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ABSTRACT 

The purpose of thls study was ta develop, Implement and evaluate a 

self-evaluatlon Instrument that students would be able to use to assess thelr 

metacognltlve awareness of volley bail ski" and knowledge The Self E\!aluatlon 

in Volley bail Questionnaire (SEV) was designed to Include a serres of 

self-evaluation Items wlthm the flve areas Identifier ln a knowledge-based 

approach to sklll acquIsition, namely procedural, declaratlve, affective, 

metacognltlve knowledge and metacognltive sklll 

The rellablilty, face and content valtdlty of the SEV were found ta be very 

acceptable The scores on the SEV show that the questionnaire was easlly 

understood by the students, but HIe stuaents found certain sections were more 

dlfflcult to answer Students were categonzed by thelr teacher Into top, mlddle 

and bottom sklll groups Analysls of varrance procedures showed that there 

were signlflcant dlfferences ln SEV scores due to sklllievel, WhlCÎl 

demonstrated the value and the sensltlvlty of the SEV ln dlfferentlatmg such 

skillieveis Even though thls was a descnptlve study, It was also shawn that 

the Instructlonal programme dld have a positive effect on the students' SEV 

scores 
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RE~SUMÉ 

Le but de cette étude était dE~ développer, Implanter f~t évaluer un 

Instrument d'auto-évaluation que les étudiants pourraient utiliser pour èvaluer 

leur perception métacogrlltlve des habilités et des connaissa '1ces en voll1ayball. 

Le questionnaire d'auto-é'Jaluatlon en volleyball (SEV) a été conçu pour Inclure 

unEI série d'Items cl'auto-évaluation se rapportant aux cinq domaines de 

l'approche d'acqUisition des habilités axée sur les connaissances, procédural, 

déclaratif, affectif, connaissance et habilité métacognltlve 

La 'fIabilité et la validité (jE! la forme et du contenu du qu~stlonnaire 

d',auto-évaluatlon (SEV) se sont avérés acceptables Les réponses au 

questionnaire ont démontré qU'II a été bien compns par los étudiants, même si 

certaines sections ont présenté des difficultés Les étudiants furent classés par 

leur professeur en troIS groupes selon /f3ur niveau d'habilité, haut, milieu et bas 

L'êll1alyse des vanances a démontré qu'il y avait des dlffèfiances significatives 

dans les résultats obtenus au questionnaire (SEV) dû au niveau d'habilité, ce 

qui demontre la valeur et la senSibilité du questionnaire à clrfférencler les 

niveaux d'habilité. Même si cette étude était descnptlve, Il Cl été démontré 

qu'un programme d'mstructlon a eu un effet pOSitif sur les résultéJtS obtenus par 

les étudiants 
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CHAPTER ONE 

INTRODUCTION 

1 

Teachers of physlcal education contlnually make Judgments about the sport 

performance of chlldren, the appropnate tlme to Introduce new skilis and refme 

old ones, and how !o enhance learnlng Throughout the years, physlcal 

education teachers have evaluated chlldren's progress ln motor ski Il learnlng ln 

partlcular sports by observlng chlldren practlsmg and playlng games, glvlng 

them knowledge tests on rules and speclflc strategies, and admlnlstenng ski Il 

performance tests 

Very often ln the past, teachers assessed students' expertise ln sport 

sim ply by uSlng norm-referenced tests The emphasls that educators placed 

on sklll performance assessment ln the evaluatlon of sklll acquIsition may weil 

be due to the type of research that has been conducted ln the sport domaln 

Most researchers before the seventles centered thelr motor sklll learnlng 

studles on the physlcal attnbutes of performers and thelr ski Il performance ln 

1972, Singer commented on thls narrow focus and clted two studles that served 

as examples of thls problem The two studles exammed the factors that 

dlfff.lrentiated expert volley bail players from novices both studles concluded that 

physlcal attnbutes were the major determinants of volley bail performance 

Slaymaker (1966) reported that expert volleyball players were slgmflcantly 

bE.ltter in vertical Jump and gnp strength than the average person, whlle Bakker 

(1968) concluded that reactlon tlme and Jumping ablilty correlated very hlghly 
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with volleyball sklll However, as Singer pOlnted out, key factors underlying 

sport expertise such as declslon makmg, problem sOlving, planning, 

self-evaluatlng, knowledge about the use of tactlcs and strategies, were often 

not Included ln these early studles of sport expertise. 

Later on sorne researchers, such as Barrow and McGee (1971), argued 

that the best way to assess ablilty and sklll acquisition m volleyball was by 

2 

uSlng speclflc sklll tests such as the modlfled Brady volleyball test, the hlgh wall 

volley test and the Petry serve test Evaluation of sklll and task performance in 

the research laboratory carned over into the gymnaslum and Influenced the 

assessment of children's motor sklll learnmg. 

