novice 3 (9) 8.1 4.3 1.4 
M (2) 7.5 0.7 0.5 
F (7) 8.3 5.0 1.9 

Expert (10) 23.6 2.9 0.9 
M (1) 19.0 0.0 
F (9) 24.1 2.6 0.9 

Note. Maximum possible scores: CR = 51, PA = 743, PQ = 30. 

Û Novice subgroups: 1 = low, 2 = middle, 3 = high. 

1 
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Figure 3.1. Mean scores for response acquisition (CR) 

and performance reproduction (PA, PQ) for folk dance by 

expert and novice dancers. 

Novice expertise: 1 = low, 2 = rniddle, 3 = high. 

Note. PA scores are proportionate: 1/13. 
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TABLE 3.2 

Mean Response Acguisition (CR) and Performance Reproduction 

lPA, PO} Scores for Jazz Dance by Subjects with Varied Dance 

J:;xpertise 

Variable Level of M SD SEMEAN 
Expertise (TI) a 

CH Score Novice 1(10) 16.!:> 4.8 1.5 
2(10) 14.0 5.0 1.6 
3 (9) 13.9 5.1 1.7 

Expert (10) 25.9 9.6 3.0 

PA Score Novice 1(10) 310.4 108.9 34. a 
2(10) 276.3 117.6 36.8 
3 (9) 336.3 99.3 33.1 

Expert (10 ) 616.3 108.8 34.0 

PQ Score Novice 1(10) 8.6 3.4 1.1 
2(10) 5.0 1.5 0.5 
3 (9) 6.7 3.1 1.0 

Expert (10 ) 22.5 3.9 1.2 

Note. Maximum possible scores: CR = !:>9, PA ==767, PQ = 30. 

û Novice subgroups: 1 = low, 2 = middle, 3 = high. 
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Figure 3.2. Mean scores for response acquisition (CR) 

and performance reproduction (PA, PQ) for jazz dance by 

expert and novice dancers. 

Novice expertise: 1 = low, 2 = middle, 3 = high. 

Note. PA scores are proportionate: 1/13. 
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Expert-Novice Effects on Learning and Performance 

Multivariate analyses of variance (MANOVAs) were 

performed on the set of three dependent variables--cognitive 

representation scores, performance accuracy scores, and 

performance quality scores--for the two dances. Independent 

var iables for the folk dance ana lysis were expertise and 

gender, entered in order. Expertise was the sole independent 

variable in the MANOVA for the jazz dance. 

The omnibus MANOVA for the folk dance showed that the 

combined DVs were significantly affected by expertise (Wilks 

lambda = .21, ~ = 7.11, 2 < .001) but not by gender (Wilks 

lambda = .86, .f. = 1.61, 2 > .05) nor by the expertise··by

gender interaction (Wilks lambda = .79, E = 0.79, 2 > .05). 

The results reflected a strong association between expertise 

and the cornbined DVs, eta2 = .79. Similarly, for the j az z 

dance, MANOVA indicated that the combined DVs were 

significantly affccted by expertise (Wilks lambda = .13, E = 

Il.93, 2 < .001). This association between expertise and the 

combined DVs was also strong, eta2 = .87. 

pooled within-cell correlations, adjusted for the 

independent variables (Table 3.3), showed correlations among 

CR, PA, and PQ in excess of .30. Therefore, stepdown analyses 

of the priori tized dependent variables was used to investigate 

thc impact of expertise on the individual DVs (see Tabachnick 

& Fidell, 1989). Based on theory (Bandura, 1986) and 

empirical evidence (Carroll & Bandura, 1990), the fOllowing 
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priority of DVs was developed, from most important to least 

important: CR, PA, PQ. The highest priority DV, cognitive 

representation, CR, was tested in univariate ANOV!\.. 

Performance accuracy, PA, was then tested in ANCOVA with CR 

entered as the covùriate. The final DV, performance quality, 

PQ, was tested with CR and PA as covariates. 

TABLE 3.3 

Pooled Within-cell Correlations Between Response Acquisiti911 

Scores (CR) and Performance Reproduction Scores (PA, PQ) of 

11.11 Dancers on Folk Dancea and Jazz Danceb 

Cognitive Performance Performance 
Representation Accuracy Quality 

Cognitive .47** .47** 
Representation 

Performance .32* .37* 
Accuracy 

Performance .05 .55*** 
Quality 

Note. aabove the diagonal. bbelow the diagonal. 

li = 39. 

* 12 < .05. ** .12 < .01. *** 2 < .001. 
(Two-tailed test.) 
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Post hoc contrasts were defined to compare thE: expert 

group to the total novice group and each of the four levels of 

expertise with every other level. To protect against Type l 

error! Scheffé adjustments of critical F (Tabachnick & Fidell, 

1989) were used for aIl significance decisions. 

Experts versus novices--folk dance. When the experts 

were compared with the total group of novices, unique 

contributions to predicting differences between the two levels 

of dance expertise were made by both performance accuracy, 

stepdown l( 1, '30) = 42.9, 2 < • 001, eta2 = .59, and performance 

quality, stepdown l(1,29) = 71.3, P. < .001, eta2 = .71. After 

differences due to the cognitive representation were 

eliminated, experts performed the folk dance with greater 

accuracy (M = 636) than did novices (M = 439). Furthermore, 

after differences rneasured by performance accuracy were aiso 

entered, expert dancers danced wi th better quaI i ty (M = 24) 

thùn did the novices (M = 7). Experts and novices were not 

distinguishable on the basis of their CR scores on the folk 

dance (stepdown Er 1,31] = 4.8, P. > .05). 

Similar results wcre found when experts were compared to 

each individual level of novices. Cognitive representation 

scores were not effective in distinguishing between the expert 

dùncers and any group of novice;:;. Al though experts scored 

higher than the novices, the differences were not significant 

(2 > .05). However, performance accuracy contributed 

significantly to distinquishing between experts and ~ very 
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other group (experts compared to [a] high novices, stepdown 

1::[1,30] = 17.1, Q < • Dl, etê.2 = .36; [b] middle novices, 

stepdown f(1,30] = 28.7, 12 < .001, eta2 = .49; (c) low 

novices, stepdown f[1,30] = 44.4, ~ < .001, eta2 = .60). 

Mean PA scores were higher for the experts CM = 636) than any 

novice group (Ms, in descending order of expertise = 487, 460, 

375) • After PA had been entered, performance quality also 

contributed uniquely to predicting differences between experts 

and varied levels of novices (experts compared to [a) high 

novices, stepdown .E [ 1, 29 J = 67. 5, l2 < • 001, et a2 = .70 ; 

[b] middle novices, stepdown E[1,29] = 81.4, n < .001, 

eta2 == .74; [cl low novices, stepdown 1:[1,29] :::: 39.0, 

2 < .001, eta2 = .57). Mean PQ scores were higher for the 

experts 01 = 24) th an any novice group (Ms, in descend ing 

order of expertise = 8, 6, 6). Apparently, experts VIere not 

able to form significantly better cognitive representations 

about the folk dance demonstration, at least ~s measured by 

the print-resequencing task, than the novices. Howevcr, 

experts were able ta reproduce the dance sequence physica 11y 

wi th greater accuracy than the novices. In addition, the 

quality of the physical performances of the experts was 

significantly higher than that of the novices, even aftor 

response acquisition and performance accuracy differences werc 

removed. Resul ts of this analysis are summarized in Table 

3 • 4 • 
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TABLE 3.4 

Tests of Post Hoc Contrasts Between Levels of Expertise for 

Response Acquisition and Performance Reproduction: Folk Dance 

Contra st 

4 vs 
1,2,3 

4 vs 3 

4 vs 2 

4 vs 1 

3 vs 2 

3 vs 1 

2 vs 1 

DV 

CR 
PA 
PQ 

CR 
PA 
PQ 

CR 
PA 
PQ 

CR 
PA 
PQ 

CR 
PA 
PQ 

CR 
PA 
PQ 

CR 
PA 
PQ 

Univariate 
F 

8.0 
64.5a 

155.0a 

0.1 
0.7 
3.1 

1.9 
11. 2 c 

1.6 

2.9 
6.8 
0.3 

df 

1/31 
1/31 
1/31 

1/31 
1/31 
1/31 

1/31 
1/31 
1/31 

1/31 
1/31 
1/31 

1/31 
1/31 
1/31 

1/31 
1/31 
1/31 

1/31 
1/31 
1/31 

stepdown 
F 

4.8 
42.9*** 
71.3*** 

1.9 
17.1** 
67.5*** 

1.3 
28.7*** 
81.4*** 

8.0 
44.4*** 
39.0*** 

0.1 
1.1 
3.6 

1.9 
8.6 
0.0 

2.9 
3.7 
2.7 

df 

1/31 
1/30 
1/29 

1/31 
1/30 
1/29 

1/31 
1/30 
1/29 

1/31 
1/30 
1/29 

1/31 
1/30 
1/29 

1/31 
1/30 
1/29 

1/31 
1/30 
1/29 

.59 

.71 

.36 

.70 

.49 

.74 

.GO 

.57 

t-Jote. asignificance level p < .001 in univariate context. 
bSignificance level p < .01 in univariate context. 
CSignificance level p < .05 in univariate context. 

* p < .05. ** P < .01. ***.p < .001. 

All significance decisions based on Scheffé adjustments 
of critical f to protect against inflated Type l error. 

4 = experts; 1, 2, 3 = low, middle, and high novices. 

1 
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Comparison of the 

experts to the total novice group indicated that aIl three 

DVs--cognitive representation, performance accuracy, and 

performance quality--made unique contributions to predicting 

differences between the groups. The first contribution was 

made by CR, the highest-priority DV, stepdown E(1,35) ~ 21.8, 

2 < .Oùl, eta2 = .38. Experts acquired more information from 

the demonstration (M = 26) than the novices (M = 15). Aftcr 

the pattern of differences measured by cognitive 

representation was entered, performance accuracy made a unique 

contribution to distinguishing between experts and novices, 

stepdown f(1,34) = 25.7,12 < .001, Experts 

danced the jazz sequence with greater accuracy (M = 616) than 

the novices (M = 307). Finally, when differences due to CR 

and PA had both bef'm accounted for, experts performed the jazz 

dance with greater movement quality (M = 23 and 7, experts and 

novices, respectively), stepdown f(l,33) = 47.7, 12 < .001, 

eta2 = .59. 

Similar results were found when experts were compareù ta 

each individual level of novices. Cognitive reprcsentation 

contributed significantly to distinquishing between experts 

and every other group (experts compared to [a] high novices, 

stepdown f[1,35] = 16.2, 12 < .01, eta 2 = .32 ; [b] middle 

novices, stepdown f[l,35] = 16.8, 2 < .01, etg2 • J 2 ; 

[c] low novices, stepdown E[1,35] = 10.5, 2 < .05, 

eta2 = .23) • Experts scored higher on CR (M = 26) than any of 
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the novice groups (Ms, in descending order of expertise = 14, 

14, 17). After accounting for differences between groups due 

to CR, experts were also significantIy more accu rate at 

dancing the jazz dance (experts compared to [a] high novices, 

stepdown f[l,~4] = 13.6, Q < .01, 

novices, stepdown f[1,34] = 23.3, 

etg2 = .29; [b] middle 

Q < .001, eta2 = .41; 

Cc] low novices, stepdown f[1,34] - 22.8, Q < .001, 

eta2 = .40). Mean PA scores were higher for the experts (M = 

616) than any novice group (Ms, in descending order of 

expertise = 336, 276, 310). After PA had been entered, 

performance quality aiso contributed uniquely to predicting 

differences between experts and varied levels of novices 

(experts compared ta [a] high novices, stepdown f[1,33] = 

47.2, R < .001, eta2 = .59; [b] middle novices, stepdown 

f[I,33] = 45.4, 2 < .001, eta2 = .58; [c] low novices, 

stepdown f[1,33] = 29.0, 2 < .001, eta2 = .47). Mean PQ 

scores were higher for the experts (M = 23) than any novice 

group (Ms, in descending order of expertise = 7, 5, 9). 

For the jazz dance, experts formed better cognitive 

representations of the demonstration, as measured by the 

pr i.nt-resequenci ng task, than the novices. In addition, 

experts danced the sequences with greater accuracy than the 

novices, and their performance quaI ity was significantly 

better than that of the novices, even after response 

acquis.!. ion and performance accuracy differences were 

eliminated. Table 3.5 illustrates these results. 
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TABLE 3.5 

Tests of Post Hoc Contrasts Between Levels of Exp-ertise for 

Response Acquisition and Performance Reproduction: Jaz~ Dance 

Contra st 

4 vs 
1,2,3 

4 vs 3 

4 vs 2 

4 vs 1 

3 vs 2 

3 vs 1 

2 vs 1 

DV 

CR 
PA 
PQ 

CR 
PA 
PQ 

CR 
PA 
PQ 

CR 
PA 
PQ 

CR 
PA 
PQ 

CR 
PA 
PQ 

CR 
PA 
PQ 

univariate 
F 

21. 8 a 

59.5 a 

191.4 a 

16.2 b 

31. 2 a 

123.4a 

16.8b 

48.6a 

159.1 a 

10.5 C 

39.3 a 

100.4 a 

0.0 
1.4 
1.4 

0.8 
0.3 
1.8 

0.7 
0.5 
6.7 

df 

1/35 
1/35 
1/35 

1/35 
1/35 
1/35 

1/35 
1/35 
1/35 

1/35 
1/35 
1/35 

1/35 
1/35 
1/35 

1/35 
1/35 
1/35 

1/35 
1/35 
1/35 

Stepdown 
F 

21.8*** 
25.7"'** 
47.7*** 

16.2** 
13.6** 
47.2*** 

16.8** 
23.3*** 
45.4*** 

10.5* 
22.8*** 
29.0*** 

0.0 
1.6 
0.3 

0.8 
0.7 
4.3 

0.7 
0.7 
7.2 

df 

1/35 
1/34 
1/33 

1/35 
1/34 
1/33 

1/35 
1/34 
1/33 

1/35 
1/34 
1/33 

1/35 
1/34 
1/33 

1/35 
1/34 
1/33 

1/35 
1/34 
1/33 

.:;8 

.4 J 

.59 

.32 

.29 

.59 

.32 

.41 

.58 

. :n 

.40 

.47 

Note. aSignificance level p < .001 in univariate context. 
bSignificance level p < .01 in univariate contexte 
CSignificance level p < .05 in univariate contexte 

* p < .05. ** P < .01. *** P < .001. 

AIl significance decisions based on Schcffé adjustments 
of critical F to protect against inflated Type l error. 

4 = experts; 1, 2, 3 = low, middle, and high novices. 
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§ummary of expert-novice comparisons. The findings 

partially support the first hypothesis of the study, that 

expert dancers would acquire more accurate information from 

the demonstration, as measured by the print-resequencing task, 

than would novice dancers. Experts generally scored higher 

than novices on this task, but the difference was significant 

only for the jazz dance. For the less complex folk dance, 

novices seemed able to sequence the prints nearly as weIl as 

the experts, suggesting that they had acquired as much 

information as the experts from the demonstration. (It should 

be noted that if the very stringent Scheffé adj ustment of 

critical .E had not been made, the expert-novice difference in 

folk dance CR scores would have been significant at Q < .04.) 

Stronger support was received for the second hypothesis, 

that expert dancers would be able to reproduce the 

demonstrated sequences physically better than novice dancers. 

For both the folk and jazz sequences, the experts reproduced 

the demonstrated ddnces more accurately and with more 

dancelike quality than the novices. 

Effects of expertise on the component elements of the 

performance accuracy scores. Performance accuracy scores were 

based on the sUbject's ability to include the demonstrated 

actions in the reproduction, to perform them in accu rate 

sequence, to relate thern appropriately to the accompanying 

music, and to present the actions with total body coordination 

and an accurate use of space. Therefore, these individual 
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cornponents of the performance accuracy scores were analyzed 

with separate one-way analyses of variance CANOVAs) to 

determine whether expert-novice differences occurred within 

this performance reproduction measure. Only those actions 

included in a subj ect 1 s performance could be scorcù for 

sequencing, musicality, and precision. Hence, "inclusion" 

scores were analyzed first. The inclusion scores thon acted 

as covariates in the independent ANOVAs of each of the other 

measures. Results showed significant differences between the 

expert and novice groups for every component of performance 

accuracy. 

For the folk dance, experts included more accurate 

actions (M ;: 55, SD = 5.0) than the novices (M = 43, BD '"" 

7.6), E(1,38) = 22.4, 12 < .001. They also included more 

accurate actions 01 = 59, SD = 5.1) thellt the novices H'1 =- 18, 

SD = 11.8) in the jazz dance, E(l,38) = 30.1,12 < .001. After 

accounting for the differences between the groups ln the 

actions included, experts sequenced the movernents more 

accurately in the folk dance, E(1,36) ~ 16.7, 12 < .001, and 

the jazz dance, E(1,36) = 30.8, 12 < .001. They also 

presented the actions more musically: folk dance E(1,36) :::: 

10.2,12< .01, and jazz dance f.(l,36) = 30.2, P. < .001. 

Finally, experts danced both sequences with greater precision 

by coordinating body, limb, and spatial elements of the 

sequences: folk dance .E(1,36) = 32.0, 12 < .001, and 

jazz dance f(1,36) = 10.1, 12 < .01. Means and standard 
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deviations for the components of performance accuracy are 

reported in Table 3.6 and illustrated in Figure 3.3. Table 

3.7 summarizes the resul ts of the ANOVAs for bath dances. 

TABLE 3.6 

Means Scores of Components of Performance Accuracy for 

Novices and Experts on Folk and Jazz Dances 

Folk Dance Jazz Dance 

Component Group 

Inclusion Total 46.2 8.9 43.3 14.0 
Novice 43.1 7.6 37.8 Il.8 
Expert 55.4 5.0 59.1 5.1 

Seguencing Total 36.3 10.7 32.7 15.3 
Novice 31. 8 7.1 25.7 9.9 
Expert 49.4 8.2 52.8 8.8 

Musicality Total 67.6 25.7 48.2 33.9 
Novice 56.9 18.7 32.4 15.6 
Expert 98.6 16.5 94.2 25.9 

Precision Total 339.1 76.2 262.9 118.4 
Novice 306.9 55.9 211. 7 82.2 
Expert 432.4 42.1 411. 2 72.5 

Note. Experts: il = la. Novices: il = 29. 



s 
c 
o 
r 
e 

120.,----------- - - - - - ------ -- ---- --

100 

,----- -- ---1 _ Novice Folk 

1 f§f3 Expert Folk 

Il 1 ""'00 Jau 

~~ -=-~er~ Jaz~_J 80 

60 

40 

20 

o 
IncluSion Sequenclng Muslcallty 

PA Components 

137 

PrecIsion 

Figure 3.3. Cornpar ison of expert and nov i ce rncan 

scores on cornponents of performance accuracy [or the folk 

and jazz dances. 
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TABLE 3.7 

?ummary of ANOVAs of Components of Performance Accuracy 

Sçorcs Comparing Expert and Novice Dancers for Two Dances 

Folk Dance Jazz Dance 

DV E df Eta2 F df Eta2 

Inclusion 22.4** 1/38 .38 30.1** 1/38 .45 

Sequencing 16.7** 1/36 .32 30.8** 1/36 .46 

Musicality 10.2* 1/36 .22 30.2** 1/36 .46 

Precision 32.0** 1/36 .47 10.1* 1/36 .22 

Uote. * p < .01. ** P < .001. 

Il Incl us ion" vIas treated as a covariate for the 
ANOVAs of the other components. 

Di 1 ferences Within the Novice Grouj! 

None of the novice supgroups was significantly different 

from any other on any of the DVs (Tables 3.4 and 3.5). These 

resul ts do not support the th ird hypothesis of the study, 

which proposed that novices with more dance experience and 

higher levels of basic dance skill would be able to acquire 

more information and reproduce that information better than 

novices with less experience and skill. Apparently, 

expertise, as operationally defined in this study, was not 

sufficiently different between the groups of novices to 

influence observational learning of the folk and jazz dances. 
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Discussion 

According to Thomas, French, and Humphries (1986), 

experts may be defined as those individuals who have a high 

degree of domain-specifie knowledge in contra st to novices who 

possess only a llrni ted amount of knowledge in the doma in. 

"Experts represent knowledge, process new domain information, 

and approach problem·-sol ving differently from nov i ces" 

(p. 261). Hence, in an observational leùrning expericnc0 

involving dance sequences, expert dancers would be expected ta 

differ from novices in: 

(1) the amount and type of content rernembercd, the form 

of the representation, and the content links 

connecting the elements; 

(2) the use of retention strategies and approùches to 

learning the sequence; 

(3) the ability ta produce the physical performance from 

the cogni ti ve representation of the observee! behclv jar 

and relate the performance to subsequent viewings of 

the demonstration. 

The current study seems to support these expectations. 

Arnount and Type of Content Recalled 

Response acquisi tian and performance reproduct ion scores 

indicated that expE::rts generally recalled the dcmonstrated 

dances more accurately than novices. Experts inc 1 uded morc 

correct actions, sequenced them better, and located them more 
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precisely within the overall pattern, although this finding 

was not statistically significant in the assessment of 

response acquisition for the folk dance. Visually prominent 

actions, which tend to capture attention and distort recall by 

novices, did not seem to interfere with the experts' cognitive 

represe- ':at ions and overt performances. Instead, these 

actions were assessed and included appropriately wi th less 

dramatic trans i tional elements. At the same time, experts 

exhibited precise knowledge and well-defined performances of 

the overall movement structures, accurately coordinating total 

body actions wi th the spatial and temporal aspects of the 

dilnces. The exper ienced dancers seerned to be able to 

disregard irrelevilnt stimuli in the demonstration and discern 

subtleties that the novices were unable to perceive. 

Mode of the Cognitive Representation 

Although teacher-supplied verbal cues frequently 

ùccompally a demonstration to direct attention to important 

features and enhance retention, no cues were provided in this 

study. Subjec.s were required to use their own resources to 

select and encode the relevant information from the stimuli. 

The novices rarely expressed the observed behavior in 

effective verbal terms, perhaps suggesting (a) the lack of a 

domain-specifie vocabulary and/or (b) cognitive 

representations that were prirnarily visual. The experts 
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frequently referred to movcrnents verbùll y, both clS tho}' 1l,\I"\c0d 

and during interviews fo11owing their testing. 

According to Bandura (1986), transformation of obscrvcd 

activity into either a visual or verbal code 15 crucial to 

acquisition of the beh~vior. Furthermorc, linguistic codos 

seern particularly useful ilS aids to retcntiol1, c:q)('('j,111y if 

they arc> moaninqful to the lCélrncl- (Bilndllrd & Jel !('l'Y, ]!)/J). 

r.ncocling of the ob~.;crvod bol1avior into marC' thdl1 ()IH' 1ll()(ldllty 

ma y esté'! IJ 1 l sh an cven riche r conceptuéll reprc~jont Il t ion. 1 t 

500ms ] lkely that the e}:pert dancers wcre dblc tu cj('nC'r.:1tc· 

symbol ic reorescntations ln both j mùginal ùnd vcrl)d 1 l11od(·~" 

I:lIllCh I:!ould have resulteù in more dctùi1ed ,\nt! 11101'1' \_'lf'dt"ly 

developed conceptions of the dances th(.1ll thm,(' prüdul"od by thC' 

novices. 

In addition, an earlier report in thls series (Chapter 2) 

suggested that the pictorial-resequencing tasJ.: may not dJ\'/dy!j 

adequa ~e l. y assess the tata l symbol i c represcnt,î tian d nd ~";OJ1\1' 

form of }:inesthetic repr(>~-'entéltion may e:-:i!.t ln ,1Ildltion tu 

verb,d and imL1gin.:ll cc.'IC'~~. If thi~~ is ~,(j, ddn('(· p;.'pr'j-t" l'IlfJht 

be expected to construct those }:il1e~~th('tic repl-c~~c'ntdt ion~; oJ 

clélncC?, élS we11 élS Imélginal and verbal repros('nt(ltion~;, morc' 

effectively théln novjces. Hmvever, the benefit of ~:in0!;t1H'tjc' 

representations rnay not be the same [or the pri nt-rO~3('qllonc J nq 

and the dancing tasks. 
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strategy Use 

Novice performers typically have and use fewer strategies 

thùn experts, and they are not as flexible in selecting 

strategies (Magill, 1989). Several examples in thls study 

attest te these facts. 

Retent ion strategies. In addition to defining a verbally 

bascd representation, verbal labeling of dance actions 

frequently invol ves grouping or "chunking" several movements 

under a common terme Retention strategies such as labeling 

and 9 rouping were undoubtedly available to the expert w i th an 

expanded knowledge base in dance. Meaningful verbal labels 

and grouping strategies facilitate recall by focusing 

attention on key elements of the demonstrated behavior 

(I3andura, 1986), promoting deep f2r levels of processing (Craik 

& Lockhart, 1972), and reducing the amount of information to 

be processed (Starkes, 1987). The information in memory is 

more access ible, more eas ily retrieved. Novices may have been 

limited in the ability to apply these retention strategies, 

putting them at a disadvantage in the modeling process. 

Use"'! of audio cues. AudIo eues have been shown to be 

important to the development of a cogni ti ve representation of 

movcmcnt ti m ing (Doody, Blrd, & Ross, 1985) and, specifically, 

to the recall of demonstrated dance sequences (Starkes et al. 1 

1987). The novice dancers in this study rarely utilized the 

musical eues provided. In contrast, the experts obv iously 

recognized them as guides to recall of specifie actions and 
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The data indicated that the 

experts were significantly more accurate musically than the 

novices. 

Physical rehearsal. The experts consistently used 

physical rehearsal--concurrent with the demonstration, during 

the resequencing task, and during the free-time periods. 

Motor rehearsal can be critically important both ta the 

formation of the cognitive representation and to reproduction 

accuracy, but concurrent matching of a modeled complex action 

may be very difficult until sorne conception of the movement 

pattern has been acquired (Carroll & Bandura, 1987). Mdny 

novices did not try to dance during the demonstrations, and 

the performances of those who did try were usually not 

synchronized with the model's. Useful motor rehearsal durinq 

the demonstrations may have been impossible for the novices if 

the time limitations of the study did net permit adequate 

development of the cognitive representation. 

The potential of a kinesthetic representation of the 

observed actions may explain, in part, the frequent overt 

behavior exhibited by the experts durlng the print

resequencing task. 'rhey may have been translat ing informi1t ion 

between the kinesthetic and v isual modes. If ù sim i lù r 

kinesthetic mode of representation was not weIl developed for 

the novices, dancing as they arranged the photos would have 

been of little use. Few novices danced while sequencing the 

prints. 

i 
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Physical rehearsal appears to be particularly useful in 

observatlonal learning situations of complex activity where 

the observers must generate their own symbolic guides for 

rcproduct ion. Motor rehearsal helps learners organize and 

analyze what they know and focuses their attention on weak 

points in their conceptual representations of the behavior 

(Bandura, 1986). The ability to use this learning strategy 

may have been a contributing factor ta the expert-novice 

differences found in this study. 

Mental practice. Three novices stated that they had used 

mental rehearsal during the free time ta help them remember 

the demonstrations, but it was impossible to assess. Results 

indicated that if mental rehearsal was being used by these 

nov ices, i t WdS not very effective. Learners who observe 

complex activi ties in their entirety, as occl.lrred in this 

study, may have difficulty acquiring aIl of the information 

needed to establ ish an accurate cogni ti ve representation, 

which is necessary for effective mental rehearsal (Bandura, 

1986). The novice dancers may again have been handicapped in 

their ability ta use a rehearsal strategy. 

Summary. Differences between the expert and novice 

dancers in their use of retention strategies such as labeling 

and grouping, audio eues supplied by the musical 

accompaniment, and rehearsal were clearly apparent in this 

study. These variances in strategy use undoubtedly 
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contributed to the variability in response acquisition and 

performance reproduction. 

Approaches to the Observational Learnin~ask 

General approaches to learning the sequonces aiso 

differed between the two major levels of dance expertise. 

Based on verbal reports and the posttest questionnaire, it was 

clear that novices tended to focus on only a few 

characteristics of the dances: the beg i nn! ng and end, ot" 

undefined "segments" progressing chronologically ft"om the 

beginning. This approach may have been fairly effective for 

the folk dance in which each quadrant ot the pattern was ~ 

self-contained unit wi th qui te obvious repeti tions. lIowcver 1 

observers who used this acquisition method often failcd to 

identify the repetition in the second half of the jazz dance. 

Novices also stated that they frequently Iimited their focus 

to foot actions, generai spatial charac~eristics of the 

dances, or isolated ann movements. This approach probably 

left the novices with incomplete cognitive representations 01 

the dances, thus hindering their ability to sequence the still 

prints and perform the dances with acc~racy and style. 

On the other hand, verbal reports by the experts, plus 

observation of their behavior, lndicated that the y 

consistently made a global inspection of the sequcntial 

patterns of 

demonstrations. 

each dance in initial viewings of the 

Furthermore, the y observed units of movement 
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The experts apparently atte~ded 

to and recalled total body actions in spa ce and time, their 

élccompany ing style characteristics, and their re1ationships to 

other actions in the sequence. Similar to experts in other 

domains, the dance experts seemed to be able to acquire a 

large amount of information in a short period of time (Allard 

& Burnett, 1985). 

Expertise Effects on Performance Reproduction 

Social cognitive theory indicates that the expert-novice 

differences already cited, which relate primarily to the 

formation of an internaI conception of the dances, might be 

sufficient to account for many of the expert-novice contrasts 

observed in this investigation. The formation of an accurate 

cognitive representation during response acquisition is 

critical to successful replication of the observed behavior 

(Carroll & Bandura, 1990). In support of this bel ief, resul ts 

of the current study showed that the size of the effect of 

expertjse on performance accuracy dropped by 4% and 20% for 

the folk and jazz dances, respectively, when the cognitive 

represt:>ntation differences were partialled out. However, 

effect sizes for expertise on performance accuracy, folk 59% 

and jazz 43%, and quality, folk 71% and jazz 59%, remained 

impressive for both dances even after accounting for 

differences in the cognitive representation. Experts in dance 
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apparently have additional resources that novices do not have 

that enable them to replicate observed dance patterns. 

Undoubtedly, expert dancers possess a repertoire of 

accessible physical movements that facilitate the translation 

of the symbolic representation into skillful ovcrt 

performance. In addition, they are probably able to compare 

their overt performdnces to the inte.cnal conception, identify 

discrepancies, and determine modifications for the next 

performance (Carroll & Bandura, 1987). If necessary, 

additional information can be acquired from the demonstration 

by focusing their attention on pdrts of the displ~y [or which 

the cognitive representation is found deficient. Novices in 

dance may lack both the movement skills for repl icat ineJ 

observed dance and a well-developed internaI referencc system 

for identifying errors in their overt performances. 

Procedural knowledge and movement ability are crucial 

components of skilled motor performance and "prob~bly cnl1ilnce 

the acquisition and retention of declarative knowledge" 

(Starkes & Deakin, 1984, p. 123). 

Expertise Effects Related to the Two Dance Styles 

Expert-novice differences on the two dance styles are 

also of interest. The pattern of the folk dance WiJS less 

complex and its structure was more apparent than that of the 

jazz dance. The folk dance contained more repetitions of 

similar movements, and repetitions were grouped. Individuai 
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actions were less complex with fewer changes in the precision 

features of the actions. These characteristics would have 

simplified a1.:telltional focusing and reduced the amount of 

information to recall and to recognize in the still prints. 

The more complex structure of the jazz dance would have 

increased the cognitive processing required of the observer 

during the demonstration and during the print-resequencing 

task. The differing complexities of the Individual movements 

and their sequential arrangements in the two sequences would 

also be expected to affect reproduction accuracy, with the 

folk dance being "easier" to dance than the jazz dance. 

It was expected that CR scores would be higher for the 

folk dance than the j az z dance due to these complexi ty 

di fferences. However, experts scored similarly on the CR task 

for the two dances. The experts may have reached a ceiling on 

how weIl they could do on the resequencing task, within the 

confines of the study. In contrast, the novices were able to 

score alrnost as weIl as the experts on the f01k dance CR task 

but were siqnificantly less successful than the experts on the 

jazz dance CR task. Under the protocol of the study, the less 

cornplex folk dance may not have allowed for enough variance in 

the cognitive representation task to distinguish between the 

expert and nov ice dancers. The more complex jazz dance 

allowed expert-novice differences in the CR scores to appear. 

On the other hand, the results may illustrate the belief 

that in some situations response acquisition may be quite 
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extensive, but the observer may not be able t_o t"Cp! iC,1h-' the 

behavior physically (Martens, Bunvitz, & Zucke!-m<:1I1, 197C». 

Depending on the cognitive and physical demands of the t~sk, 

response dcquisition could be similar for diffcrcnt levels df 

expertise, but the ability to translate the coqnitive 

representation into a physical replic<1tion or the 

demonstration might still differ. According ta resul ts or the' 

print-resequencing task, the novice dancers were able ta 

acquire a similar amount of information trom the folk d~nce 

demonstration as did the experts. However, thcy d id not d~H)Ce 

the sequence w i th the accuracy and qUel1 i tat i ve ch,) r,)ct,-,d ::--,t i l'S 

of the expert dancers. 1'h1S resu} t cmphM~ i Z('!-; the nocd ta 

assess both the cognitive leflrning of l"e~-;pam~e dcquit,itinn tllHI 

the overt performance following a d8ffionstr,1tian. ln tl1is 

case, practice to develop the physical skins to topl iCéltc' tl1C' 

demonstrated movements appears ta be ncccssnry rnther théln 

repetition of the demonstration, 'itJhich might bcnC'fit rC'~jrOn'-;n 

acquisition. 

Novice dancers seeiUed to be at a disadvl\ntago in bath 

phases of observational learning for the more complex, less 

structured jazz dance. Apparently, differences in expertise 

were cri tical to both the acquisition of the c1emom,tr<1 tec1 

sequentia l behav ior of the j a2 z dLlnee and i t s phYf; i céll 

reproduct ion. The nov ice dancers seümed to bc morc! ;\ 1 1 ectJ"j 

by the structural differences between the two dancc~ thnn werc 

the experts. As shawn in Figure 3.4, the novices achicvcd 
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less both cognitively--although this was not significant for 

the folk dance--and physically than the experts on both 

dances. Furthermore, they were less successful on the jazz 

dance than the folk dance, with the exception of the 

performance quaI i ty measure. In contrast, response 

acquisition and performance reproduction by the experts were 

similar for the two styles. In this study as in the Starkes 

et al. (1990) study, structure of the observed dances did ,~t 

ûppear to affect expert learning and performance. Apparently, 

the expert dancers were able to acquire information from the 

demonstration using spontaneous strategies of recall that did 

not rely on information structure. Like those in the Starkes 

et al. work, these experts had had considerable modern dance 

training, which may h~ve enhanced this ability . 
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Figure 3.4. Mean response acquisition (CR) and 

performance reproduction (PA, PQ) scores for expert and 

novice dancers on folk and jaz z dances. 

Note. PA scores are proportionate: 1/13 . 



1 

, 

152 

l~xfJürJ_~_nq.:_\'l i tt1 iJL th<?_-.l!Qv ice GrouQ 

Lack of support [or the third hypothesis of the study, 

vJhich prcclictcd superior cognitive and physical performance by 

nov i ces ':/ i th more dance experience, probably resul ted from the 

very 10\-/ level of dance experience of the rnajority of the 

novices or an inability to get a sufficientIy accurate 

assessmont of this experience. In any case, the three novice 

sul)(Jroup i ngs uscd in th i s study apparent ly v/ere unabl e to 

doser ibo cletH di t forences in expert ise amonqst the novice 

déll1l'0rs. F'urther reso,lrch with novices v/ho have a wider range 

01 oxpcrloncc in dance might produce different results. 

Another aspect of the expertise continuum might also be 

considercd: the effect of other types of motor skill 

expcrience on the obsorvational Iearning of dance. rfhe novice 

dilncers in this study possessed considerable amounts of 

mOVCITtent experience in a variety of acti vit ies other than 

dancc, and variations in observational learning did appear 

within the novice group. Hence, other questions arise. What 

01 t cct do movement cxperiences other than dance have on 

modcling in d~nce? Are sorne movement experiences more 

v<lluabl0 thé:1n others in enhancing observational Iearning in 

dl1nlC? (;!ucstions slIch as these merit further research. 
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Cone] usions 

Under the conditions of this study, expert-novice 

differences in dance affected both phases of olJserVùtionil t 

learning. However, the effects of expertise m.1y alno be 

related to specifie ask characteristies, particularly 

complexi ty and inherent organizational features. Acquiring 

pertinent information from a demonstration of dance, encoding 

that information for successful storage in- and rctricv,\l from 

memory, and translating the covert represcntation into <1n 

accurate and quality overt perfOrmélnCe appear to rc'qu i rc~ 

ski 115 that accompany expertise in dance. Hesu l ts or th i~. 

study support previous research f indings and may contr i Dutc to 

an understanding of the complexi ties ot both the moue li I1q 

pro cess and proficiency-related diffcrcnccs in lcarn i nq anu 

performing dance. 

It should be noted that the modeling procedures uscù ln 

this research are not totally realistic nor are they 

considered appropriate for effective teaching and learning. 