The physlcal education teacher can usually assess If improvement in a 

skill has occurred by the use of skill tests before and after a unit of mstruction. 

However, the tests must be valld and admlnistered correctly for a proper 

appraisal But what does thls actually tell the teacher or student? Does skill 

Improvement measured ln thls way actually reflect the types of learnmg that 

are taklng place? For example, are the students able to use their "Iearned" 

skills m agame effectlvely? There are many tlmes when the physlcal educator 

and/or student IS frustrated because either no ski Il improvement seems evident 

but at the same tlme, the student feels he or she, ln fact, has learned 

something The teacher and especlally the student want to I(now how this 

may happen One possibility may be that a major component of skililearning 

has not been assessed that may be cntlcal for the acquIsition of sport skills 
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ln an important paper in 1974, Salmela observed that one reason for the 

physical skills performance focus ln volleyball, or ln fact, any sport, was that 

the sport was often " .. charactenzed as a 'non-intellectual' or purely physlcal 

game that reqUired no special demands on the Input or declsion mechanlsm of 

the player" (p 59) 

Physical skill proficlency is clearly an Integral part of sport expertise, 

however wlthin the last twenty years the Importance of hlgher level cognitive 

skills has begun to be addressed in sport situations An Important 

distinction eXlsts between the cognitive demands ln closed and open motor 

skills It is Important to dlscuss these dlfferences sc as to appreclate the 

cognitive differences whlch underly expert sport performance 

Closed skills are performed ln a consistent, relatlvely stable envlronment, 

while open skills are usually performed ln a movlng, changlng environment 

Open skills often Involve an opponent, whlle closed skills usually Involve 

competitors taking turns ln sport environments Allard & Starkes (1991) 

state that "for closed skills, motor patterns are the skills, it IS cntleal that the 

performer be able to reproduce consistently and rehably a deflned, standard 

movement pattern For open skills, it IS the effectlveness of a motor pattern 

in producing a particular environmental outcome that constltutes the skill" 

(p.127). The cognitive demands for closed skills are usually not as great 

because external mOnltonng is less Important due to the relatlvely constant 

envlronmental conditions ln general, the demands are mamly Internai, 



• 

• 

• 

4 

that is, the athlete IS trying to perform and reproduce the technical skill and 

pattern perfectly On the o\\her hand, open skills demand the involvement of 

a broader range of processes due to the changtng spatial-temporal demands 

of the key stimuli in the envlronment ln such situations, the performers 

must attend to both external and internai Information The athletes are still 

trylng to perfect and perform a consistent movement ski Il but must now 

appropriately apply thls movement pattern within an ever-changtng 

envlronment. In dOlng 50, they must be able to understand their capabilities 

to effectlvely accompltsh this selection 

ln the past these factors were uf interest to researchers, but only 

recently has the study of the development of skill acquisition explicitly noted 

the relationshlp between the knowledge base of the learner and the 

skili-to-be-learnE~d A cognitive sport expertise approach to sklll acquisition 

takes an overall vlew of skill learnlng that may be beneficial in developing a 

more realistlc assessment of children's skill development. This approach 

stresses that the knowledge gained through expenence and practlse is very 

speciflc to a given sport Each sport has its own set of skills, strategies and 

knowledge that must be learned (Allard & Starkes, 1980; Borgeaud & 

Abernethy, 1987, Chase & Simon, 1973; Chi, 1978; Feltz, 1988; 

Undberg,1980, Thomas, French, Thomas & Gallagher, 1988; Wall, 1986, 

1990) . 



• 

• 

• 

5 

Domain-specific knowledge about action has been broken down Into five 

broad categories Wall (1986) defines them as procedural, declarative, 

affective, metacognitlve knowledge and metacognltlve ski Ils Procedural 

knowledge refers to the perceptual, decision-making and r(Jsponse processes 

that underly ski lied action. Declarative knowledge refers to the storage of 

conceptual information that can influence skilled action, for example, 

knowledge of the rules of the game. Affective knowledge refers to the 

feelings stored about oneself in vanous activlty settlngs and situations 

Metacognltlve knowledge refers to what a person knows or does not Imow 

about thelr own knowiedge. It IS the" capa city for self awareness or 

accurate knowledge and understandlng" of one's strengths and weaknesses 

(Campione, Brown & Ferrara, 1982, p.433) Metacognltive skills refers to 

the higher-Ievel control of cognitive actlvity, Including the use of strategies 

Metacognitive skiUs allow for the analysls of a sklll, practlce, use of feedback, 