Demonstrating sequences in their entirety to novice lcarners 

overloads the observers' processing systems, often resulting 

in erroneous 

segments of 

observational learning. 

complex sequences and 

PresentjnCj 

focusing on 

sma 11er 

speci fic 

component movements leads to better skill acquisitjon. 

providing verbal eues and knowledge of results directs 

attention and helps learners acquire the information more 

efficiently and accurately. ObservationaJ learning would 
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improved for virtually aIl 

the novices, had teaching 

techniques such as the se accompani~ù the demonstrations and 

supplemented physical performances. 
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The effects of dornain-specif ic expertise on observational 

learning in dance were i-.vestigated in Chapter 3 wi th t"csul ts 

generally supporting previous research findings. Howcvcr, it 

was noted that students who have minimal dance cxpcricncc may 

have considerable amounts of nondance rnovemcnt experi enec that 

could influence observational learning in dance. J n ChaptC'r 

4, varied n,ovement experience is considered for i ts potent iLl1 

effect on the ability to learn [rom dance dernonstratlons. 'l'hc' 

results of the study are partiaJly dC'scriptjve, rC'tlcctinq tlw 

preliminary nature of these considerations. 
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CHAPTER 4 

EFFECTS OF VARIED MOTOR SKILL EXPERIENCE ON THE 

OBSERVATIONAL LEARNING OF DANCE SEQUENCES BY BEGINNER DANCERS 
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ABSTRACT 

Al though domain-specifie expertise has been shown to 

affect dance observational learning, little is known about the 

effects of general motor skill experience on the process. ln 

this study, uni versi ty-aged beginner dancers wi th varied 

rnovement experience observed dance dernonstrations, sequenced 

still prints representing the dances, and performed the 

sequences. Measures of basic dance skill and experience in 

dance, in sports similar to dance, and in aIl other sportinq 

activities vIere considered for their ability to predict 

rnodeling success before and after an elementary dance course. 

Both group and individual data were evaluated. Hesults 

indicated that entry-level dance skill is the best present 

indicator of initial success in dance modeling. Inexperienced 

dancers can irnprove observational learnlng skills w i th in the 

context of a dance course. Entry-Ievel observer 

characteristics other than those addressed rnay also <1 ffcet 

rnodeling success and should be identified in future researeh. 
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EFFECTS OF VARIED MOTOR SKILL EXPERIENCE ON THE 

OBSERVATIONAL LEARNING OF DANCE SEQUENCES BY NOVICE DANCERS 

Dance has become a popular recreational, social, and 

fitness activity for aIl ages and is recognized as an 

important component of elementary- and secondary-school 

physical educational curricula. Dance 18ssons are no longer 

j ust for li ttle 9 irIs and professionals-in-training. As a 

consequence, instructors in studios, recreation outlets, 

schools, and university teacher-training programs are 

encountering classes of students with widely varled needs and 

desires. They come to develop the physical, rhythmic, 

expressive, and, sometimes, teaching skills that are similar 

to those of other motor skills but, at the same time, ùre 

unique to dance. They may or may not know much about dance 

when they arrive. The instructor requires substantial 

knowledge to promote effective learning within these classes 

of students with varied movement expertise. 

The effects of dance expertise on the acquisition and 

recall of dance patterns in early learning experiences seem to 

be similar ta those found for expertise in other skill domains 

(Starkes, Caicco, Boutilier, & Sevsek, 1990; Starkes, Deakin, 

Lindley, & Crisp, 1987). Experts typically recognize and 

remember more information more accurately th an novices when 

both are briefly exposed to new material under similar 

conditions. An earlier study in this series also suggests 
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that, during an acquisition period that provides phys.icùl 

practice interspersed wi th repeated demonstrations of the 

mater ial, dance experts are able to learn reldtj vel y long 

sequences of dance and produce those sequences physical ly with 

greater precision and style than less experienced dancers 

(Chapter 3). Experts apparently employa variety of learnin~ 

strategies and possess cognitive and physic.:ll skill[; tht1t 

enhance both learning and performance. 

Resul ts of these studies of dance expertise may hel p 

teachers establ ish an appropriate progression of goals for 

student learning and, thereby, improve the efficiency of tho 

dance teaching-Iearning process. However, another factor vii th 

the potential to influence this process i5 motor skiJl 

experience in general. students with minimal dance experience 

may have considerable expertise in a variety of phys lC;:\! 

activities other than dance. These motor skill experiences 

may have an impact on initial learning in the dance class and 

on the ability to develop the skills for future ùance 

learning. 

One important skill that might be affected by var led 

motor skill experiences is the ability to lcùrn from 

demonstrations. Demonstrations of desired movement pat~orns 

are frequently used to convey information ta the learner. The 

assumption is that the observerjlearners will be able to 

utilize the information to acquire new skill s and patterns or 

refine those already in their movement repertoircs. rEhis 
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modeling or observational learning process begins with the 

observer' s abili ty to recognize and remember relevant 

information presented by th~ demonstration. Bandura (1986) 

refers to this phase of the process as response acquisition. 

For accurate reprojuction of the behavior, learners must also 

have the physical skills and motivation to replicate the 

observed actions. This second phase of the process is known 

as performance reproduction. Characteristics of the observer 

such as age, gender, and prior experience and skill level in 

the specifie domain have been shown to affect both phases of 

the modeling process (e.g., Chapter 3; Del Rey, 1978; Downey, 

1988; Thomas, Pierce, & Ridsdale, 1977; Weiss & Klint, 1987). 

However, research to enhance our understanding of the 

potential relationship of general motor skill experience to 

observatianal Iearning in a specifie domain has not been 

doeumcnted. 

experience 

Effects of the observer's nondance mator skill 

an response acquisi tian and performance 

reproductiun in a dance observatianal learning situation are 

unknown. 

Purpose of the study 

This study examined observational learning of dance by 

relatively inexperieneed dancers who had had various types and 

amaunts af other motar skill experienees. One of the first 

cancerns of any instructor is: How will the entry-Ievel 

characteristies of the students influence the teaching-

1 
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learnj ng process? Entry-level variables such oS prey i O\.H;"> 

experiences and acquired skills are expected to élffect the 

student' s abil i ty to understand and assimilate the in formùt i on 

presented and to develop the skills needed for performance in 

the present situation. lIenee, the f irst quest ion c1Cld rc!::~scd 1 n 

this study was: For bcginning danc.:crs, can l11CLl!;lIrC~; or b,l~">il' 

dance-rnovernent skill élnd prior motor skill cxpcricnccs pn'dict 

ini t i al success in the olJservationéll learning 0 f dù ncc>? 

Instructors are concerned not only with in i tj al succcs~; 

but also with changes that occur over an instruction rerio~. 

In a motor skill acquisition setting, t.he product, physicill 

performance of the spec if ic ski l l (s) dur i nCJ and dt th!' 

conclusion of the session, is one meùsure of cl1tlnqc. IIowC've!" r 

the learning process is also important, and devcl oprncnt 01 the 

skills that will enhance future leùrning in the domain is of 

particular value. Entry-]evel leùrner Chélré1ctcristic~; miCJht 

have an effect on th(~ student 1 s ilbi 1 i ty to dC'qU l t"C' th()~;(' 

skills needed ta 1e,11"n cfflciently ln.l :3!)C'Clf il' jn~;tnH'tiolldl 

situatjon. rrherefore, the second basic qucst.jon v/dS: What 

are the characteristics of students who benefit the most from 

instruction? In particular, the study consjdered thp. entry

level experience chartlcteristics of beginner d<1nce stude 1t~; 

who were able ta learn more from a da~se demonstrntion after 

an elementary course in folk dance than thcy ':/C'I"C' !Jeron' the 

course . 
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Method 

Subjects 

Twenty-nine physical education maj ors (14 females, 15 

males; Mage = 21. 8 years) at an English university in 

Mcntreal, Québec, volunteered to participate jn the study 

(Appendix A). They were tested over a 10-day period eùrly in 

January 1990 and again at the end of March 1990. l3etwecn the 

two testing sessions, all subj ects part j cipr\ted in a crcd i t 

folk dance course in which they were enrolled as part of their 

regular profess ional program. 

Assessment of Basic Dance Skills and Motor Ski Il Experience 

The subjects were assessed for dance ski Il lcvel on a 

series of basic movements used in beginner dance instruction 

(Appendix F). Performances of each of the Il skills were 

rated by f l 'e dance instructors on a 0-to-5 point scnIe. 

Basic dance skill scores were determined for each subject by 

surnming the totals for the ] 1 skills over the five rilters 

(maximum = 275). 

Questionnaires to assess prior expcdence j n dance, 

"related sports", and "other sports ll were also completed by 

aIl subjects before the observational-learning testing began 

(Appendix E). Related sports were operationally defined as 

those sports similar to dance, such as figure skating and 

gymnastics, in which the performer is primarily conc(~rned wi th 

producing a specifically defined motor pattern, perhaps 



l 

-

165 

requiring recall of a lengthy sequence of movements (Deakin & 

Allard, 1991). Other sporting ac~ivities (e.g., tennis, 

swimming, tearn sports) were included in the category labeled 

other sports. Experience scores for each of ther;e three motor 

skill categories were based on the tirne invol ved, after the 

age of five, in all of the activities relevant to the 

category. Invol vement time reflected estimated participation 

time, skill level inf]. uences, teachingjcoaching oxperience, 

and time spent observing each activi ty. The experience scores 

for dance, related sports, and other sports were converted ta 

standardized scores (Z scores) for use in statistical 

analyses. 

Additional Subject Information 

FOllowing the first testing in January, each subject 

answered another questioTIllaire focusing on learning strategies 

used during the observational learning process (Appendix G) . 

Field notes taken by the experimenter during both 

observational learnlng testings, videotaped recordings of the 

testing sessions, and informal intervievvs with the subjects 

following the final ~'~sting in March (recorded in written form 

by the exper irnenter) supplemented the other data. 

The Dance Course 

One-hour classes were held twice a week for the nine 

weeks of the folk dance course. Content and rnethodology were 
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not altered in any way for the study ~ut followed procedures 

that this teacher had used for the same course in prev lous 

years. Goals of the course were to develop (a) bùsic folk 

dance footwork and patterning, (b) a working knowledge of the 

methodology for teaching beginning folk dance to elementary

and secondary-school students, (c) teacher observat iona 1 

skills important for tas~ and movement analysis, and (d) the 

ability to translate written dance notes into lessons and 

ultimately int( refined overt performances. 

Procedures 

A detailed description of the procedures used to assess 

response acquisition and performance reproduction appearcd in 

an earlier report (Chapter 2). Therefore, only an outl ine 

will be given here. In general, subjects observed videotapcd 

demonstrations of folk and jazz dance sequences, r<~ch 

approximately 30 seconds in length (Appendix B), arrangec1 

still photos of the movements of each sequence to represent 

the sequential orc1.=!r of tj)e actions, and physicall y perfor,iled 

the dances. AlI subjects were tested individually in January 

(prete:st) and again in March (posttest). Ore' ~r of 

presentation of the dances was counterbalanced w i th ln the 

group and was the same for a given subject during the pretest 

and posttest. 

For each dance, four acquisition trial bloclŒ v/ere 

allowed, during which subjects observed the dance nine times, 
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attempted to sequenc~ the photos four times (two minutes for 

each trial wi th the prints left in place following each 

trial), and danced the sequence eight times. Scores for the 

analyses were obtained from a fifth trial block for each 

dance. During this block, no demonstrations were provided; 

subj ects arranged the prints once and danced the sequence 

twice. 

For each dance, the final arrangement of the prints was 

scored for positioning and sequencing (maximum = 51 and 59 for 

folk and jazz, respectively). This score was defined as the 

coqnitive representation (CR) score and was considered to be 

a measure of response acquisition (Carroll & Bandura, 1982). 

In addi t ion, v ideotaped recordings of each subj ect 's 

performances of the dances were assessed for accuracy and 

quality. Performance accuracy (PA) was based on the 

inclusion, sequencing, musicality, and precision of the 

component actjons. The me3n of the PA scores of the final two 

performances was used in analyses (maximum = 743 and 767 for 

folk and jazz, respectively). Three expert judges then rated 

the most accurate (highest PA score) of the two final 

performances for performance guality (PQ) on a scale of 

I-to-10, and these scores were summed (PQ maximum = 30 fOl 

each dance). Performance accuracy and performance qUc..lity 

were defined as components of performance reproduction. 



Results and Discussion--Part T 

The cnncerns of this investigatiop focused on the 

potential effects of the entry-level motor skill experiencc 

characteristics of beginner dancers on their ability to lcarn 

from dance demonstrations. The first area of interest was 

related to initial learni ng and performance, such as a tCélcher 

might expec..t ft-om novice students observing dance at the 

beginning of an elementary dance course. Resu] ts of thi s 

anaJ ysis are based on data collectcd before the students 

participated in the folk dance course. In ùdd i tion to cJroup 

data, individual experience profiles of subjects who scored 

particularly weIl or poorly on the observutiol1,ll l Odrl1 i ng 

measurements were considered. 

~1nce Skill and Other Motor Performance Experience as 

Predictors of Observational Learning bbility in Q~QÇQ 

The first question was whether bas ic dance sk i Ils and 

prior experience in dance, related sports, and other sports 

could be used to predict successful observational learning of 

dance. Means for the dependent variables (CR, PA, PQ) and for 

the four independent var iables--basic dance skill, daw'c 

experience, related-sport experience, and other-sport 

experience--are shawn in Table 4.1. 
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TABLE 4.1 

Means and standard Deviations of Dependent Variables (CR, PA, 

PQ) and Dance Skill and Three Experience Variables for Folk 

and Jazz Dances on the Pretest 

Variable 

Folk 
CR 
PA 
PQ 

Jazz 
CR 
PA 
PQ 

Dance Skill 

Experienceû 

Dance 
Related Sports 
Other Sports 

21.2 
439.3 

6.6 

14.8 
306.7 

6.8 

130.9 

0.0 
0.0 
0.0 

7.1 
85.7 
3.2 

5.0 
108.1 

3.1 

28.6 

2.0 
2.0 
2.2 

Note. llExperience variables were aIl sums of z-seores. 

Maximum possible scores: 
Folk dance -- CR - 51, PA = 743, PQ = 30. 
Jazz dance -- CR = 59, PA = 767, PQ = 30. 
Danee skill = 275. 

SEMEAN 

1. 32 
15. cn 

0.:J9 

0.93 
20.07 

0.58 

5.31 

0.37 
0.37 
0.41 

Domain-specifie expertise can affect both response 

acquisi t ion and performance reproduction j n the observational 

learning of dance (Chapter 3). In addition, Deakin and Allard 

(1991) suggest that there seem ta be similarities in the 

cognitive skills required for proficient performance, and 

probably learning, by gymnasts, figure skaters, and daneers, 
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as compared to athletes in many other sports. 'l'he 1'0 fore, 

hierarchical regression was employed ta assess the 

relationships between the scores representing observationùl 

learning (CR, PA, FQ) and the set of independent vùr i ublos 

(IVs = basic dance skill, dance expericnce, rpl ated 

experience, and other-spart experience). Basic d<1nc~ skill 

scores were entered into the equation first because pt ys iCiJ 1 

skill in an activity may affect observation of that ùctlVity 

(Petrakis, 1987; vick0rs, 1988). Dance experience, toC l i'lto(j 

experience, and other-sport experiencc tollowed j n arder. '['110 

question of interest was whether the C'xper j once Vell' L:1bl o~.; 

contributed to the prediction of observational 1 ea rn i ny <.1 rte 1-

differences in higher priority variables hùd bec'n 

statistically removed (see Tabachnick & Fidell, 1989). 

Table 4.2 displays the bivariate correlations between the 

il1dependent variables and the three dependent var i <lb 1 o~; 

reflecting response acquisit.ion (CR scores) dnd pert Ormi1I1CO 

reproduction (PA and PQ scores) for bath délnces for tlj(' 

pretest. Dance skill haâ positive, signlficdnt carreldtion~j 

with (a) aIl of the dependent variables for the folk dance, 

CR 1': = .39, 12 < .05; PA K = .65, 12 < .001; PQ .r = .46, 

12 < .05, and with (b) performance accuracy for the jùzz 

dance, K = .42, 12 < .05. Dance experience was pasjtively 

carrelated with performance quality for the faIr. dance, 

r = .49, 12 < .01. Furthermore, its relationship Wl th fol}: 

dance CR and PA ùnd wi th jazz dance PA approached s ignif icance 
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(12 < .10). Dance skill and dance experience were posltively 

correlated wi th one another, 1: = .41, 12 < .05, as t:!xper:ted. 

No other experience variables exhibited significant 

correlations Vii th any of the modeling measures for either 

dance (12 > .05). However, the negative correlations of 

other-sport experience Vii th performance quaI i ty, folk dance 

r =- -.33, jazz dance 12 = -.31, approached significance, 

12 < .10 . 

--------------~-----



17.-' 

TABLE 4.2 

Dance Skil!' and Experience Variables for Folk and J_azz_J2~LLÇ_Q~ 

on the Fretest 

Exgerience Vari9bl~_!l.. ________ 
DV Dance Dance Relatee! Othcr 

Skill Sports !:;port::.; 

-----------

Folk 

CR .39* .34 a .14 -.04 

PA .65*** .34° .26 -. l 'j 

PQ .46* .49** .01 -.33 d 

Jazz_ 

CR . 19 -.03 .10 -.2? 

PA .42* .32 1 .21 -./7 

PQ .07 .07 -.03 -.31" 

Experience Variables 

Dance . 41 * 
Related .10 .05 
Sports 

Other -. 31 a -.21 .12 
Sports 

Note. N = 29. 

* 12 < • 05. ** 12 < .01. *** .l2 <. .OOJ. 

, -. (Two-tailed tests for aIl correlations) 
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Surnmaries of the 

regression analyses of the individual Jaeasures of 

observational learning (pretest CR, PA, PQ scores) on dance 

skill and the three experience variables appear in Tables 4.3 

and 4.4 for the folk and jazz dances, respectively. 

Unstandardized regression coefficients (]2) and intercept, 

standardized regression coefficient~ (~), squared semipartial 

correlations (s~2), B, B2, and adjusted H2 after entry of aIl 

independent variables are given. 

For the folk dance, the Livariate relationship of dance 

skill with each of the three dependent variables, assessed at 

t.he end of step one, was significant and positive. Dance 

skill accounted for (a) 15% of the variance in the CR scores, 

B = .39, f 1nc (l,27) = 4.95, 2 < .05; (b) 43% of the variance in 

the PA scores, B = .65, f,m(1,27} = 20.00, 2 < .001; and (c) 

22% of the variance in the PQ scores B = .46, En)c(1,27) = 

7.42, 12 < .05. None of the experience variables significantly 

irnproved B2 at i ts point of entry into the prediction equation 

for any of the dependent variables (2 > .05). However, for 

performance qua l i ty, the addition of dance experience resul ted 

in an incrernent in H2 that approached significance 

(I
H1c

[1,27) = 4.10, 2 == .053, sr2 = .11). For PA and PQ, R was 

significantly different from zero when aIl four independent 

variables had been entered into the eq11ation, PA: R = .69, 

P < .01; PQ: B ~ .59, 2 < .05. 
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TABLE 4.3 

Hierarchical Regression of Observa~ionêll--1.(>aXD_LrJg ~C;çorc~-; (CH, 

PA, PO) on Dance Skill 3nd Experienc~ __ Y9rl0bJ0~_ufol· thc' 1'01 L 

Dance in the Pretest 

II 
? -, 

l\dj W' DV IV ~ ~LL g' H 

~-------- --

CR Skill 0.080 0.32 .15* · 12 
Dance 0.806 0.23 .01 
Related 0.293 0.08 .01 
Other 0.321 0.10 .01 .21 .08 • ·1 (, 

Intercept = -3.427 

PA Skill ] .874 0.63 .4]*** • ·1 Cl 
Dance 3.712 0.09 .01 
Related 8.279 0.20 .04 
other 1.598 0.04 .00 . 47 • 'J 1) • f)') k* 

Interc.:ept 64.524 

PQ Skill o • 031 0.28 .22* • ] f) 
Dance 0.553 0.34 .11 il 
Related -0.028 -0.02 .00 
Other -0.244 -0.17 .02 .35 .24 • I~ 1) k 

Intercept = -0.263 

------------- --

Note. * 12 < .05. ** 12 < . 01. *** P ..:: .001. 

a 
12 = .053. 

sr2 = squared semipartial correlation 
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For the jazz dance, dance skill contributed significantly 

ta the equdtion for PA scores, accounting for 18% of the 

vclriélnce, E =-= .42, E1nc (l,27) = 5.74,12 < .05. No other IV 

(l(.Jdcd signjflcQntly ta élny of the predictions at its point of 

entry into the cquation, and E was not significant CQ > .05) 

for dny 0 [ the DVs a fter a Il four IVs had been entered into 

the:> cqua t ions. 

TABLE 1.4 

lIi_Qrarch Lça l Regression of Observational Learning Sc_ores (CR, 

PA, PQ) on Di:lnce Skill and Experience Variables for the Jazz 

Dance in the Pretest 

DV IV B sr2 H2 AdjR2 H 
- -----

CH Skill 0.031 0.18 .04 
Dance -0.384 -0.15 .01 
Related 0.275 O. Il .01 
Other -0.482 -0.21 .04 . 10 -.05 .31 

Intercept 16.686 

PA Skill 1. 047 0.28 .18* .14 
Dance 8.880 0.16 .03 
Related 10.710 0.20 .03 
Other -8.765 -0.18 .03 .26 .14 .51 

Intercept = 61.397 

PQ Skill -0.005 -0.04 .00 
Dance 0.032 0.02 .00 
Related 0.016 0.01 .00 
Other -0.45-;' -0.32 .09 • 10 -.05 .32 

Intercept := 11.456 

HQte. * p < .05. 

sr2 squared semipartial correlation 
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Summary. 

l '; () 

Under the conditions of this study, subjocts 

with botter initial skills in basic dance movements wore the 

most successful at both learning and performing the fol k dé'ltlce 

following a demonstration. The amount of dance and sport 

experience that these be~inner dancers had added no more to 

the prediction of observational learning abiJity. Tho 

findings reinforce the belief that domain-specific expertise 

affects both phases of the obse:rvationaJ learning procC'ss. 

They also agree with st~dies than have suggestod that physical 

skill level in an activity, rather than siroply the amount of 

experience, may (a) influence observat ion 0 t thilt <let i vit y, 

specifically in relation to what information is attc·ndocl to 

(Petrakis, 1987; Vickers, 1988) and (b) enhance encoding of 

pertinent information to facil i tate i ts recall (Donk in & 

Allard, 1991). The findings also support the dance teachor's 

belief that entry-level skill in basic locomotor and rhythm ie 

components of dance can be a good predictor of Initiill 

learning abilities in dance. The use of audition clas~0~ to 

screen dancers for placement in instructi""'''''ql situations socms 

to be appropriate. 

For the jazz dance, students with better basic dance 

skills performed the dance with greater accu-.:-acy. flov/evcr, 

the lack of any other significant findings relflting motor 

skill experiences ta the students' ability to Icarn and 

perform the jazz dance suqgests that factors other than those 

assessed in this study contributed to the differences in the 



observational learninq scores. 

folk dance, too, although to 

population variance accounted 
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This is probably true for the 

a lesser degrèe. Total 

for in the observational 

learnlng of the folk dance ranged from 8% to 39% for the three 

measures, leaving a large portion of variance undefined by the 

dance skill and experiencc scores. Further research is needed 

ta determine what other entry-level characteristics affect the 

o~servational learning process for beginner dancers and how 

those characteristics interact with types/styles of dance that 

seem to require different attencional and retention skills 

(Starkes et al., 1990) and, perhaps, physical abilities. 

Uance Skill and prior Experience Characteristics of Specified 

Individuals Amo.D.9... the Novice Dancers 

To further examine the influence that basic dance skills 

and priar motor skill experiences might have on the 

observational learning ability of novice dancers, a 

qualitative appraisal of the data related to specifie 

jndivlduals was made. The primary goal of the investigation 

was to understand differences between observers who are 

successful at acquiring and reproducing information presented 

by a demonstration and those who are note Hence, subjects 

selected for this analysis were those who had scored at the 

extreme ends of the continuum of scores for response 

acquisition or performance accuracy. 
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Performance quali ty scores were not considered beCiluse the 

judges who rated the dancers aIl described a phenomenon that 

apparently affected performance qua l i ty: These beg inners 

generally exhibited a very limited ability to dance with style 

and expression (Ms 6.6 and 6.8 for fo] k and j az z dances; 

maximum possible = 30). This characteristic was frequently 

related to the inability to reproduce the sequence of 

movements accurately, as indicated by the correlations oetween 

PA and PQ (1;: = .59, 12 < .001 for folk dance, and .I = .63, 

2 < .001 for jazz). Most subjects with low performance 

quality scores also had difficul ty recalling the sequential 

movement pattern. However, sorne novice dancers seemed to 

possess an inherent "movernent quaI i t'y" that manifested i tsel1 

in the overt performance, even though the subject did not 

necessarily produce the dance with content accuracy. 

Therefore, because the PQ scores may have reflected something 

addi tional to observational learning, only cogni t ive 

representation scores (CRF and CRJ for folk and jazz dances, 

respectively) and performance accuracy scores (PAF and PAJ, 

folk and jazz dances) were considered in this eXilmination of 

the skill-and-experience profiles of individual subjccts. 

Selection of the individuals and the pertinent datq. For 

each dance, the five highest and five lowest pretest scores 

for CR and PA were noted. This resulted in (a) 20 high 

scores: five each for CRF, PAF, CRJ, and PAJ, and (b) 20 low 

scores: five each for CRF, PAF, CRJ, and PAJ. The subjccts 
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who had achieved these scores were identified. A subject may 

have had one of the f l ve highest or lowest scores on any 

single variable (CRF, PAF, CRJ, PAF) or on several variables. 

The basic dance skill scores of these selec~ed students and 

their responses to the experience questionnaire (Appendix E) 

were reviewed. An attempt was t~en made to describe entry

level characteristics of those who did exceptionally well or 

poorly on one or more OV on the pretest. This information was 

supplemented by field notes taken during testi ng and by 

responses to the questionnaire related to learning strategies, 

which subjects completed following the prete st (Appendix G) . 

Experience profiles of hign ~'lCoring observers. Twelve 

subjects shared the 20 highest modeling scores (five scores 

each for CRF, PAF, CRJ, & PAJ). Eleven of the twel ve had 

basic dance skill scores between 12~ and 188, above or less 

than one SO below the mean of 131 (SD = 28.6). This finding 

agrees with the statistical results, supporting the important 

contribution of physical skill to observational learning 

ability. Additional descriptions of the experience profiles 

of these 12 students are based on the following DV means for 

the sampIe: CRF = 21, PAF = 439, CRJ = 15, PAJ = 307. 

(l) Two subjects scored highly in aIl four categories: 

CRF = 27,40; PAF = 580, 523; CRJ = 21,20; PAJ = 487,498. 

They had the highest basic dance skill scores of the entire 

sample, 173 and 188, as weIl as the most dance experience, 6.4 
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and 5.0, M = 0.0, SD = 2.0, thus confirming predictions 

relat.ed to the influence of domain expertise. 

(2) One subject had high scores for both CR ùnd PA fur" the 

folk dance, CRF = 32, PAF = 549. Another had high scores for 

both for the jazz dance, CRJ = 21, PAJ = 466. These two 

students had related-experience scores that were 3.8 and 2.5 

SOs, respectively, above the mean. Both had considerable 

experience in gymnastics, including several years 0 f cOc1ch 1 ng. 

The student wi th the hiqhest related-experience score also hnù 

several years of diving experience. These findings suggcst 

that exposure to motor skill activities similar to dùnce lnlly 

enhance both of the phases of observational learning [or 

dance. Teaching or coaching experience rnay be of pùrticular 

value because accurate observation of task performanco lS il 

prirnary requisite of good instructing (Barrett, 1981). ln 

this case, observational skills developed while coachinq 

gymnastics or diving may have transferred to observing dance. 

The resul ts also reinforce Bandura' s (1986) theory l inking 

response acquisition and performance reproduction in model ing. 

(3) One subject who scored weIl on response acquisition 

for the folk dance, CRF = 29, had a score for othor-sport 

experience that was 3.8 SOs above the mean, mostly related to 

the hours spent coaching swimming. Swimming appears to be 

somewhat similar to danc2 with respect to the need to produce 

a consistently accurate movernent pattern. Individuôls with 

extensive coaching experience in swimming would probably have 
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vlell-cleveloped observational skills, enabl ing them to 

critically analyze the precision of the learning-swimmer' s 

actions. similar to the instances noted previously, those 

observational skills may have been transferable to the 

observation of the repetitive movements of the folk dance. 

(4) A subj ect who scored highly in two of the four 

categories, CRF = 37 and PAJ = 435, did not appear to have any 

particular strengths related to dance skill and prior 

experience. Scores for all experience variables were within 

one SO of the mean. However, it was noted that this was a 

final-year student who had finished most of the required 

athletic ski1l courses, had completed aIl practice teaching 

sessions, and had cxpressed a strong interest, although not 

much experience, in music and dance. Furthermore, the subject 

reported making a conscious effort to identify patterns within 

the dances, recognized the repeated pattern in the j az z dance, 

and assessed the prints with great care. Apparently, learning 

strategies were weIl established and had probably been 

enhanced by a general, if not specifically extensive, 

background of motor skill participdtion and instructing 

experiences. 

(5) No apparent explanations relating to prior experience 

were found for the remaining six subjects with high scores on 

a sl.ngle response acquisition or performance reproduction 

variable . 
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Experience profiles of low scoring observers. Thirteen 

subj ects shared the 20 lowest model ing scores (fi ve scores 

each for CRF, PAF, CRJ, PAJ). No one was in the lowest group 

for aIl four categories. Of the 13, tf3n were wi th in ono §l] of 

the mean for basic dance skill, 105 ta 158, but thrce were 

below one SO of the mean with scores of 64, 81, <lnd 90. 

Analyses of the data suggested the following: 

(1) The two students with low scores on three of the DVs, 

CRF = 14 and 12, PAF = 271 and 246, PAJ = 186 and 172, were 

1.4 and 2.3 SOs be1m", the mean bas ic dance sk i l l score. 

Because they were within one SO of the mean on aIl experiencc 

variables, it seems likely that their difficulties with the 

modeling tasks were related ta a lack of knowledge and 

expertise in basic dance movement and rhythmic skills. Such 

a deficit would be expected ta hinder bath phases of the 

modeling process in a dance situation. This result aqain 

coincides with the statistical findings, illustrc1ting the 

importance of domain-specifie skill ta success j n dance 

observational learning. 

(2) The jazz dance seemed ta provide particular difficulty 

for two subj ects. They were in the lowest group for both CRJ, 

6 and 10, and PAJ, 83 and ]29. Their basic dance sUll scores 

and experience scores were wi thin one SO of the mean, 1:1 i th one 

exception: a score for other-c::port experience that viaS 1.7 

SOs above the sample mean. Apparently, these students were 

unable ta acquire enough relevant information from the 
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demonstration to form a clear cognitive representation of the 

jazz dance. Its particular complexi ty of both sequencing and 

movement components may have been the cause. Task complexity 

has been shown ta be a key factor affecting observational 

learning (Downey, 1988; Gould, 1978: Sheffield, 1961). 

(3) One student scored in the lowest group for CR for both 

dances, CRF = 12, CRJ = 7. Al though this may ind icate a 

deficiency in forming the cognitive representation, the 

subj ect 1 s PA sC'ores were both above the roean, PAF = 512 and 

PAJ = 353, suggesting that more learning had occurred th an had 

been measured by the photo-resequencing task. In addition, 

three of the other low-scoring students ranked considerably 

higher witnin the total sample (N = 29) on the resequencing 

task (CR score) for the second dance they observed than for 

the first. Learning to perforro the resequencing task may have 

been a factor influencing the cognitive representation scores, 

as was suggested in an earl ier study (Chapter 2). other 

suggestcd explanations for performance reproduction scores 

that seem ta reveal more "learning" than measured by the CR 

scores incl uded (a) differing moti vational levels for the 

photo-resequencing and dancing tasks and (b) the possibili ty 

of a "kinesthetic" cognitive representation (Chapter 2) . 

(4) No apparent patterns were found wi thin the dance skill 

and experience variables to describe the responses of the 

remaining low-scoring subjects. Inconsistency in performance, 

which is characteristic of novices, may account for sorne of 
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the findings. Furthermore, individuai diffcrcncos in 

variables not addressed in this study may h,1Ve boen 

responsible. 

Summary. An inspection of the dance skill and cxpericncc 

variables for individuals scoring at the cxtrcmos of the 

continua for the measures of the cogni ti ve represent,lt ion ,1nd 

performance accuracy was made. Findings confirm that domain 

expertise is a key facter in the ability to Iearn [rom ,) 

uemonstration. Related and other-sport experiences may aiso 

be important in sorne cases; coaching and teaching invo!vcment 

in these areas seems to be a contributor to their influence. 

Low scorers seemed to be affected by task complcxity, the 

novelty of the resequencing task, and the pcr[orm~nce 

inconsistency that is typical of novice learners. 

Results and Discussion--Part II 

In addition to understanding the effects of cntry-lC'vcJ 

characteristics of their students on initial perlormance, 

teachers often wish to consider changes in performance that 

occur over a period of instruction. Knowledge o[ these 

changes is important for evaluating student progress and the 

teachingjlearning process. The second part of the study 

focused on changes in observational leerning abilities that 

occurred during the folk dance course. Posttest data, 

collected after nine weeks of the course, were analyzcd (a) to 

determine correlates of change in observational learning 
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ability and (b) to identify individual students who exhibited 

exceptional change. 

Dance Skill and Other Motor Perforrn?nce Experience as 

Predictors of Change in Observational Learning Ability 

The f irst concern was to determine if change in the 

students' ability ta lenrn from a demonstration had occurred 

during the folk dance course. Then initial dance skill and 

prior motor skill experiences were reconsidered as predictors 

of observational learning to determine if their influence had 

changed. 

çomparison of pretest and posttest observational learning 

scorQ§.. The in i tial analysis employed a one-sample, paired 

t test on the CR, PA, and PQ scores for each dance. For the 

folk dance, mean posttest scores for aIl dependent variables 

(CRF = 27, PAF = 511, PQF = 6.7) were higher than on the 

pretest (CRF = 21, PAF = 439, PQF = 6.6). The difference was 

significant for cognitive representation (CRF t 4.04, 

Q < .001) and performance accuracy (PAF t = 5.88, P < .001) 

but not for performance quaI i ty (PQF t = 0.27, P > .05). 

Similarly, for the jazz dance, rnean posttest scores were 

significantly higher than pretest scores for cognitive 

representation (CRJ = 26 and 15, t = 6.91, 12 < .001) and 

performance accuracy (PAJ = 411 and 307, t = 7.33, P < .001) 

but not for performance quality (PQJ = 6.8 and 6.8, t = 0.08, 

P > .05). Apparently, these students acquired more 
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information from the dance demonstrations ùnd \\'ct"o "bIc to 

produce t.he dances physically wLth more accurùcy ,,[ter the 

folk dance course. Ho\.,rever, performance qual i ty a [ter the 

course was slmilar to what it was before the course. T~ble 

4.5 illustrates the results. 
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'l'ABLE 4.5 

one-Sample paired T Tests for Pretest/Posttest Scores 

Besponse Acquisition (CR) and Performance Reproduction 

PQ) for Folk and Jazz Dance~ 

Variable t1 SQ t df Q 

Folk 

CRI 21. 24 7.07 
-4.04 28 .001 

CR2 27.00 7.65 

PAl 439.26 85.72 
-5.88 28 .001 

PA2 510.53 94.35 

PQl 6.62 3 .23 
-0.27 28 .789 

PQ2 6.72 3.57 

Jazz 

CRI 14.83 4.96 
-6.91 28 .001 

CR2 25.93 10.21 

PAl 306.66 108.14 
-7.33 28 .001 

PA2 411.26 10~.61 

PQl 6.76 3.09 
-0.08 28 .937 

PQ2 6.79 2.61 

Note. Variable numbers: 1 = pretest (before course) 
2 = posttest (after course) 

Maximum possible scores: 
Folk dance CR = 51, PA = 743, PQ = 30. 
Jazz dance CR = 59, PA = 767, PQ = 30. 
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of 

(PA , 

!! 

.55 

.56 

.98 

.69 

4. effect size == !:12-M,ISDw (Glass & Hopkins, 1984) 
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Cause-and-offect Ciln not bC" sLlted oqu i voc,11 1 y, but thC' 

behav ior and comment S 0 f the subi eet f; dur i nt) ,lnd 10] 1 O\\'Ï Ill) 

pretests and postte~t<, 'JtroncJly ~;lI(JCJe~;t thdt tlll' ','Olll''-;O hlld 

infl',(;!nced their pertormances. strategies and skilhi lIsed 

frequently in the second testing, but not in the ri rst, 

reflected principles tLlught in the course. \\1i th the oxccpt ion 

of the two most experienced and the two who showed tho loast 

gains in posttest SCOt"OS, all subject.s stùtod th<lt thoy ll~;pd 

different learning ;lI1djoc obsecv<1tion str('1telJio~; clnd \'J(·rr 

aware of different thlngs in t.ho demonstt"lltiol1~; clllrinq the 

posttest. Both vorba land dancc-moverncnt vOl',lblll a r i e~; 

appeared ta h<lve been enhancecl for many stlldont~, perhdp~; 

allovling thorn ta cccoqnl/'c, label, and P(~t"JUlï'l dt'tlon~; 11\01-(' 

easily. 

performances i3CCUldt('!,/, t"OCOglll/illC] ~;ourl'(~~, ot rll f IIC:llJti,-)~;. 