etc. They include modifying, planning, monitonng and evaluatlon during or 

after the learnlng or performance of a skll!. Wall and his colleagues (1985, 

1986, 1990) suggest that children should be taught how to manage their oVIn 

learning, Includtng the control of their emotions, and the abllity to focus thelr 

attention and recognize their strengths and weaknesses 

An area that needs more study is the interaction between children's ski Il 

development and metacognition. Wall (1986) states that very few motor 

development studies have looked at the role metacognition plays in skill 
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acquisition or the Interaction between metacognitlon and declarative, 

procedural and affective knowledge Metacognitlve awareness has been 

defmed as the consclous awareness which can be recognlzed, recalled and 

expressed regarding one's metacognltlve knowledge of procedural, 

declaratlve and affective knowledge as weil as metacognltlve skills. 

6 

ln recent years, students have been takmg a more active role ln the 

evaluatlon of thelr learnlng Students appreciate the opportunity to express 

what they thlnk and feel about thelr sklll level, thelr knowledge of concepts, 

thelr level of effort, thelr strengths and weaknesses, and thelr attitudes about 

learnlng Self report instruments have been a popular method for glvlng 

students that opportunity 

Bandura (1986) contends that carefully constructed self repart 

instruments can be used to assess sorne aspects of cognitive processlng. 

However, there are 8 number of concerns about uSlng self report 

instruments, especlally wlth chlldren. One main concern about self report 

tests or questionnaires is that they may be inaccurate. This could be duE' to 

a lack of knowledge about the questions asked, wantlng to answer in a 

soclally deslrable manner or a lack of experience in self evaluatlon. The 

process of self evaluation requlres exposure and practlce ln fa ct , a number 

of researchers report that the more opportunity students have to use self 

report techniques, the more accu rate they will become as their knowledge of 

how to self evaluate grows (Baranowskl, 1988, Feltz, 1988; Horn & 
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Hasbrook, 1987; Klesges, Eck, Mellon, Fulliton Somes & Hanson, 1990, 

Ruble, Boggiano, Feldman & Loebl, 1980, Shaklee & Tucker, 1979) 

7 

Duda (1987) states that more research IS needed in the area ~f 

chlldren's percelved competence ln actual sport and physical activlty settlngs 

Nicholls (1984) and Horn and Hasbrook (1987) contend that the process by 

which chlldren determrne thelr ablhtles changes wlth age and they also stress 

that more research IS needed Feltz (1988) concludes that even when 

appropnate self report techniques are used ln the physlcal education or sport 

domain, they often are too general and do not aSSHSS appropriate 

domain-spe:lflc knowledge ln fact, Feltz contends that studylng percelved 

ability ln chlldren must be more task and sltuatlon-speclflc so that It reflects 

accurately the sport in whlch the chlld IS partlclpatlng Many other 

researchers also stress the Importance of uSlng d()maln speclflc instruments 

when studylng chlldren's percelved competence or sklll acquIsition (McAuley 

& Gill, 1983, Ornstern & Naus, 1985, Robinson & Howe, 1989, Thomas, 

French, Humphries, 1986, Weiss, Wlese & Klrnt, 1989) 

"Nhen one examrnes the Irterature rn this area, It IS clear that it is 

essentlal to focus investigation on sport speclflc domarns At the same 

time, given the interactive nature of the various types of knowledge about 

action that underly sport expertise, It may be beneflclal to examine self 

evaluatlon processes rn a sport from a more hohstic knowledge-based 

perspective. (Wall, 1986, 1990; Wall, McClements, Bouffard, Findlay & 
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Taylor, 1985, Wall, Reid & Paton, 1990). The development of a more 

holistlc self-report Instrument may give students the means by which to 

examine what they have actually learned or are trylng ta learn Self 

evaluatlon clearly Involves a variety of cognitive and metacognitlve 

processes Researchers have used a vanety of terms to Identify certain 

aspects of thls process, such as perceived self efflcacy, perceived 

competence, percelved abllity, movement confidence, self concept or 

performance expectancles 

8 

This study 15 concerned wlth the development of self evaluatlon 

techniques that students can readlly use to complement the teachers' overall 

evaluatlon of thelr performance and learnlng ln a sport situation It has 

been argued that we need to collect more information trom a more 

coherent perspective to begJn ta see the patterns and relatlonshlps that 

mlght be operatlng ln sklll learnlng situations (Wall, 1986, 1989, 1990; Wall, 

McClements, Bouffard, Flndlay & Taylor, 1985) The development of this 

self evaluatlon Instrument was based on the tlve relatlvely broad categories 

descnbed ln a knowledge based approach to motor development (Wail, 

1986) Hence, the self evaluation Instrument covers the tlve domains ot 

knowledge procedural, declarative, affective, metacognitive knowledge and 

metacogmtlve skilis 
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Another major purpose of thls study IS to examine the development of 