Self-confidence socmed greater; an assertivc <1ppr"O;:ll'h ta the 

modeling task was much more evident in tho 

perceived self-efficacy ~ay have improved as il rosult of the 

dance course (BandlIrLl, 1989). If sa, level Llnd porsisü.·nce 01 

student efforts may 11,,\'0 !.1('cn affecte'd, dlthoucJtl Pl()~;t ~·.tudC'nt~; 

appeared to try h<lnl c.lurll1Cj both 

experience Hi th the rlodcl ing ti'lS~:s, 

subjects in the pretest, probably 

ln dddition, 

v/hich 'den' novol ta .. II 

cont ri buterl to i mprovod 

performances on the po:,;ttest. Bath print-rc:,equC'llcinq dnrJ 

physical 

chang(~s . 

performances lÎ}:oly 
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Resu 1 ts of regression analyses to determine correlates of 

changg. Because the subjects' ability to learn and perform 

the demonstrated dance sequences irnproved on the average, the 

cffects of initial skill level in dance and prior motor skill 

experiences on the process were reconsidered. Hierarchical 

regression was again employed, this tirn8 entering the prete st 

observational learning score into the appropriate equation as 

the first independent variable ta control for any effects of 

theSt seOl ~s on the dependent variables. 

AlI pret.est scores were positively related to the 

corresponding posttest scores. For the folk dance, CR K 

-= .46, 2 < .01: PA K = .74, 2 < .001; and PQ K = .82, 2 < 

.001. Similarly, for the jazz dance, CR K = .53, 2 < .01; PA 

r = .74, 2 < .001; and PQ ~ = .68, 2 < .001. Subjects tended 

to pcrform similarly, relative ta the rest of the sample, on 

the pretest and the posttest for aIl measures of observational 

learning (CR, PA, PQ) . In particular, performance 

reproduction scores (PA and PQ), tended ta change very little 

relative ta others in the group. 

On the posttest, dance skill was positively correlated 

with tolk dance performance accuracy, K = .49, 2 < .01, and 

performance quality, K = .43, 2 < .05. Dance experience was 

ùIso significantly related ta folk dance performance quality, 

~ = .45, 2 < • 01. In addition, there was a significant 

inverse relationship between experience in other sports and 

folk dance performance quality, ~ = -.40, 2 < .05. For the 
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jazz dance, none of the dance skill and experience variables 

was significantly related ta posttest abservational learning 

scores. However, the relationship between performance 

accuracy and both dance skill, K = .33, and dance experienc0, 

1: = .33, approached significance, 2 < .10. Table 4. () shO\v~~ 

the bivariate correlations between the posttest scorCte; for 

response acquisition (CR) and performance reproduct j on (1'1\ 1 

PQ) and the pretest scores, dance skill scoces, and the throc 

experience variables for the folk and jazz danccs. 
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TABLE 4.6 

Bivariate Correlations Between Posttest Observational Learning 

Scores (CR, PA, PQ) and Pretest Scores, Dance Skill Scores, 

and Experience Variables for Folk and Jazz Dances 

Experience Variables 
Posttest Prete~L- Dance Dance Related Other 
Score CR PA PQ Skill sports Sports 

Folk 
CR .46** .22 .12 -.31 -.16 

PA .74*** .49** .30 .21 -.26 

PQ .82*** .43* .45* * -.07 -.40* 

Jazz 
CR .53** .20 .12 .12 .12 

PA .74*** .33a .33 a .03 -.06 

PQ .68*** .07 .03 -.14 -.29 

Note. * .2 < .05. ** .2 < . 01. *** 2 < .001. 

Q Q < .10. 

(Two-tailed tests for aIl correlations) 
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The next goal was ta "identi fy the characteristics that 

predispose individuals ta show improvement" (Schutz, 1989, p. 

221). Tables 4.7 and 4.8 summarize the regression analyses of 

the measures of observational learning (CR, PA, PQ) on entry-

level dance skill and the three experience variables [or the 

folk and jazz dance posttests, respectively. Pretest scores 

were entered into the equations first in each case to control 

for any influence of the initial learning and performance 

scores (Schutz 1 1989). 

For the folk dance, after aIl IVs had been entered jnto 

the equation, R was significantly different from zero for aIl 

measures of observational learning (CR: B = • GO, p- < .0:; i 

PA: B = .76, 2 < .01; PQ: B = .84, 2 < .00 1). Pretest CH 

scores accounted for 21% of the variance in the posttest CI< 

scores, B = .46, .E1nc (1,27) = 7.24,2 < .05. Addi tj ons of 

dance skill in the second step of the analysis (.Elncr1,27] == 

0.06) and dance experience in the third step CE 1oc [l,27] 

0.09) did not resul t in signi ficant increments in Et'. 

However, addition of related experience to the equat ion in the 

fourth step did produce a significant increment in BZ for the 

cognitive representation scores (Rz change -= .14) even after 

differences in pretest scores, dance skill, and dance 

experience had been accounted for: 

5.38, 2 < .05. After the final step, at which other 

experience was added to the pred iction of CR by the [our 

higher priority IVs, BZ = .36, F (1,27) = 0.27. Addition of -lnc 
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other experience did not contribute 
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significantly to 

prediction of CR for folk dance at i ts point of entry into the 

equation. 

Performance accuracy scores in the folk dance prete st 

accounted for 55% of the variance in PA scores in the 

posttest, E = .74, Elne ( l, 27) = 32.83, 12 < • OOI. 

Additions of dance skill in the second step of the analysis, 

.El ne ( 1 , 27) = O. 00, dance experience in the third step, 

E 1nc (1,27) = 0.18, related experience in the fourth step, 

E 1nc (1,27) = 0.02, and other experience in the final step, 

El~(1,27) = 1.45, did not result in significant increments in 

E2• That is, dance skill and the three experience variables 

did not contribute significantly to the prediction of PA for 

the folk dance after differences in pretest scores had been 

statistically accounted for. When aIl IVs had been entered 

into the equation, E2 = .58, adjusted R2 = .49. 

Pretest PQ scores for the folk dance accounted for 67% of 

the variance in posttest PQ scores, E = .82, E1ne (1,27) = 

55.79, 12 < .001. The addition of dance skill (E1ne [1,27] = 

0.24) and the three experience variables, in order (dance 

experience F 1nc P,27] = 0.13, related experience Einc [1,27] = 

0.45, other experience E1nc [1,27] = 1.06) did not reliably 

improve the prediction of PQ after differences in pretest 

scores had been statistically elimjnated. When aIl IVs were 

included in the equation, E2 = .70, adjusted E2 = .63. 
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TABLE 4.7 

Hierarchical Regression of PosttE'st Observational Learning 

Scores (CR, PA, PQ) on Prete st Scores, Dance Skill, anq 

Experience Variables for the Folk Dance 

DV Variables ~ sr2 B2 AdjR2 13 

CRF2 CRFl 0.554 0.51 .21* .18 
Skill O. 015 0.06 .00 
Dance -O. 3 02 -0.08 .00 
Related -1.392 -0.37 .14 * .25 
Other -0.323 -0.09 .01 .36 .23 .60" 

Intercept = 33.429 

PAF2 PAFl 0.805 0.73 .55*** .53 
Skill -0.216 -0.07 .00 
Dance 2.116 0.04 .00 
Related 2.088 0.04 .00 
Other -7.520 -0.17 .03 .58 .49 .76"* 

Intercept = 218.412 

PQF2 PQF1 0.817 0.74 .67*** .66 
Skill 0.004 0.03 .00 
Dance 0.083 0.05 .00 
Related -O. 102 -O. 06 .01 
Other -0.209 -0.13 .01 .70 .63 .8<1*** 

Intercept = 3.072 

Note. Variable numbers: 1 = pretest (before course) 
2 = posttest ( after course) 

* 2 < . 05. ** 2 < .01. *** 12 < .001. 

g2 = squared semipart.ial correlation 
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In summary, the variable that contributed most to the 

prediction of the cognitive representation, performance 

accuracy, and performance quality scores for the folk dance 

posttest was the corresponding pretest score, entered first 

into the equation in oach case. The entry-Ievel dance skill 

and motor skill experience variables made very little 

contribution to the prediction of posttest obser'!ational 

learnj ng scores beyond what they had already contributed to 

the protost scores. \vith the exception of the effect of 

related-sport oxpericnce on the cognitive representation 

scores, the in i tial sU 11 and experience var iables did not 

contribute to change in observational learning ability for 

these beginner dancers. 

Results indicate that for the jazz dance (Table 4.8), as 

for the folk dance, pretest scores made the main contribution 

to prediction of each of the posttest observational learning 

scores. For every DV, Elias significant after aIl independent 

variables had been entered into the equation (cognitive 

ropresentation, E = .63, R < .05; performance accuracy, B = 

.78, 2 < .001; performance quality, B = .69, 2 < .01). 

For coqni ti ve reprcsentation, the significant relationship 

between the pretest and posttest scores accounted for 28% of 

the variance, fl~(1,27) - 10.76, Q < .01. None of the dance 

skill and experience variables made a significant contribution 

ta predicting CR on the posttest of the jazz dance at its 
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point of entry into the equation (dance skill, B? = .29, 

.E1nc [1,27] = 0.35i dance experience, E2 = .30, .E 1nc [l,27] 0.38; 

related experience, 8 2 == .31, .E1nc [l,27] = 0.13; and other 

experience, R2 = .40, .E1nc [l,27] = 3.30; 12 > .05 in aIl cases). 

Similarly, pretest PA scores for the jazz dance accounted 

for 55% of the variance of the posttest PA scores, 

.E1nc (1,27) = 33.00,12 < .001. Dance skill (E2 = .55, .E 1f1l [1,27] 

= 0.02) -"tU previous motor skill experience (dance 132 -= .S(" 

.E1nc [l,27] = 0.46; related B2 = .58, .E 1nc [l,27] = 0.9S; dnd 

2.22) did not make significant 

increments ta the prediction of performance accuracy for the 

jazz dance once pretest scores on PA had been entered into the 

equation. 

Finally, for the prediction of the jazz dance posttcst PQ 

scores, 46% of the variance was accounted for by pretcst PQ 

scores, .El~(1,27) == 22.67, 12 < .001. The other independent 

variables did not contribute significantly ta an increment in 

B2 at their points of entry into the equation (dance skill, 

.46, = 0.02: dance expcrience, H2 = .46, 

= 0.04: related experience, R2 = .47 - , .E 1 ne [ l , 2 7 ] 

0.70i and other experience, B2 = .48, .E 1nc [l,27] = 0.15). 

These findings are virtually the same as for the folk 

dance. Dance skill and varied motor skill experiences 

assessed prior to the dance course did not correlate wi th 

changes in the observational learning ability of these 
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beginner dancers beyond what they had already contributed to 

pretest scores. 

( 
' .... 
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TABLE 4.8 

Hierarchical Regression of Posttest Observationa l L0a rniD9 

Scores (CR, PA, PQ) on Pretest Scores, Dance SkiLLL __ 'lDcj 

Experience Variables for the Jazz Dance 

DV Variables 

CRJ2 CRJ1 
Skill 
Dance 
Related 
Other 

Intercept -. 

PAJ2 PAJ1 
Skill 
Dance 
Related 
Other 

Intercept = 

PQJ2 PQJl 
skill 
Dance 
Related 
Other 

Intercept = 

1.217 
0.044 
0.788 
O. 03~ 
1.501 

-20.913 

0.778 
0.128 
5.848 

-8.978 
10. 158 
88.816 

0.550 
0.003 

-0.049 
-O. 147 
-0.079 
5.457 

0.59 
0.12 
0.15 
0.01 
0.32 

0.79 
0.03 
0.11 

-0.17 
0.21 

0.65 
0.03 

-0.04 
-0.11 
-0.07 

.28** 

.01 

.01 

.00 

.09 

.55*** 

.00 

.01 

.02 

.04 

.46*** 

.00 

.O\'" 

.02 

.00 

.26 

.40 .26 

.53 

.61 .53 

.44 

.48 .36 

Note. Variable numbers: 1 = pretest (before course) 
2 = posttest (after course) 

* p < .05. ** P < • 01. *** P < .001. 

sr2 = squared semipartial correlation 

B 

.63* 

. '/8 le le * 

.69** 
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$ummary. There seemed to be potential for the initial 

dance skill and expe ..... ience variables to contribute ta the 

prediction of abservational learning ability rneasured after 

the dance course. However, the effects of these predictors 

were completely subsumed by the strong relationship between 

the pretest and posttest scores on the modeling measures (CR, 

PA, PQ). Althaugh subjects generally tended to have better 

response acquisition and performance reproduction scores on 

the post test , the best predictor of those scores was the 

subject' s score on the carresponding pretest. The initial 

dance skill and experienc3 variables were generally not able 

to add any fut"ther ta the prediction of change in the ability 

to learn and perform dance following a demonstration of the 

dance. 

Analyses of the Experience Profiles of Individuals Who 

Exhibited Exceptional Change in Observational Learning 

It is frequently desirable to identify individuals for 

whom there have been either very large or very small changes 

in learning or performance during an instruction period. Such 

information may be used to assign evaluative progress marks or 

ta enhance instruction. Characteristics of the individuals 

who exhibit exceptional change may sUgg8iJt factors ~.:hat 

influence students' abilitjes to succeed, th us enabling the 

instructor ta design effective learning experiences. 

Therefare, this study considered the initial skill-and-
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experience characteristics of individuals who showed more or 

less improvement in observational learning ability than 

expected over the period of the dance course. Description of 

their profiles was expected to enhance understanding of 

potential factors contributing to success in the development 

of dance observational learning skills. 

Subjects who showed exceptional change in rcsponsc 

acquisition or performance reproduction between the pretests 

and posttests were identi f ied by calculating res idua 1 i zcù 

difference scores (Schutz, 1989). This score is a measure of 

the degree to which a subject improved more or less than would 

be expected, based on initial scores. The rcsiduùlizocl 

difference score is the difference between the obscrvcd score 

and the predicted score, which is the posttest score with the 

pretest score partialled out. Field notes, basic dance sk i 11 

scores, responses to the experience questionnaire (Appendix 

E), and responses ta informaI interviews following the 

posttest were used to describe cases at the extremes of the 

continuum of change. 

Overview of group changes and selection of individual~ 

for analysis. Similar to the earlier analysis of individual 

subjects in this report, cognitive representation scores (CRF 

and CRJ for folk ard jazz dances, rcspectivcly) anù 

performance accuracy scores (PAF and PAJ) were cons.1 dered. 

Residualized difference scores indicated that 24 of the 29 

subj ects improved more than predicted, based on prctest 
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scores, on at least one of these four variables. Five scored 

h igher than expected on al] four measures, six on three of the 

ffieasures, and nine on two of the measures. Of the latter, two 

improved their cognitive representation scores, four raised 

their performance accuracy scores, and one improved bath folk 

dance scores beyond what was predicted. 

Experience profiles of indi vidual observers wi th çrreatest 

gnexpected gains. For each dance, the five greatest 

residual ized di fference scores for cognitive representation 

(five each for CRF and CRJ) and performance accuracy (five 

each for PAF and PAJ) were noted, and the students who had 

acquired those scores were identified. A subject may have had 

one of the highest residualized difference scores on a single 

measure, on several measures, or on none of the measures. In 

fact, 14 students shared the 20 possible scores that 

represented greatest improvement beyond what was expected on 

a single variable (CRFgain , CRJga1n , PAFgaln , PAJgaln ). No one 

subject qualified for greatest improvement in aIl four 

categories. 

(1) One subject showed greatest gain beyond what was 

expected for three v~riables, CRF = 10, PAF. = 117, galn galn 

CRJga1n = 16. He also had a higher score than predicted on the 

fourth, PAJ galn = 9. Prete st scores were in the middle third 

of the sample (li = 29) for aIl four DVs. His basic dance 

skill score and experience scores were aIl within one SD of 

the mean. His behavior during the posttest included making 
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quick judgements about the prints, immediately noting (for the 

first time) the jazz repetition, showjng awareness of musicdl 

eues, recognizing places where he needed to pay str let 

attention to the demonst.ration, and attending to small deta Ils 

in the photos. Apparently, this subject employed a variety of 

learning strategies permitting him to address eùch mode] i nq 

task effecti vely. rurthermore, his pretest scores sUCJrJo~>t 

that he may have been nt a sufficient level of le<1rnlnq 

readiness, based on a developing knowledge bdSO in 

observational and dance s}~ills, to acquire the modeling sk i Il!:..; 

to which he was exposed in the course. 

(2) AlI four subjects showing greatest unexpected giün on 

two of the observational Jearning measures impraved bath CR 

and PA in the same dance--two subjects [or folk dance (CRF gaIn 

= 17 and PAF = 77' CRF = 10 and PAF gaIn 1 gaIn gQln = 109) ùnd two 

sUbJ' eets for J'azz dance (CRJ - 12 and PAJ - 112' and 9a 1 n - gù 1 n - • 1 

CRJ
gù1n 

= 13 and PAJ
galn 

= 78). This finding supports the 

premise that the two phases of Bandura's theory are 

importantly linked. Improvement in the coqnjtivc 

representation is expected to enhance perf armdl1C'C 

reproduction, at least to the extent that the observer i s ,lbl c 

to replicate the actions physically. These subjects aIl had 

average dance skill scores, enabling them to produce component 

actions as needed. 

Three of these four students scored in the middle third 

of the sample on these same variables in the pretest. This 
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f inding is similar to that of the subject above and may 

rcflect a readiness for learning as well as the fact that 

thcrc was room in the scoring system for improvement. Only 

one of the four exhibi ted an exceptional prior-experience 

score: 3.8 SDs above the mean for other sports. This 

resul ted from rnany years of coaching swimming and may have 

played a role in her success. 

(3) Of the nine rema ining subj ects who showed unus1.lal 

gain, one was experienced in dance, 2.5 SDs above the dance

cxperience mean. She scored highly compared to the rest of 

the sample on the pretest as well. Three subj ects might 

reflect regression to the mean, having scored in the lowest 

group for the corresponding measure on the pretest. The final 

fi ve may simp] y reflect the incons istent performance of 

beginners because no specifie causes for their behavior were 

obvious from the dance skill and Experience data. 

EXl2...erience-'p'rofiles of individual observers with least 

ga ins. For both dances, students who iJ'l'proved less than 

expected, based on pretest scores, were also considered. The 

rive lowest residualized difference scores for CR and PA were 

found, and the subj ects who had achieved these scores were 

identified. As before, a subject might have exhibited a 

least-gain score on a single dependent variable or on several 

(CRF, PAF 1 CRJ 1 PAJ). Thirteen persons shared the 20 possible 

least-gain positions for CR and PA in the two dances. Four of 

thesc might reflect regression to the mean, having scored very 
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highly on the prete st for the same single variable. Four 

others may have been in this group as a result of typiCéÜ 

novice-Iearner responses. The remaining five are described 

below. 

(1) One subject was in the Ieast-gain group for aIl [our 

variables ( CRF g<:11 n -- - 7 , PAF = -100 
gûln ' CRJ galn = - 9, PAJ Bdlfl 

= -100). She had a basic dance skill score of 166, 1.2 SQs 

above the mean, and experience scores wi thin one SD of the 

mean in aIl cases. Her approach to the task and the learning 

strategies employed seemed to be the cause of her low scores. 