metacognltlve awareness across different levels of beglnmng volleyball sklll 

through the use of summated ratmg of selected Items deslgned to reflect 

different aspects of volleyball expertise The consclous awareness and 

9 

expression of such metacogmtlve knowledge by the students IS operatlonally 

assessed by the vanous sections of the Self Evaluation ln Volley bail 

( Ilestionnaire (SEV) For the purposes of this study, It has been labelled 

metacognltlve awareness Metacognltlve awareness IS the conscious 

awareness and expression of one's strengths and weaknesses ln a glven 

domaln ln maklng thls distinction between metacogmtlve knowledge and 

metacognltive awareness, It IS recognlzed that one may have taclt 

metacognltlve knowledge about one's strengths ar.d weaknesses but one 

may not be able to access or express them consclously Thus, this study IS 

limited tc the assessment of metacogmtive awareness ln volleyball, that IS, 

the consclously expressed metacognitlve knowledge a persan has ln thls 

distinct sport domain Metacognltlve awareness may 'ovell be enhanced wlth 

physlcal development and the concomitant development of related 

knowledge bases wlthln a domaln The SEV questionnaire includes SIX 

sections designed to help students evaluate thelr metacognltive awareness in 

these dlfferent areas and through its use, perhaps help them to develop a 

more acceSSible and organlzed appreciation of thelr overall developmental 

skililevel. 
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Ultimately 1 evaluating students from a knowledge based perspective may 

help teachers understand more about how thelr students learn and the 

effectiveness of thelr own teachlng The teachers may also be able to use 

the questionnaire as a tool to help adapt their teaching methodology to meet 

the different needs of ail students. The Self Evaluation ln Vo"eyball 

Questionnaim could potentla"y be a very valuable teachlng and learning tool 

for teachers and students. 

The fo"owing questions Will be addressed in thls ·;tudy 

1. What sections of the Self Evaluation ln Vo"eyball Questionnaire (SEV) 

were the most readlly understood by the students? 

2 Dld volleyball skill level differentla"y affect the ease wlth which students 

understood each section of the SEV? 

3. What SEV sections dld the students Indicate that they perceived to be 

the most dlfflcult to answer? 

4 Did volleyball ski Il level of the students dlfferentially affect the students' 

perceived difflculty ln answering each section of the SEV? 

5. Does the volleyball ski" level of the students affect thelr SEV scores and 

are the scores on each section influenced by their ski Il level? 

6. What effect dld a programme of volleyba" instruction have on the SEV 

scores and were the change scores differentlally affected by the skill 

level of the students? 
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Delimitations of thls Study 

This study is a descnptlve study with a focus on the development, 

implementation and evaluation of the SEV Questionnaire in a school settlng 

Teacher, class, time, and administrative constralnts made the use of 

appropriate control groups Impossible. Her.ce, the results of thls study 

must be viewed wlth these constralnts ln mlnd. Nevertheless, valuable 

descriptive Information should emerge from this study whlch may weil guide 

further research ln thls field . 
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CHAPTER TWO 

REVIEW OF THE LlTERATURE 

Introduction 

12 

The review of the literature is dlvided mto four sections The initial section 

discusses the basIc skilis that children need to acqUire in the sport of volleyball. 

The next section reviews relevant research ln the area of sport expertise from a 

cognitive perspective The subsequent section examines the IIterature related 

to the ratlonale behind developing the items and the format used in presenting 

them Whlle the final section dlscusses the accuracy with which children can 

assess thelr developmental sklll level. 
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A DIscussion of Basic Skills that Chlldren Need to 

Acqulre in the Spart of Volley bail 

13 

The sport of volleyball has become very popular ln the last ten to flfteen 

years It is played by children and adults, boys and girls and novices and ellte 

players, Volley bail has also become one of the most popular coeducatlonal 

recreational sports Performlng the sport looks easy, but ln actual fact, It IS 

highly challengmg and demanding The challenge of the game 15 due to the 

fact that the players' responses are made in an unpredlctable envlronment 

The envlronment, whlch mcludes relatlonshlps between the player, the bail, 

teammates and opponents, IS constantly movlng and changlng To add to thls 

difflculty, the players must antl':lpate ln order to make decisions and react to 

unexpected demands qUickly (Allard & Starkes, 1980, Borgeaud & Abernethy, 

1987), 

Recognitions, declslons and responses must be made ln many 

tlme-stressed situations, These constralnts make the sport of volleyball very 

challenglng and ln certain instances discouraglng or frustratlng for young people 

trying to learn the game as they will make many mlstakes ln the Initiai phases 

of learning Novices will be slower ln thelr decisions arïd leactlons due to thelr 

lack of expenence, but with practlce they will Improve Klch (1978) states that 

as begrnners improve their skill, they will be able to " , select that information 

from the display which will enable hlm (them) to determrne the speed of the 

bail, the angle of the bail, the path of the bail and the relative positions of 
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teammates The earher a performer can make these predictions, the more tlme 

the performer will have to make the movements and therefore the greater 

potentlal for makmg successful movements" (p 2) 