This subj ect did not al ter her procedures in any way from the 

pretest: observing only a smali portion of the demonstrat ion 

(as much as she thought she couid remember) , turning away from 

the video-monitor at that time, dancing only when called upon 

to perform, and addi.ng on bits of information in sequence wi th 

each viewing. This process had allowed her to be amongst the 

highest for PA on the folk dance in the pretest, bdt the> 

method did not permit her to improve her scores as other 

students did. She was at a particular disadvantage for the 

jazz dance because she never watched the demonstration long 

enough to observe the repeti tion of the pattern. For both 

dances, the cognitive representation was probably incomplete, 

and performance reproduction also suffered because of it. 

(2) Four subj ects l,..,ere in the least-gain group on t~."o 

variables. One apparently had difficulty with the 

resequencing task, scoring poorly on both cognitive 
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representation measures (CRFg;:lln = -9, CRJga1n = -12). Another 

scored poorly on both PA scores (PAFga1n = -67, PAJgain = -71) , 

indicating physical performance problems. These two students 

were in the middle third of the sample, thus seeming qui te 

average, on the corresponding performance and cognition 

scores. The first student seemed to have grasped more of the 

demonstrated material than could be recognized in the prints. 

The second apparently learned more than could be reproduced 

physically. These results illustrate the need for careful 

assessment of student learning and performance difficul ties in 

order to interpret observational learning problems with 

accuracy. 

The other two subjects who were in the least-gain group 

for two of the considered dependent variables were generally 

low scorers, although one showed improvement beyond what was 

expected on the other two variables. 

Summary. The inspection of individual experiential 

backgrounds and their potential connecticn to exceptionally 

hiCJh or low improvement in observational learning over the 

dance course, again supported the proposed interrelatedness of 

the two phases of Bandura' s theory. Readiness for learning 

seemed to be a key variable eontributing to greater 

improvement than expected in dance observational learning; a 

fundamental knowledge and skill level probably faeilitates the 

development of domain-specifie modeling skills. Poor 

application of learning strategies and specifie diffieulties 
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wi th ei ther the resequencing task or the physical repl ication 

of the movements were factors that appeared to contribute to 

particularly poor change scores for these beginner dancers. 

'l'he inconsistency of performance typical of the earl y stages 

of learning was aIse apparent (Fitts & Posner, 1967). 

Concl usions 

The purpose of this study was to investigate movcmcnt

experience factors that might influence the succcss of 

beginner dancers in a learning situation invalvillg dance 

demonstrations. The first question considered the pot.cntüll 

of predicting initial observational learnlng success from 

entry-level dance skills and varied motor skill experience. 

A second concern was the description of experiential factors 

that might influence change in a student 1 s abil i ty ta learn 

dance from demonstrations. Both group and indi vidua l data 

were assessed in the process of detail ing variances j n 

observational learning ability. 

Can danc~ skill and varied prior moter skill experiences 

predict initial success in dance observational j ea rning? 

Resul ts of this study suggest that the answer is " only 

partially". The ability to perform basic sequential, rhythmic 

dance movements was found to be the best predictor of both 

response acquisition and performance reproduction by beginner 

dancers for a highly structured, repeti ti ve folk dance 



l 207 

sequence. For a more loosely structured j az z dance, this 

dance skill ability contributed ta the prediction of accurate 

physical performance. Experience measures reflecting the 

amount of time invol ved in dance, sports similar to dance, and 

other types of sports, had virtudlly no influence on 

prediction 0 f the model ing measures in this study. The 

findings generally support other research that contends that 

domain-specifie knowledge is most important ta success in 

skilled behavior (e.g., Thomas, French, & Humphries, 1986) and 

that physical skill in an activity may be parti<.ùlarly 

critical ta observation of the skill (Petrakis, 1987; Vickers, 

1988) . Even at these relatively low levels of dance 

expertise, greater domain-specifie skills enhanced 

observational learning of dance. 

In addition to the group data for these elementary 

dancers, the experience profiles of individuals at the 

extremes of the observational learning score continua showed 

this resul t, as (·xpected. Beginners wi th better dance skiU s 

tended ta perform better in initial experiences and maintain 

their superior positions when tested a second time. In 

contrast, students who were particularly deficient in dance 

expertise were clearly at a disadvantage, tending to have low 

scores on aIl measures of observùtional learning. In some 

individual cases, the modeling process in dance was also 

influenced by (a) experience in sports similar to dance, (bl 

hl.gh levels of other-sport experience ec;pecially involving or 
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teachingjcoaching experience, and (c) extensive, general motor 

skill experience. These varied experiences may have resulted 

in well-developed abstract schemas that facilitated 

performance of the novel dance tasks (Schmidt, 1975) . 

Observational skills and/or cognitive strategies useful in 

motor skill acquisition situations may have been developed in 

addition to the physical skills required for performance of 

the dances. However, none of these related- and other-sport 

experiences were as effective as dance expertise itself in the 

prediction of dance observational learning success. 

In spite of the results supporting domain-specifie 

expertise as a predictor of observational learning ability, a 

large portion of population variance for each of the modeling 

measures used in this study was undefined by the skill and 

exper ience variables. ApparE!11tly, factors other than specj f le 

motor skill expertise played a major raIe in determination of 

observational learning success for these beginner dancers. 

These factors need to be ident if ied if a consistentl y 

effective use of demonstrations is desired. 

The findings of the first part of the study lend credence 

ta the dance teacher' s frequent use of aud i tian classes for 

assessing entry-Ievel abilities of new dance students. At 

this time, locomotor, rhythmic, and coordination skjlls 

related to the type of dance material to be learned seem ta be 

the best indicators of initial success in lCi:lrning from 

demonstrations of that material. 

~, 

l 
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The second part of the study considered changes in 

observational learning ability during an elementary course in 

folk dance. The beginner dancers generally acquired more 

information from dance demonst:rations and were able to 

replicate the sequences more accurately after participating in 

the course. strategies and skills taught in the course seemed 

to be being utilized. 

The best predictor of posttest learning and performance 

was the dancer' s score on the corresponding pretest 

observational learning measure. The learners' entry-level 

dance skill and the experience chat'acteristics were not 

helpful in predicting which beginner dancers would improve the 

most, beyond what was expected based on pretest scores, in 

observational learning ability during the dance course. 

The analyses of individual subjects' posttest modeling 

scores again supported the proposed interrelatedness of the 

two phases of the observational learning process (Bandura, 

1986) . Beginner dancers who improved their response 

acquisition scores tended to improve their performance 

reproduction scores as weIl: those who had difficulty in the 

f irst phase frequently had diff icul ty during the second phase. 

Learning readiness at the beginning of the dance course 

appeared to be an important factor contributing to improvement 

in the abi l i ty to learn from dance demonstrations in this 

investigation. Finally, individuals who exhibited tl:e Ieast 

improvement in their observational learning abilities during 

, 
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the folk dance course were apparently defici t in gcneral 

learning strategies, in physical skills in the domain, or in 

the ability to address the print-resequencing taf>k 

effectively. 

In conc~~sion, further research is needed to add to our 

understanding of the influence of entry-level observer 

characteristics on initial mater skill mode1ing and on changes 

in observational learning abil i ties that occur wi th 

instruction. Future studies might include a larger sample 

with a wider range of experience in the various motor skill 

categories; 

activi ties 

Additional 

in this study, experience in dance and rclatod 

was particularly limited tor most subjects. 

types and complexities of ecologicalJy valid 

movement sequences should be used to consider the interaction 

of experience characteristics with varied stimuli. Finally, 

other indicators of subject variability should be 

investigated. Suggested addltional observer characteristics 

that might be considered inclu~e grade point average, because 

early learning is th0Ught to be highly cogni ti ve (Fi tts & 

Posner, 1967; Gentile, 1972); preferred learning style, which 

may be an important factor in motor skill acquisition (Buell, 

Pettigrew, & Langendorfer, 1987); and observational 

strategies, which have been shawn ta be individual specifie 

for dance teachers observing dance (Petrakis, 1987) and may 

also relate to physical skill level in the skill being 

observed (Vickers, 1988). 

1 
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GENERAL SUMMARY OF CONCLUSIONS AND 

IMPLICATIONS OF THE RESEARCH 

This research project was founded on a des ire to enhance 

understanding of the observational learning process which is 

an important compone nt of many motor skill acquisition 

situations. Concern about the frequent ineffective use of 

demonstrations, at least partially due to instructors 1 lack of 

knowledge about the modeling process, led to questions 

focusing on, first of aIl, the composition of the modeling 

process i tsel f and, secondly, on the relationship betwecn 

observer expertise and the components of that process. 

Bandura 1 s social cognitive theory (1986) providcd the 

theoretical base for investigating observational learning. 

Research on domain-expertise, particularly in sport 

activities, was the foundation for considering the effects of 

experience on this teaching technique. 

This chapter summarizes the conclusions. Implications of 

the research findings, both theoretical and practical, are 

suggested. 

Independent Measures of Learning and Performance 

The first goal was to develop independent measures of 

learning (response acquisition) and performance (performance 

reproduction) following the observation of an ccologically 

valid movement task. Assessment of each of these phases of 
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observational learning is necessary if a clearer understanding 

of the complexities of the modeling process is ta be achieved. 

;]se of a realistic motor skill activity was desired to 

facili tate application of the findings of the research to 

actual instructional settings. 

The movement acti vi ty selected was dance sui table for 

university-aged young adults. Two sequences (consisting of 62 

and 64 identifiable foot actions, each performed to 16 

measures of approprjate music lasting about 30 seconds) were 

created. They were designed to present variations in (a) 

dance form and style, (b) step patterns, (c) movement 

difficulty, and (d) sequence characteristics sa that a 

meaningful range of learning and performance scores might 

appear. The folk dance was based on a traditional Scottish 

dance; the jazz sequence was choreographed by the 

expcrimenter. The inherent organization of the folk dance 

pattern, the repetitiveness of its steps, and its simple arm 

movements and use of space caused it to be less complex than 

the jazz dance. The latter required a more global appraisal 

to identify the sequential patterning. In addition, its 

spatial characteristics and limb and torso involvement in the 

movements contributed to its greater complexity. 
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The Assessment of Learning and Performance 

Learning. The instrument designed to measure response 

acquisition, or learning, was an adaptation of Carroll and 

Bandura' s (1982) pictorial-resequencing task. After observing 

a demonstration, subjects arranged a scrambled set of still 

photos of the actions in the sequence into the order in which 

they had appeared in the demonstration. For this study, the 

photo-resequencing task was repeated five times during the 

acquisition period for each dance, interspersed with physical 

practices and additional demonstrations. Due to the length of 

the sequences, approximately 60 photos were required to 

effecti vely represent the movements of each dance. I1ence, 

consecutive photos were mounted together in pairs to rcduce 

the amount of information processing required, and subjects 

arranged print-pairs to represent each sequence. In addition, 

the subject' s arrangement of the prints was left in place 

after each trial so that extension and refinement. of the 

pictorial representation continued throughout the procedure. 

Accuracy of the print arrangement, based on the positioning 

and sequencing of the prints within the overall pattern, was 

defined to be a measure of the accuracy of the cognitive 

representation reflecting the learning that had occurred. 

Performance. During the acqui si tion period, subjects had 

ten opport1mi ties to perform each dance with accompanying 

music. These physical practices were interspcrsed with 

repeated observations of the demonstration and attempts at 
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resequencing the still prints. Videotaped recordings of "t.u .... 

two final dance performances were evaluated for accuracy and 

quality. 

Performance accuracy scores were based on detailed 

descriptions of each of the individual movements of the dance: 

inclusion of each action, sequencing of the action, production 

of the action in relation to the music, and precision of aIl 

body-part and spatial characteristics of the action. 

Performance quality scores were based on the subjective 

assessments of three expert judges. Accuracy and quality were 

considered to be two complementary components of performance 

reproduction, the second phase of the modeling process. 

bnalysis of the Measurement Instruments 

The appropriateness of the measurement instruments was 

investigated using university students of two levels of dance 

expertise. The findings suggest that the print-resequencing 

procedure, the performance accuracy measure, and the 

subj ecti ve assessment of performance quali ty are aIl 

appropriate for their specifie tasks. Dancers wi th more 

experience scored higher than the less-experienced studer.i::s on 

aIl measures, and internaI consistency of the measures and 

interrater objectivity were generally acceptable. Scores for 

aIl measures of observational learning were generally lower 

for the jazz dance than for the less cornplex folk dance. 

Under the conditions of this study, the print-resequencing 
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task seems to be successful at assessing response acquisition 

independently of the overt performance. The two measures of 

performance reproduction appear to assess interrelated aspects 

of the modeling process, as desired. 

Additional considerations suggested by the findings 

include the following: 

1. Scores from the resequencing task seern to reflect two 

aspects of the cognitive representation: (a) the amount of 

information actually perceived and recalled from the 

demonstration, and (b) the information the subject i5 able to 

extract from the still prints. 

2. The moderate positive correlations among the response 

acquisition and 

Bandura's claim 

performance reproduction scores support 

that the two phases are interrelated. 

However, the moderate degree of the relationships reinforces 

the belief that skilled physical performance invol ves more 

than simply the cognitive understanding of what to do. 

Obviously, additional skills are required to link the 

cognitive representation successfully with the motor system. 

3. Performance accuracy scores, higher on a percentage 

basis than corresponding response acquisition scores, suggest 

that the resequencing task may not assess aIl the learnin<] 

that occurs. Potential explanations for this finding include 

novelty of the resequencing task, time constraints of the 

protocol, alternative views of the modeling process, or the 

possibility of a kinesthetic internaI representation in 
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addi tion to the verbal and visual representations generally 

cons idered . 

Effects of Observer' s Experience and Skill Level on 

Learning and Performance in Motor Skill Modeling 

The second goal of this research was to investigate the 

role of observer expertise on the two phases of the 

observational learning pl.ocess. Domain-specifie expertise--in 

this case, dance expertise--and general movement expertise 

were both of interest because instructors using demonstrations 

frequently encounter students wi th w: dely varied movement 

backgrounds. 

General Procedures 

University dance majors were the highly skilled expert 

dancers in the research. The beginner dancers were uni versi ty 

physicai education majors with limited dance experience but 

considerable amounts of experience in other types of motor 

skills. The folk and jazz dance sequences previously 

described represented the content to be learned from 

v ideotaped demonstrations. Response acquisition and 

performance reproduction were measured via the pictorial

resequencing task and visual analyses of videotaped dance 

performances, respectivcly. 
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Conclusions 

Based on quantitative and qualitative (field notes, 

verbal reports, etc.) findings and within the confines and 

limitations of this study, the following were shown: 

1. Expert-novice differences in dance affect both phases 

of the observational learning process. Experts consistently 

recall more of the demonstrated content, representing it more 

accurately in both the resequencing task, which assesses 

learning, and in the overt performance than do nov ic~ dancers. 

2. Experts use more strategies (verbal labeling, 

grouping, musical eues, rehearsal) than novices to help them 

learn and perform demonstrated dances. 

3. Experts tend to approach the observational learning 

task from a global perspective, gathering gencral information 

about the dance pattern and identi fying uni ts of total body 

movements. ln contrast, novices are inclined to follow a 

chronological method of observing from the beginning and 

adding on bits of information in order. 

4. Experts are not distracted by isolated actions or 

changes in spatial elements of the dance, whereas novices 

often are. 

S. Experts are better than nov ices at aIl aspects of the 

physical performance: including relevan~ actions, sequencing 

them, relating them to the music, incorporating total body 

actions and accurate spatial changes, and performing wi th the 

style characteristics of the particular dance. 



"' 

6. Experts are 

221 

less affected by the structure 

differences between dance styles than are beginner dancers. 

Expp.rt~, seem to be able to generate spontaneous strategies to 

enhance recall of less obvious and more complex dance 

patterns. 

7. Gender has no signifieant effect on either phase of 

the modeling process in dance when differences due to domain

specifie experience are included in the analysis. 

8. Even wi thin a group of beg inner dancers, domain

specifie expertise--specifically dance skill level rather than 

amount of experience--is the best indicator of success in a 

dance observational learning situation. This finding supports 

the dance teacher' s frequent use of auditions to determine the 

appropriate instructional level for new students. 

9. Performance qua 1 j ty in beg inner dancers reflects 

different things: Generally, quality improves with 

performance accuracy. Students must understand what they are 

to do and be able to produce the fundamental movement pattern 

before aesthetic elements of the performance can develop. On 

the other hand, an inherent, dance-like movement quality may 

accompany even inaccurate or uncertain performances by sorne 

individuals. 

10. Nondornain movement experience influences the modeling 

process in dance in sorne individual cases. In particular, 

expe~ience in sports sirnilar to dance (e.g., gymnastics) and 

extensive experience in a variety of spc~t activities have 
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been shown to positively affect dance observational learning. 

Teaching or coaching invol vement in sports other than dance 

may also enhance learning from dance demonstrations. 

Apparently, skills developed in these other motor skill 

situations may be transferable to the modeling process in 

dance. 

11. Beginner dancers are able to develop new strategies 

in an elementary dance course and improve their observational 

learning ability. students who have a repertoire of learning 

strategies to apply ta novel experiences do better than those 

who rely on fewer strategies. 

12. There may be an optimal degree of learning readincss, 

or a fundamental knowledge base, necessary for the most 

efficient development of observation and dance ski Ils. 

Delimitations and Limitations of the Research 

When considering the results and conclusions of this 

research, the following should be kept in mind: 

Delimi'::.ations. Delimitating conditions of this project 

include: 

l. A total sample of 40 students from tl.·/o Engl ish 

universities served as subjects. 

2. The average age of the subjects was 22.5 years. 

3. The experts were university dance students wi th an 

average of 11. l years of dance experience, includ ing at least 
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three years of daily training in classical ballet and modern 

dance. 

4. The beginner dancers were university physical 

education majors with minimal dance experience. 

5. The expert (Jroup consisted of one male and nine 

fem<ll os. 

6. The two sequences used in the research represent only 

il small selection of the footwork, movement patterns, style, 

and complexity variab]es possible in dance. 

7. The methods used to measure response acquisition, 

performance reproduction, basic dance ski11 level, and 

movement exper i ence are on1 y one way, in each case, for 

assessing those variables. 

JJimi t:;.g.!;iOllS. 

study: 

The fo11m"ing were l imi ta tions of the 

1. Duc to the length of each testing session, there may 

h,1VO beon é1 decl ine in motivation as a resul t of fatique, 

boredom, or frustration, possibly affecting measures of bath 

rcsponse acquisition and performance reproduction. 

2. Self-consciousness related to dancing in front of the 

experlmenter, the cameraman, and the camera may have affected 

sorne students' performance reproduction scores. 

3. The nove1ty of the tasks may have affected scores for 

both phases of the modeling process. 

4. 'l'he des iqn of the acqu isi t ion tria l s may not have been 

,1IT,lllged to meet the individual learning styles of sorne 
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subjects, thereby influencing their leiHning and pCl-fon11l\nc(' 

scores. 