Ski Ils that must be mastered to play volleyball weil, accordrng to experts 

such as Bratton & Lefroy, 1980, Cox, 1980, Gozansky, 1933; KICh, '1981; 

Sawula & Valenote,1981, Scates, 1976 and Tennant, 1976 are proper body 

position (waltlng to react before the bail comes over the net, movmg to the bail 

when it does cross the net and actually playlng the bail), proper footwork and 

movement elther forward, sideways, backward or upwards, how to react to and 

play a m::>vlng bail (uslng the correct technique to play the bail, correct 

application of force on the bail so it will travel the correct distance, passlng the 

bail in the correct direction), performance skilis such as servmg, forearm pass, 

overhead pass, splke, block and recovery skills (dlgglng, dlVlng, rolllng), court 

posltlonlng and strategy, teélm play concepts (offense, defense and transition); 

as weil as the emotional and social aspects Involved in playlng the game 

effectlvely 

These skills must be taught ln a progressive way wlth certain concepts 

emphaslzed in the beginning stages 50 chlldren can learn and aC<.fuire the skilis 

successsfully to enJoy playmg the sport Accordlng to Sawula and Valenote 

(1981) it IS best to concentrate throughout on the basic skills needed to play the 

game, tl1at IS, sklll development is more Important than t~am play However, 

they do state that the concepts of team play should be Introduced relatively 
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early so that chlldren understand and appreclate the constralnts under whlch 

they are expected to play the game of volleyball 

15 

The questions of the types of volley bail skilis that should be taught to 

dlfferent age groups has been dlscussed by many dlfferent educators and 

coaches (Bratton & Lefroy, 1980, Cox, 1980, Gozansky, 1983 KICh, 1978, 

Scates, 1976, Tennant, 1976) For example, Klch (1978) states that body 

position and footwork are the "fundamental prerequlsltes for ail the other ski Ils" 

(p 4). Since volleyball IS a fast movlng game, players who have mastered the 

basic movement skilis will be able to handle the fast pace of the game Sawula 

and Valenote (1981) summanze ln a very clear and informative way what 

should be introduced to chlldren ln fact, they provlde a volleyball development 

model whlch recommends for each age group the Skills, concepts, strategy, and 

rules and game modifications that can be made for a vanety of age groups At 

the Cycle 1 level ln hlgh school (chlldren aged 11 to 13), Sawula and Valenote 

state that the emphasls should be on the acquIsition of fundamental game skilis 

such as footwork and posture, overhead pass, forearm pass, the concept of 

settlng, servmg (underhand & overhand) and an Introduction to game concepts 

such as three hltS, rotation, service receptlon and players' roles ln dlfferent 

court positions 

Alnwick, Leighton & Stanlforth (1983) used the above Ideas to develop a 

volleyball instructlonal manual for physlcal educators to use at the grade seven 

and elght level. rhey stress four areas that should be covered ln a volleyball 
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unit sklll development, psychomotor, cognrtlve and socio-affective. 

The ski Il development area should emphaslze the introduction and revlew 

of basic skills such as proper posltroning, footwork, court movement, serve, 

overhand pass, forearm pass and bail control ln the psychomotor area the 

concepts of recelvlng a slow bail as opposed to receiving a fast bail, setting a 

bail, the Idea of uSlng three hltS, receptlon of serve and proper court postionrng 

should be stressed ln the cognitive area communrcation, anticipation and 

recognition of certain events, areas of responslbility for serve reception, serving 

team's slde and durrng the play should be emphaslzed The soclo-affectlve 

area should Include factors such as cooperation, class conduct, game conduct, 

team play, participation and effort 

The volleyball skills mentloned above may be presented ln many dlfferent 

ways, uSlng dlfferent teachlng methodologies, but the majonty of physical 

educators ln tact, emphaslze these basic skills when teachlng a volley bail 

Instructlonal unit for grade seven and elght physlcal education classes The 

teacher's role IS to help children develop and bUlld on thelr sport speciflc 

knowledge bases, ln this case volley bail ln the following section a 

knowledge-based model of sklll acquisition and how it apphes to volleyball will 

be described 
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A Cognitive Model of Sport Expertise 