Implications of the Resea~ch 

Theoretical Perspectives and Future Investigati~Ih~ 

The cognitive and the mot or performance l\spects of the 

observational learning process (Bandura, 1986) C.::ln !Je as~.,es~;cd 

independentJ y, not !)J1j'l for f;hort seqll('ncC'~; ut ,\('t i()n~; bllt 

(1)so for relatively lonc) sequences tllélt marc' C'lo~;C'ly rc'!~ell1bl(' 

those of dance, gymnilstics, and ClCJure skllt1nq rout ine~;. 

Hence, in future studies of motor ski 11 mode li ng, both pllélS0~; 

of the process can and should be considered. The cffects ot 

task, mOdel, and observer characteristics on the process \-JouJ d 

be more clearly understood, and the relat i onsh i p bc'tVJc'en the' 

cogni ti ve and phys lCéll performance el ements 01 motor ~:;J.: j ] j~. 

might be clarified. continued retinement of the technjqu('~) 

used in this research is recommended as weIl l\S the 

development of other metllods of assesslng responsc acqu i si t ion 

(e.g., analysis of concurrent vorhallzéltl0m; cllll'inq ttw 

resequencing task) zlnri pcrformélnce l cpr'oduct 1 on. J\ 1 t ('rn:lt" i \je' 

research des 19/1::; us lny the measurcmont too]~; al thl!; rH 0 j(>ct 

(e.g., unlimiteù timc to perform the resequencinq t<1~;J.:) wOllld 

add ta our understanding of the information qenerated by tlleso 

techniques. 

Motivation has been discussed primarily in terms of its 

effect on the overt performance of the TilovomC'nt ~~}: i 11 . 
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Ilo,:/cver, 't/hen i) "por[ormance" task su ch as pictorial-

rcsoqucncinq IS cmployed in the research, motivation levels of 

the sub j cctfj must al 50 bc considered for thei r effects on the 

measurcs 0 î rcsponsc ûcqu is i tion. Subj ects may va ry in their 

clasire to successfully arrange the pictures just as they may 

approach production of the movement skill with varying degrees 

of incentive. This possiblity should be recalled when 

i ntcrpret i nq the nssessments of the two phases of the model ing 

rrocoss ~nd the rclatl0nshlp between them. 

'l'he obsorved discrcpancy between the response acquisi tion 

,1nd performance accuracy scores in this study deserves further 

ùttention. Cé'ln the differences be <..ttributed solely to 

motivation and to physical skills? 

(1985) hypothesis more relevant 

Ts Sculley and Newell 's 

than Bandura's social 

l'oCjnjtive theory (1986) for motor skill behavior? Ooes there 

ex i st a ki nesthetic representat ion which complements the 

v isual and verbal representations in mernory? Are Sculley and 

Newell , s theory and the kinesthetic proposaI one and the same? 

Obviously, further research is warranted. 

During the acquisition period in this research design, 

r(>sponse aL'qu i si tj on scores generall y improved, fo11ow ing 

Idil'l)' typic<11 "]C'anllng" curves. No attempt has been made to 

,111d l yze the dance performance scores over the sarne period. 

lIoncc, quost ions st i 11 remain: Do the two phases of 

observationùl learnlng develop sirnilarly? What differences 

,ln? thC're bcb\'een expert and novice dancers in the developrnent 



t :>26 

of the cognitive representation and the physical repl iCùtion? 

Very specifie differences between the rcsponse~) of the expct-ts 

a.nd novices might be dctcrmlned through ù deL1 i Icd qu,l1 iti1t iVl' 

analysis of the progrc .. ;.,ion 01 (<l) the print <1t'J'dl1C)C'1110nts ,Inti 

(b) the inclusion and aecuracy of the performanCe> clements. 

In future studies, supplementing th is informat i on w j th ,ln 

analysis of verbal iZùt ions produced concurrent) y w j th the 

resequencing task could also be enlightening. 

Better methods of eVRluating pùst motor skil! expcricncc 

arc needed. Ref.inemcnt of the questionni11re w;od in tlli!; 

st udy may be possibl c; in particular, a more pree 1 se scor i nq 

system is des i rable. Sorne way to assess the quù 1 i ty 0 f the 

involvement \-.'ould also be of great benefit. Simil<lrly, if 

entry-level dance per forma nce is the ma st e ft pct ive pn-dl etor 

of SUCC0SS in the d"ne;€...· class, the f ucthcr rlcvC' 1 opmc'nt 01 

screeninq procedures ll~;ing appropriate <JoncC' !--,kills vJ011!d he 

very valuùble, pat"tlcularly if thc'sc methods 'lre thon ma do 

available to dance instructors. 

Expertise in dance affects the observationùl l carninq of 

da nce. Hence, researche rs concerned VI i th cldnce and the 

modeling process must carefully considcr the àanco f-;~: i li 1 c'Vül 

of the subjccts invalved in ùny future invest lqi.1tion!J. 

Furthermore, an effort should be made ta determine v/hat othür 

entry-level characteristics of the subjects miqht affoct the 

model ing process. Academic performRnc0, perhaps 

distinguishing bet\lCen achievement in thcorot 1(;;11 
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considcr<1tions. 

preferred learning 

imagery ability are 
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styles; 

possible 

Potent Lll extens i ons of this research include s imilar 

stlldic~; focuf~inq on (,1) subjects from different populations, 

for cxample, students with different academic and movement

oxper ionce b.:1ckgrounds or other age groups, (b) varied dance 

~.(>qLJoncC's, <Inti (c) otlwr motor skill activities. Expansion of 

tllC> dosiqn to includo other components of a realistic 

ckmonst rd t ion si t Urt t ion 1 for example 1 verba l eues and/or 

per-formélncc fcedback supplied by the experimenter, mirrors, or 

v ideotapc 1 woul d cnhance our understanding of ski 11 

ncquisition in real-life settings. A comparison of the 

<lbi] i t ies 0 [ students who have been speci f icaUy instructed in 

Joùrnillg élnd/or obsGrvéltional strategies and other learners in 

conton t courses thélt di d Ilot emphas i ze these strategies might 

prov l do l Il!:3 iqht i nto the teach ing methodologies that would be 

most etfectlvc in improving mOdeling skills. 

l'rdct j_c.~al_ Jmpl iç.-Sc"ltj~ns 9J the Findings 

l mpl"ovel11cnts in t he use of demonstrat ions in dance 

l:ldf;~;cs InCl)' !Je possible as a result of this investigation. 

Tho study supports the belief that the rnodeling process is 

complex with cognitivo, physical, and psychological elements 

potGnt ially influencing successful observational learning. 

TO(lchers should be made a\vare of this complexity and helped to 
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understand the unique yct interrelated aspects of the overdl1 

process. An apprec Lü ion of learner/observer i nvol vement 

throughout the process shouid help teachers des iqn bettel-

mode ling experiences for the i r students. 

Dance teachers f.l11st recognize the funct. ion of dilllCO 

expertise in the observational learning process. Most woult! 

expect that skiii levei affects performance ability. However, 

many would not consider that expertise plays a I11Ctjor ro le in 

the ability to dcquire, cognitively, the pertinent inlonnilt ion 

conveyed by the demonc~ ta tian. Unde t'stand i nq t h<-'~,l' 1 mporL1 nt 

differences bet\:een bl'CJlnner dnci e>:perienccd ddnC()r:~ ln thc'ir 

rcsponses to demonstli1ted dance materiùl Cdll Ihh.l to botter 

dance instruction. 

Ta enhance the ab il ity to lea rn dance, the te.lch i nf'J 01 

relevant observationLlI learning skills Céln ,lnd should 

accompany the teachi ng of dance content. 

encouraged to vie\'! the demonstration initially 1 rom a qlob,d 

perspecti ve to obtain an overall fecl ing for the sequence. 

Then they can be advised to focus their attention selectivcly 

on the foot actj ons, sequential pùttcrn ing, body shilpe, 

spat ial character istics, etc., depenLl Lnq on the pd rt j cul d r 

g0<11 of the instructiondl situé.1tion. 'j'edchpt!, <-'.ln fdl'lllt,lt(· 

retention of the rclevéint in[onncltio!1 by ~~uJlplyirllJ vC'rl;dJ 

labels for actions or <.JI-OUPS ot ùctlons, identi! y i nfJ (Jroup~~ al 

rnovements, and providing for mental and physical practice. 

However, rather than simply dispensing thase aids ta 



229 

observational Icarning, teachers should inform the students 

about the strategies being used and why, involving them in the 

development of the techniques. 

J nstructors should aIso encourage physical skill 

d0velopmont, progrcs~ivoly building the total movement 

~;eqllcnce èlt a rùtc th,:lt ~jU i ts the students' capabil i ties. The 

learners may require help in recognizing and responding to the 

bélsL.,,"':; of music before they are able to coordinate the 

movements with musical accompaniment. Character istics of a 

dance's style may nced to be explained with the demonstration 

and then practiced bofore the students can imitate them. 

Understélnd i nq how to zicquire these aspects of the overt 

performance is not necessarily inherent. Beginner dancers may 

need gu idànce \-li th tllOse components of the observational 

10drninq proccss as \/e11 as with the response acquisition 

0101110nts. 

The experienced leacher's traditional use of audition 

cldsses to identify student dance skills and determine 

élppropriate groupjngs of learners should continue. At the 

same time, teachers should be aware of other movement 

cxperiences of their students and build on that knowledge base 

A fundamental knowledge base in observational and 

movcment sk ill s seems necessary for eff icient 

ùcquisition of both physical and observation skills. Teachers 

l100d to be én'lare of th is fact and not expect too much from 
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beginner dancers. At the sé'lme time, the y should not O>:pOL't 

tao little because the ability of beginner dancers ta lcarn 

from dance demonstrations appears to be quite lndividually 

specifie and seems ta reflect other, ilS yct unclctC'rminecl, 

sources of varié'ltion. 

It is recognjzed tlltlt the rcsults of thls invC>f;tiq,1tioll 

may nat general ize ùlr0ctly ta physlcùl activitit."'t; othl"'l- th,m 

dance. Holt/C'ver, mony of the findings !"::~C'('m to rcLlh' 

sufficiently to previous research conclusion~-; to ~-;U(JCJC'~;t th.)t 

they may be applicLlblC' to ather arC,lS 01 motol- dctivity. 

Instructors in sport si tU.::tt ions other thil!1 ddncC', P;II"t i ('Il) ,Î 1"1 Y 

those that seem similor to dance, should sC'l·ioll~,ly COI1~ldC'r 

possible impl ications of these f indings for the i r own ù rei1S 0 r 

interest. 

c::.9n~:J 1l.~j"OO 

There is little <1rC)umcnt tl1,lt c1C·lllOn~;tl""tJ(Jll'. rn<l~'I-' <Ill 

importê\nt contributlon ta r.],1l1y--pc·rh.:lpf; fTlo~,t--ll\otor ~;l: i 11 

acquisition situations. However, their effcctivC'l1oss can !Je> 

improved in many instances. It is hoped that th0 findin~s 01 

this research will contr ibutc ta our knowl cdqc c1bout th" 

observational learning process in \/ùys thélt '-'1111 oq,dp ddncc· 

and other movement educators to opt lm i zc the 1 ('a rn i nrJ ;j nd 

performance resulting from their demonstratian cxperionces. 
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APPENDIX A-1 

Subject Consent Form -- Novices 

January 1990 

Dear Participant: 

You have been asked to participate in a research project 
investigating the question: "How does prior motor skill 
experience affect the learning of dance from demonstrations?" . 
This will require approxirnately two hours of time during the 
winter acadernic term. You will be asked to observe a 
videotape of two dance sequencos, arrange still pictures of 
the dances you have seen, and perforrn the dances to the best 
of your ability. Scores obtained during the testing will be 
used only as group data and will have no effect on your 
eval uation in the Folk Dance course. AlI information will be 
confidential. Testing will be done individually and in 
private, you will be identified by number to assure anonymity, 
and you may wi thdraw from the study at any time, if desired. 
An alternative assignment of comparable value and time 
involvement will be provided if you do net des ire to 
participate in the study. 

Please sign the form below and return it to me as soon as 
possible. If you have any questions about the study, feel 
[ree to contact me at any time. 

Yeur cooperation is greatly appreciated. 

Peggy Downey 
Dept. of Physical Education 
McGill University 
398-4189; Room 225 

l agree to participate in the research project 
investigating learning from demonstrations. 

Date Signature 
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APPENDIX A-2 

Subj ect Consent Form -- Experts 

March 1990 

Dear Participant: 

You have been asked to participate in a research project 
investigating the question: "HOI.v does prior motor ski Il 
experience affect the learning of ddPce from demonstrat_ions?". 
This will require approximately one hour of time. You will be 
asked to observe a videotape of V..,o dance sequences, arranqe 
still pictures of the dances you have se~n, and pcr[orm the 
dances to the best of your abili ty. Testing will be done 
individuallyand in private, you will be identifie-cl by numbC'r 
to assure anonymi ty, and you may \'l i thdraw from the stucly il t 
any time, if desired. Scores obtained duri ng the testing wU 1 
be used only as group data, and all informatjon will be' 
conf idential. 

Please sign the form below and return i t to me as soon as 
possible. If you have any questions about the study, feel 
free to contact me at any time. 

Your cooperation is greatly appreciùted. 

Peggy Do1tJney 
Dept. of Physical Education 
HcGill University 
398-4189; Room 225 

l agree to participate in the research pro-jcct 
investigating learning from demonstrations. 

Date Signature 
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APPENDIX 8-1 

Description of Dance Sequences 

Folk Dance: 

Source: Jensen and Jenson, 1966, p. 98 
Music: The Glasgow Highlanders (Strathspey), 

Jimmy Shand 
Length: sixteen measures, 26 seconds 
Total Number of Photos: 52 
Number of prints (pairs of photos): 26 
Camera: GE, HQ Movie Video System VHS, CG 9810 
Videotape edited for testing: 

Audiotape: 

Twelve repetitions of the demonstration 
Ten seconds of blank tape between 

rcpetitions 

Fifteen repetitions of the music 
Ten seconds of blank tape between 

repetitions 
Foot patterns: Appendix B-2 

Jazz Dance: 

Source: Experimenter choreographed: classical jazz 
based on Giordano style 

Music: Wandering Rose, Ramsey Lewis 
Length: sixteen measures, 31 seconds 
Total Number of Photos: 60 
Number of prints (pairs of photos): 30 
Camera: GE, HQ Movie Video System VHS, CG 9810 
Videotape edited for testing: 

Audiotapc: 

Twelve repetitions of the demonstration 
Ten seconds of blank tape between 

repetitions 

Fifteen repetitions of the music 
Ten seconds of blank tape between 

repetitions 
Foot patterns: Appendix B-3 

235 
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APPENDIX B-2 

Shepherd' s Crook Folk Dance 

Phrase 1: 

Step R, step L, step R, developc L 
Step L, step R, step L, develope R 
Step R 1 step L, step R, developc L 
Step L, step R, step L, develope R 

Phrase 2: 

Step R fwd , hop R, step L in place 1 hop L 
Step R X bk L, step L ta L, step R X frt L, hop H 
Step L fwd , hop L, step R in place 1 hop R 
Step L X bk R, step R to R, stcp L X frt R, hop L 

Phrase 3: 

Touch R to R ast hop L, touch R behind L ast hop L 
Touch R ta R ast hop L, touch R front of L ast hop L 
Step R ta R, draw L ta R 
Touch L ta L ast hop R, touch L behind R ast hop R 

Touch L ta L ast hop R, touch L behind R ast hop H 
Touch L ta L ast hop R, touch L front of f< ast hop R 
Step L to L, drQw R to L 
Touch R ta R aoJ :: hop L, touch R behind L tlst hop L 

Phrase 4: 

Touch R ta R ast hop L, touch R beh ind L ast hop L 
Touch R front of L ast hop L, touch R behind L ast hop L 
Step R X frt of L, rock bkwd onto L 
Rock fwd anto R, rock bkwd onto L 

Touch R to R ast hop L, touch R behind L ast hop L 
Touch R front of L ast hop L, touch R behind L ast hop L 
step H to R, (hold one count) 
Close L ta R (hold) 

Note. f"'d = farward 
X bk = cross in back of 
X frt = cross in front of 
ast = at the same time 
bkwd = backward 



APPENDIX B-3 

Wandering Rose Jazz Dance 

Phrase 1: 

step R, catch step L, step L bk, step R in place 
step L fV/d, step R fwd 1 turn R on R, step L 
step R, kick L X frt R, step L, step R (turning R) 
step L, catch step R, step R fwd, kick L 

Phrase 2: 
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step L X frt R, back step R, back step L, back step R 
Back step L, back step R, step L ta L, step R ta R 
step L X frt R, step R bk, step L ta L, step R fwd 
Pressup R, step L, pressup L, step R 

Phrase 3: 

step L, catch step R, step R bk, step L in place 
step R fwd, step L fwd, turn L on L, step R 
step L, kick R X frt L, step R, step L (turning L) 
step R, catch step L, step L fwd, kick R 

Phrase 4: 

step R X frt L, back step L, back step R, back step L 
Back step R, back step L, step R ta R, step L ta L 
step R X frt L, step L bk, step R ta R, step L fwd 
Pressup L, step R, step L ta L, touch R to L instep 

t-Jate. bk = back 
fwd = forward 
X frt = cross in front of 
catch step, back step, and pressup are stylized jazz 

movements 
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Subj ect 

Movement 

step R 
step L 
Step R 
Developpe 
Step L 
Step R 
Step L 

APPENDlX C-l 

Shepherd' s Crook Performance Score Sheet 

Testing Performance Date 

precision 

~
c dlelf~'g;h 

1 1 1 1 

-----~- -~ 
t ! 1 

: 

.-----+-----l!-- -~- -----~--------------------------- l' 
, 1 - j .--

; ~ -t--. 
.~---------+--~:- ----1- - -
--------r- -----:----

Developpe R" ________ . ___ ~-_ 
-----_.......-,: --~~-~ 

-~---i--- : 
step R 
step L 
Step R 
Developpe 
Step L 
Step R 
step L 

~~--- .. _---~ J- i 
--+----t----- --- , 

L-----:·------------+----------·+----r -+- 1 --T 

, +--I--~ 

-----------------;----r--t: :J--=~- --
Developpe R._~ ________________ ~ _____ :-__ .. _: __ ~ __ 1 --1--- -.-
step R fd 
Hop R 
step L pl 
Hop L 
step R Xbk 

1 -------____________ -4-____ -:-, - -,-- --r---- . 
------------~-------+-__t_-__r_---~---- . 

; --1-----.--
1 --------- ----------r------------~---~1---- . -

step L L 
step R Xft 
Hop R --------------------~------~------.~-r--+--- . 