Motor development is influenced by the Interaction of the anatomlcal and 

physiologlcal potential wlth which an Indlvldual IS endowed as weil as the 

knowledge galned by that Indivldual through experience A number of models 

of sport expertise have been developed, for the purposes of thls study a 

knowledge-based approach to motor development developed by Wall and hls 

colleagueswlli be used (Wall, 1982, 1986,1990, Wall, McClements, Bouffard, 

Fmdlay & Taylor, 1985, Wall, Reid & Paton, 1990) Wall (1990) refers t0 this 

acquired knowledge as knowledge about action As Indivlduals learn or 

practise a skill or set of Skills, three major types of knowledge about action are 

acquired. procedural knowledge, declaratlve knowledge and affective 

knowledge. Once Indlvlduals have acqUired sufficient knowledge ln these three 

domains, their higher-Ievel metacognltlve knowledge and metacogmtlve skilis 

emerge and develop (Wall, 1990) 

Many studles on expert/novice dlfferences have shown that experts have 

access to more extensive and better orgamzed knowledge bases, acquire and 

store additional knowledge more readlly and have better developed problem 

solving strategies than novices These studles also emphaslze that knowledge 

about action is domam-speclflc, that is in the physical activity domain they are 

sport-speclflc 

The following sections Will dlscuss the dlfferent types of knowledge about 

action along with the findmgs of the vanous studles ln greater detail. 
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Declarative Knowledge About Action 

Declarative knowledge about action refers to the conceptual knowledge 

stored in memory that mfluences the development and executlon of skilled 

actions withln a sport (Wall, 1990) Individuals gradualiy acquire and organlze, 

that IS, label and categonze Information related to their bodies, the environment 

around them and objects in the environ ment For example, in sport situations, 

athletes learn to understand the objectives and rules of the game, key 

princlples and patterns of play, ::-18 pros and cons of LlSlng different techniques, 

skills and strategies Wlth Increasing physical proficiency and declarative 

knowledge, athletes learn to evaluate the changlng patterns of play during a 

game so that they can more effectively select the appropnate response in any 

given situation 

Anderson (1982) suggests that there are two major stages ln the 

development of a cognltlvl3 skill a declarative stage and a procedural stage. 

He based his approach on Fltts' (1964) three stages of development in skill 

acquisition. Anderson refers to Fltts' cognitive stage whir,h is an initial encoding 

of the ski Il as the declarative stage This stage has also been called "the 

getting the idea of the movement" stage which Anderson suggests is "a 

propositlonal network of facts" During the declarative stage the learner 

categonzes and sorts key concepts about the skill being learned and stores 

them for ease of access and recall The category labels act as cues for 

accesslng the appropnate conceptual networks to solve the problem or to 
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perform a certain movement in a speclflc situation. Labelling is important at the 

time of encoding beC9use it provldes a more meanlngful association between 

the movement and somethlng already known by the learner, whlch helps ln the 

learner's performance and ln lessening the learner's rate of forgetting 

(Anderson, 1982, Ho & Shea, 1978, Maglll, 1984, Stelmach & Hughes, 1984) 

Several researchers have suggested that a good declarativ& knowledge base 

may be essential for the deve10pment of a more complex procedural knowledge 

base (Allard & Burnett, 1985, Anderson, 1982, Chi & Rees, 1983, Ga"agher, 

1984; Starkes & Deakln, 1984, Wall, 1990, Wall, MeClements, Bouffard, Fmdlay 

& Taylor, 1985) 

Declarative knowledge has often been modelled as "proposltional networks" 

consistlng of many nodes and links in a speciflc domaln Each node repwsents 

a different concept and the links are the associations between the concepts 

The concepts stored ln this manner are used when partlcular nodes are 

activatell and the activation spreads qUickly to related nodes through th 3 links 

in the network The recall and understandmg of certain concepts and 

information relies heavlly on the structural organlzatlon wlthin the conceptual 

network in a partlcular domam (Allderson, 1982, Chi & Glaser, 1980, Cnl & 

Rees, 1983, Ennis, Mueller & Zhu, 1991, Glaser, 1989, Jonassen, 1987; 

Whitlng, 1982) Chi and Glaser (1980) state that knowing more means that 

such networks are much better organized and larger, with more nodes and 

more defining features on each node, and more links connectlng the vanous 
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nodes Larger and better structured conceptual networks allow individuals to 

access more information ln a shorter period of tlme, as weil as being able to 

add new and more complex concepts to the already existing networks more 

efflclently. 