1 

.------------------~------~---;---~._~--

step L fd ---------..--------rl-----j--- i---- . __ -
Hop L 1. --t----j---~--
step R pl " l" ±_--.-----+ ____ . _ 
Hop R l'! ~= i ---+-- r-- .-
step LXbk "-41---,-------1:; --+--+-----~ --t----: 
step R R "----t- 1 l ' -L- ~---4---- ~ _ 
S tep L X ft i 1 ;.+=~--=+-~-i_---+-- ---1-
Hop L ; l ' , _~ _______ ..:.____ 

(con' t. ) 
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~ovement Musicality Precision 

i 1 i 1 1 1 j 
o 1 2 a c d e f g h b 

! 1 1 
, 

1 ! 
1 

1 ! J 1 Touch R R 1 1 
1 1 -1 : R bk L 1 : 

Touch R R 
1---") 

1 ! 
R ft L 

, : 1 1 

1 
1 ! 1 1 1 step R R 1 

----~I·--------~------~----.--~--------~--~------+--Draw L-R 1 1 

----~I~----~-------,-------4--------~--~------r--
Touch L L ____ ~II--------~--------~------~------~--+_------~ 
L bk R 

Touch L L 
L bk R 
'Touch L L 
L ft R 
step L L 
Draw R-L 
Touch R R 
H bk L 

Touch R R 
R bk L 
R ft L 
R bk L 
step R Xft 
Rock bk L 
Rock ft R 
Rock bk L 

Touch R R 
R bk L 
R ft L 
R bk L 
step R R 
(Hold) 
Close L-R 

1 

1 

1 

1 

1 

1 

1 

1 

, 
, 
1 
1 
1 

1 

, 

J 

1 

i 

1 

1 

1 
1 

1 

1 -l 
1 

1 

1 

1 

1 
1 
1 
1 

1 
1 

-----*--
1 
1 

: 
1 

1 

1 
, 

1 , 
1 

! 

1 

! 

! 

1 1 

1 1 

1 

1 

1 

! 1 

1 

1 

! 
: 

1 1 
; 

1 
1 i 

, 
1 

1 i 1 1 
1 

! 1 1 
1 1 

1 1 
1 

j 
1 

J 
~ 

1 

1 1 1 

1 
T i 

i 1 ! 
1 

1 

1 
1 i 

1 : 1 
1 

; 

1 

1 

1 1 1 1 
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APPENDIX C-2 

Wanderinq Rose Performance Score Sheet 

Subject Testing __ Performance Date 

Movement 

step R 
Catch L 

Musicality 
o 1 2 

step Lbk _______ . ___ _ 
step R pl __________ _ 

step L fd ---r--------
step R fd 

a 
Precision 

b c ct e [ q 
1 

.~ ___ J __ 

.. ---------,---------- ---~".-
1 

Il 

Turn R 
step L 

----r------------.1---~_ . _____________ ~ ___ -
-------------------------~ 

step R 
Kick L Xft 

.::...:.--+----------~--------------------
step L) 
step R) 
step L 
Catch R 

------------------,----_._------- -.--

step R fd ---4------------------i------------
Kick L 

stepLXft ___ ~--------__ -----------~---------__ --__ --
Back R 
Back L 
Back R 
Back L 
Back R 
step L L 
step R R 

-----+-------------;-------~-----.--------

step LX ft __ -+ ________________ -t- . _________________ _ 

step R bk __ -+ __ --------------jl-.---~ 
step L L L 

Pressup R _ __------'-
step L 

step R fd ---------.--------- 3: --~ 
Pressup L ---+--+---t---t---r--------t-\ 1_ ----
step R 

-------~----~-~~-~----------~-------~ --

(con 1 t. ) 
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r'lovement 

step L 
Catch R 
step Rbk 
step L pl 
step R fd __ 
step L fd 
'l'urn L 
step R 

step L 
Kick R Xft 
s 
s 
s 
C 
S 
K 

tep R) 
tep L) 
tep R 
atch L 
tep L fd 
ick R 

tepR xtt 
ack L 
ack R 
ack L 
ack R 

S 
B 
B 
B 
B 
B 
S 
S 

ack L 
tep R R 
tep L L 

tepRXft 
tep L bk 
tep R R 
tep L fd 
ressupL 
tep R 
tep L L 

-

--

s 
s 
s 
s 
P 
S 
S 
T ouch R-L 

MusiQality 
o 1 2 a b 

i 
! 
1 
1 

1 

+-

1 

1 

1 

: 

1 

j 
1 

1 

1 

1 

1 
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Precision 
c d f e g h 

1 

1 

1 1 
1 

1 1 
1 , 

1 1 

, i 
1 

1 
1 

1 1 
1 
1 

1 

: 1 
1 

1 

1 

1 

~ 
1 1 

, 
1 : 
1 

! 
; i 
1 1 

1 
, 

1 
! 1 

1 i 
1 1 1 

1 
1 1 

1 1 

1 

1 1 

r-- ! 
1 

1 , 

1 1 1 
, 
1 

, 1 

1 i 1 

1 ! 1 j 1 , , i 
1 
1 -

1 1 1 

! 1 
1 ! 1 

1 1 

i 1 

1 ! 1 
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APPENDIX D 

PERFORMANCE QUALITY EVALUATION 

Thank you, immensely, for agreeing to rate these dances. 
As part of my research into expert/novice differences in the 
ability of individuals to learn from a demonstration, l feel 
that content accuracy is only one indicator of performance 
success. The elusive "quality of performance" is also 
important and seems likely to vary with expericnce. 

Performance quality is obviously a subjective measurc. 
To guide you, l have developed the following suggestions: 

--Rate performances .on_a scale of 1 - lOL 
10 indicating a superior performance, 

1 indicating a very poor/weak per[orr,nce. 

--The content you observe will vary considcrably, and it 
is not your primary concern ta deterrnine whcther the actions 
are "right" or "wrong". However, your general imprC'ss ion of 
quality will obviously be affected by the range of movemont 
(continuous action to wandering and standing) which you 
observe. Movements which appedr disjointeù probdbly dre 
(wrongly so) and should also be allowed to influence your 
rating. Transitions should be srnooth, lett.ing the action flow 
logically and effectively. 

--An appropriate use of space should be notcd. This is 
very difficul t to assess due to the testing situation. Never
the-less, your ger.eral impression of quality will probably be 
affected. 

Two dancers face the back during their pcr[orrn<:lnce. 
Difficult though it will be, try not to let this influence 
you. "Orientation" wùs considered in the performance élccuracy 
measurement. 

--Both pieces hdve strong under ly inl.: rhythms. 'J'he 
performers' musicality should be apparent ln their ability to 
adhere to the beat while exhibi ting unified movement patterns. 
There are no sequences of action deliberately in opposition to 
the musical accompaniment. 

--Movement clarity is important. Obscure, confused-
looking steps and/or gestures should negatively affect your 
evaluation. 

--BOdy parts should move as a coordinated unit. Legs, 
arms, fingers and feet should be fully extended/stretched in 
obvious kicks and dist incti ve arm/hand movements. Cur led 
fingers and "dead fish" feet don't belong. (There are no 
flexed feet actions in either dance.) The head should be up, 
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except in a few places where it clearly follows the movement. 
The torso should relate to the total action, creating d 

harmonious body shape. 

--The performers should project the impression of 
Ifdancing" each piece--confident, purposeful--IIselling it". 
There should be energy and enthusiasm in their production. 

--The Wandering Rose jazz style involves movements which 
are strong and sharp, yet fluidly coherent. Although there 
are sorne Ifunusual" body shapes and unexpected arm-leg 
combinations, each action is designed to link naturally with 
those before and after it. 

Shepherd's Crook is precise and deliberate. The torso 
should be upright without being stiff. The hand is either 
placed strongly on the hip or is held in a graceful arch 
(elbow slightly rounded but not bent) overhead. The foot work 
should be smoothly executed, even with the hopping which 
accompanics the "fling" steps. 

You might consider observing the first 5 or 6 students 
before you begin to rate the dances. These performances 
rcpresent the range of performance accuracy scores fairly 
well. 

Again, MANY THANKS for your time and expertise! 

Peggy 



APPENDIX E-l 

Experience Questionnaire 

Januluy 1990 

To aIl participants, 

l am trying to find out how past experiences deterrnine how 
easy or difficult it is for people to learn to dance. Bence, l <1111 

interested in 

(1) your previous dance experience, 

(2) your experiences in sports which seern te bc similùr 
to dance in sorne ways, and 

(3) aIl of your other sport experiences. 

l am also interested in any previous experiences thdt mdy have 
"turned you off" of dance. 

A better understanding of the effects of the sc past 
experiences should help us create better teaching i'lnd lcarninq 
situations in dance--and perhaps in other motor skill areas dt; 

weIl. 

l appreciate your taking time to comp l ete th i S [orm C,l rc f u Il y. 

Thanks! 

Peggy Downey 
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EXPERIENCE QUESTIONNAIRE: 

l'lAIllE: 

AGr: : SEX: M F PHONE: 



\ 

1 
I--DANCE EXPERIENCE 

I--Describe your dance experience, previous and ~urrent 
(participation, courses of study, etc.) 

(a) None 
or 
(b) Dance 

Forro 

CurrentjPopular 

Social 

Square 

Folk 

Creative 

Jazz 

Classical Ballet 

Modern 

setting 
(School, McGill, 
freetime, etc.) 

No. of 
Years 

At what 
Age? 

Frequency 
(hrsjwk) 

-------------- -

Tap ___________________________________________________________ ___ 

other 

2--Describe your dance performances, if any, before an audience 
(e.g. gym demos, dance school recitals, amateur musicals, 

professional work, etc. Do not include parents' class days): 

Type of 
Production 

Your participation No. of performùnces 
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3--Describe any dance teaching which you have done: 

(a) f'1one 
or 
(b) Dance 

Form 

Cur rcntjPopu lar 

Social 

Square 

Folk 

Crt'ative 

Jazz 

Organization 

Classical Ballet 

Modo rn 

'l'np 

atlter 

Age of 
Students 

Course Length 
(hrs. /week; 
no. of weeksi 
no. of years) 

·1--Rank your dance skill level in each of the following forms, 
using the scale indicated: 

Place a 0 = No experience 
checkmark 1 = Beginner 
below the 2 = Interrnediate 
appropriate 3 = Advanced intermediate 
number 4 = Advanced 

5 = Professional 

Dallce Form Skill level 
0 1 2 3 4 5 

CUITcntjPopular 

SOl' id l 

Squ.lre 

1 



1 2 <1~; 

Dance Form Skill level 
o 1 2 3 4 5 

Folk ----------------
Creative -------------------------------------
Jazz 

Classical Ballet 

Modern 

Tap 

othcr 

5--Estimate the amount 
performances in any form: 

of time you have observed donco 

Place a 0 = once a year or less 
checkmark 1 = twice a year 
below the 2 = four times a year 
appropriate 3 = once a month 
number 4 once a week 

5 = more than once a week 

h1here? Average Frequency over Last 10 Years 
o 1 2 3 4 :ï 

On TV 

Movie musicals 

Li ve--amateur -------------

( specify) 

Li ve--professional 

(speci fy) 



6--Past experience(s), if any, which you feel 
has had a negative effect on your involveMent 
or interest in dance (describe briefly). 

249 



1 
II--RELATED EXPEHIENCE 

I--Describe your participation, ~lst and currcnt, 
in "similar" sports 

(These sports are generally considered closed skill s; 
the fOCllS is on the the_.!11otor pattern produced, both i ts 
accuracy and its aesthetic quality, rather théln on th0 
performance outcome, e. g., scoring LI goal.) 
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Sport Setting 
(school, McGill, 

club, etc.) 

No. of 
Years 

At what 
Age? 

Freqtwncy 
(hrs/w].: ) 

Gymnastics 

Figure skating ------------------------------------
Diving 

Synchronized swimming 

Free style skiing 

Ski jumping ----------------------------- - -

other (list) 

2--Describe your participation or competitions 
in "similar sports": 

Sport 
Gymnastics 

Figure skating 

Diving 

Highest Level of Participatj on or Compctj t jan 

Synchronized swimming 

Free style skiing 

Ski jumping 

other (1 ist) 



l 
3--Describe any teaching or coaching 

you have done in these "similar" 
sports: 

251 

Sport setting Age of 
Students 

Course Length 
(hrs. /week; 

no. of weeksi 
no. of years) 

Gymnastics 

FiCJurc skating 

Di vi ng -----------------, 

Synchronized swimming 

Frec style skiing 

Sk i jumping 

Othcr (list) 

5--Estimate the amount of time you have observed these 
"simi lar" sports, in any form: 

Place a 0 -- once a year or less 
checkmark 1 = twice a year 
below the 2 = four times a year 
appropriate 3 = once a month 
number 4 = once a week 

5 = more than once a week 

\vhere? Average Frequency over Last 10 Years 
o l 234 5 

On 'l'V 

Li ve--amateur 

(specify) 



i 

1 
Live--professional 

(specify) 



Sport 

III--OTHER SPORT EXPERIENCES 

I--Describe your Qgrticjpation, past and current, 
in other sports (e.g., soccer, hockey, football, 
basketball, track, downhill skiing, tennis, 
squash, swimming, etc.): 
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Setting No. of 
Years 

At what 
Age? 

Highest Level 
Participation 



~'. 

Sport 

25·1 

2--Describe any teaching or coaching you have donc 
in these sports: 

Setting Age of Students 
or 

Level of Play 

Amount 0 f 'l'ime 
(hrs. /weck: 
no. of wecks; 
no. of yeùrs) 

--------------------------------------------

------ --------

------------------- --

i 



5--Es t imate the amount of time you have observed these 
sports, in any form: 

Place a 0 = once a year or less 
checkmark l = twice a year 
below the 2 = four times a year 
appropr iate 3 = once a month 
number 4 = once a week 

5 = more than once a week 

Where? Average Frequency over Last 10 Years 
o 1 2 3 4 5 

On TV 

Li ve--amateur 

(speci fy) 

Li ve--professional 

(specify) 
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APPENDIX E-2 

Experience Questionnaire Scoring 

Experience in Dance and Related Sports (pp. 3 & 7): 

(Based on 15 hours of experience a fter ùge 5.) 

University or college course, 15 weeks, 2 hours/weck 2 

Elernentaryjsecondary school, part of sernester l 

"Free time" -- > 2 hours/week .5 

Other studies (studio, club, etc.)--$ 4 hours/week, 
two terrns/year ~ 

Aerobies, dance exercise ~ 3 hours/week, ono torm l 

* Calculate per dance forrn/sport and sumo 

Teaching -- Dance and Related (pp. 4 & 8): 

One sernester course, 15 weeks, 1 hou r/wc<?k 

Concentrated -- e.g., 3 wecks, 5 hours/VIce).: 

* Calculate per dance forrn/sport and sumo 

Skill level -- Dance (p. 4): 

* Total score. 

Skill level -- Related (p. 7): 

Club/ recreationaljschool; beginner-->intermcdi~to 

Provincial 

National 

* Level X Sport and sumo 

Observation -- AlI catagories (pp. 5, 8, & 12): 

* Total score. 
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Experience -- Other sports (p. 10): 

(Based on 15 hours of involvement after age of five.) 

Examples: 
Club for one season or 1 semes ter =- 2 points 

Club for bIc seasons or 2 semesters = 4 points 

Basketball for one semes ter , school = 2 points 

Hockey for two semesters, house league = 4 points 

* Calculate for each sport and sumo 

TQ{lChing or CoachiI19_-- Other sports (p. Il): 

Assessment similar to dance and related, based on 1 point for 

15 hours of teaching or coaching. 

* Calculate for each sport and sumo 

§kill level -- Other sports (p. 10) 

Beginnerj" for fun Il 
lIouse letlgue 
Club team 
HC'crea t ion a l 

City league 
School intermural te am 
College team 
University 
Provincial 
National 

(University course Beginner) 

= 1.0 

= 1.5 
= 2.0 
= 4.0 
= 6.0 
= 6.0 
= 7.0 

* Calculate for each sport by the number of years at that 
level. Sumo 



APPENDIX F-l 

Basic Skill Assessment--Instructions te Raters 

AlI subj ects w i11 wear a number for identif ication. 

AlI performances will be videotaped for adclitionlll 
analysis, if needed. 

Each student will have only one opportunity to L'lttcmrl 
each task. 

Sorne tasks will be verbally described only (1,2,5,G). 

other tdsks will be demonstrL'lted 
described but wi th no 
(3,4 ,7,8,9, 10,11) . 

as well <lS 

rhythmic 
vcrb,lll)' 
cmph<l~-; i!~ 

Tasks 1 - 10 w i11 be perforlllcd on the cl i LlrJon<Î 1 0 r tilt' 

rooffi, in pairs. 

Task 11 will be performed facing [ront, ln p<l i t"ri, 

Raters will ran1<: each task performance on él sCille 01 
o - 5. 

Zero will indicate the task \Vas completely wrong; 
five will indicate a well-performed task. 



-

APPENDIX F-2 

Basic skill Assessrnent--Oescription of Tasks 

I--Beat walks A--4/4 music 
2 --Beat walks B--3/4 mus] r 

For 1 and 2: 
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Walk on every beat of the music for 2 bars; 
walk on the first beat of the bar for 2 bars. 
Repeat. 

3 --Gallaps: 

4--Skips 

Forward--8 with R foot leading follawed by 
8 with L foot leading 

')--Hops and leaps: 4 hops R, 4 hops L, 8 leaps 

6--Stamp Clap: at least 8 times, al ternating feet 

7--Step ball change/two step: at least 4 repetitions 

8--Skip run run: at least 4 repetitions 

Tasks 9, 10 are done while running with tiny fast steps. 

9--Two beats: at least 4 repetitions 
Al ternating arms--Touch shoulder, extend arm 

1 2 

10--Three beats: at least 4 repetitions 
Al ternating arms--Touch nose, shoulder, 

1 2 
extend arrn 

3 

11--(a) Grapevine R: 
(b) Grapevine L: 

down the length of the room 
down the length of the room 
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APPENDIX F-3 

Basic Skill Assessment--Guide to Rating 

l--} --rhythm: "on the beat" 
2--} --recognition of bars (Le., 4/4 and 3/4 time) 

--is there a movement accent when walking on every 
beat? 

3---accuracy of step 
hips square to front 
rhythm (uneven) 
transition from R to L 
arms used for balance 

4 ---accuracy 
quality: height, knee up, feet stretched, arms bùlùnccd 
rhythm (uneven) 

5---difference bet\'leen "hops" and "l eaps " 
balance 
use of arms 

6---coordination 
rhythm (even) 

7---change of lead foot 
hips square 
arms balanced 
rhythm (1 + 2, 3 + 4, . . .) 

8---high knee 

9--} 
10-- } 

opposite arm forward on skip 
rhythm (1 [2] + 3 4) 
alternating feet throughout repetitions 

--coordination 
--actually touch with hand 
--rhythm: coordination of feet and arms 

11---foot coordination 
body control (no s\vivel hips, etc.) 
arms controlled and balanced 



NAME: 

26] 

APPENDIX G 

strategy Questionnaire 

What DID YOU DO to help you learn the dances? 

What other strategies COULD YOU HAVE USED to hclp you 
learn the dances? 

What did you find particularly difficult in this lCnrn inrJ 
situation? \vhy? 