20 

Early researchers ln the field of sport expertise tned to explain that certain 

indlviduals are more skilled than others in a partlcular sport because of thelr 

supenonty ln reactlon tlme, d6pth perception, or strength to name a few. In 

recent tlmes the se explanations have fallen short and many researchers now 

feel that the dlfferences between ski lied and unskilled Indivlduals is ln the 

cognitive domaln Recent work on domain speclflc knowledge, skill acquisition 

and knowledge restructuring, as weil as the study of the differences between 

novices and experts, has demonstrated the effects that dlfferences in sklll have 

on the organlzatlon and use of declaratlve knowledge and vice versa. 

The dlfferences ln the declarative knowledge structures are ln the quallty 

and the quantlty of the chunks or knowledge categories each person has and 

uses ln the performance of a skill Allard and Burnett (1985) suggest that 

experts are able to take ln more information in a single glance than are less 

ski lied indlvlduals because thelr knowledge allows them to chunk the 

Informatic:" Into meaningful units French and Thomas (1987) note that "when 

asked to recall information trom the knowledge domain, the expert has the 

distinct advantage of access to more and better organized information, which 

arises ln retrieval of information" (p.16). Experts have a faster and more 
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accurate pattern recognition than novices in their speclfic sport domaln (Allard, 

Graham & Paarsalu, 1980, Allard & Starkes, 1980, Borgeaud & Abernethy, 

1987, Chase & Simon, 1973, French & Thomas, 1987, Starkes & Deakm, 

1984) 

One of the flrst studles to look at the cognitive aspect of expertise was 

Chase and Simon's (1973) study of novice and expert chess players They 

found that chess game structure IS encoded dlfferently by the expert Chase 

and Simon suggest that experts store thls information ln coherent chunks in 

long term memory They assume that experts orgamze thelr chunks of 

information beUer and have larger and more chunks than novices. Allard and 

Burnett (1985) contend that the chunklng ablhty of the expert IS a function of 

expdrience in a partlcular envlronment 

Chi, Feltovlch and Glaser (1981) state that the novice often has a poorly 

formed, qualltatively dlfferent or nonexistent system for the chunking of 

information Experts can qUickly establlsh a lin\< between what the y see in thelr 

environment and the approprlate Information from wlthm themselves Chi and 

her colleagues, in the verbal domaln, found that novices grouped problems on 

the basis of surface simllarity, whlle experts often group by slgnlflcance and 

meaning ln the sport domaln, Bard and Fleury (19~1) also found that experts 

categorize mformatlon at a hlgher level whlle novices just grouped them 

accordlng to surface characteristics Murphy and Wnght (1984) report that 

"experts see the underlying simllarities in a vanety of problems while the novice 
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sees a variety of problems that they consider to be dissimllar because the 

surface features are dlfferent" (p 153) Allard and Burnett (1985) found experts 

sorted skills Into more categones of slgniflcance, that IS, they see below the 

surface, whlle novices do not 

Slnce novices usually key on the surface characteristics, whlle experts 

make Inferences, it may be assumed that the perceptual anticipation of experts 

would also be different than novices Many studles have shown that experts 

are able ta predlct events before they are cl.'Tlpleted much better than novices 

(Bard & Fleury, 1981, Fleury, Goulet & Bard, 1986; Jones & Mlles, 1978; 

Salmela & Flonto, 1979, Starkes, 1 S87, Starkes & Deakln, 1984) Jones and 

Mlles (1978) showed that ellte tennis players were able to predlct where a 

tennis serve would hlt the court much better than novice tennis players. 

Salmela and Flonto (1979) found that sklHed hockey goaltenders used 

advanced cues much better to determlne when and where a player would shoot 

on goal Bard and Fleury (1981) stated that experts flxate on dlfferent cues and 

that these ski lied players are able to make use of the advanced vlsual cues to 

anticlpate and make the appropnate decislons about the movement to perform 

It seems that the cholce of vlsual cues depends upon the level of expertise of 

the athlete 

Athletes ln dlfferent sports develop distinct ways in which to use visual 

cues. For example, Allard and Starkes (1980) and Borgeaud and Abernethy 

(1987) found that volleyball players must be ski lied searchers rather than skilled 
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pattern recognizers. Volleyball players must ignore certain visual cues such as 

offensive patterns because volley bail offensive plays are deslgned to fool the 

defence about where the pc:. ·,t of attack will occur ln volleyball, ski lied playe.·s 

have learned to locate the bail qUlckly and then make fast declslons. 

Researchers suggest that, ln general, mdivlduals must develop a 

declaratlve knowledge base wlthln a speclflc domaln before they can develop 

good sklll proflclency and decision maklng skilis (Anderson, 1982, Chi & Rees, 

1983, French & Thomas, 1987, Wall, 1990, WhltlnQ, 1982) This IS an 

Important consideration when teachlng skilis to chlldren When chlldren are 

introduced to a sport they usually lack the sport speclflc declaratlve knowledge 

and sa they make many mlstakes Sport-speciflc declaratlve knowledge 

includes such thlngs as rules, objectives of the game, player positions and 

different defenslve and offensive strategies. This type of knowledge IS very 

important when makmg qUlck decisions in tlme-stressed game situations The 

decision ta select the correct sklll a~ld when to use the sklll IS as Important as 

the performance of the actual ski Il A vanety of experts contend that 

dlfferences in sport performance may be due to deflclent declaratlve knowledge 

bases, such as poorly labelled or smaller chunks of stored Information, or 

poorly structured information, as weil as to deflclf'ncies ln motor sklll (Gallagher, 

1984; French & Thomas, 1987; Thomas, French, Thomas & Gallagher, 1988; 

Wall,1990) . 
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According to Carey (1985) children begin with a few basic conceptual 

structures whlch they restructure to form new concepts. Vosniadou and Brewer 

(1987) feel chlldren Integrate current Ideas from the adult world with their own 

expenences Thus, pnor knowledge is important ln the acqUisition of the new 

knowledge The incomlng information is related to what is already known 

They suggest that eXlstlng conceptual networks cannot be improved unless they 

are first Identlfled and labelled by the chlldren 

Preschool chlldren develop a nonverbal declaratlve knowledge base 

through ail thelr movement experiences ln their environment. However, as 

children get older and develop language capabllltles, they start to attach labels 

to the eues and information they have learned (Bruner, 1983, Wlnther & 

Thomas, 1981, Weiss, 1983) As children acqUire more knowledge, the 

information is labelled, grouped and coded or recoded into relevant chunks 

whlch are stored ln memory Gallagher (1984) feels that the more sophisticated 

grouping and codlng of chunks of information appears ln children around the 

age of 11 With the appropnate categories and cues in place, children are 

more likely to be able to select the correct skill and know when to use that skifl. 

Volleyball is different from other open ski Il team sports. Volley bail teams 

are separated from each other by a net. The pace of the game can only be 

controlled by the team that has possession of the baii and this possession of 

the bail must be given up when the bail IS returned to the other team. The 

boundary lines in volleyball are more flexible as the bail can be played within or 
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outside the hnes. As in most other sports, volleyball has defensive and 

offensive formations and plays Defensive formations are deslgned ta cover as 

much of one's own court as possible so the bail will not land on the floor, whlle 

the offensive formations and plays are deslgned to trick the defensive team so 

as not to be able to predlct from where the bail Will be attacked Volley bail 

players, when on offense, must be able to recognlze the formation of the other 

team's defense so as to know where to hit the bail When on defense, players 

must be able to recognize and avold the deceptlons of the offensive team and 

key on the bail to determlne where the bail Will be landrng Since volleyball IS 

such a quick ~ame, as noted before, good players rely very heavily on qUlck 

reactions, bail detectlon speed and good anticipation by readrng the right cues, 

as weil as recognlzing game situation patterns. 

One way for chlldren to become more adept at the game of volley bail , may 

be in the systematlc development and use of sport-speclflc conceptual 

knowledge which may facilltate the development of thelr physlcal skilis 

Children must learn to understand the very basic objective of the game which IS 

to be able to control the bail on their slde of the net sa as to set up an attack 

that the other team cannot control. This key objective reqUires the child to 

understand how to be ready to recelve a bail, whlch ski Il is the appropriate one 

to use, how to control the ball's force so as to make accurate passes to other 

teammates, \0 know where your own teammates are as weil as how the 

opponents are positioned for proper bail placement when attacking and how to 
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communicate with your own teammates Throughout ail of thlS, dlfferent roles 

are assumed by the players such as setter, spiker, server or receiver which are 

concepts that also must be understood Other concepts that the p!ayers need 

to understand are the merits of using dlfferent skill techniques and strategies 

and when to use them 

The teacher must help the novice understand and develop these key 

concepts through practlcal opportunltles but also through encouraglng the 

students to thlnk about the game. Since it has been shown that language IS 

Important ln labelltng key concepts in the development of a well-structured 

declarative knowledge base, teachers should use the correct terminology when 

teachmg and demonstratlng key ideas. As chlldren become more adept 

through practlce, these terms take on more meaning The use of the 

sport-speclflc language, su ch as bump, two man block, set, rotation, W 

formation, ready posItion, helps children communicate and understand what IS 

expected of them by both the teacher and other classmates 

Children who are Inexpenenced often make many errors in volleyball. They 

may have developed the physical skills adequately but they become frustrated 

when they cannot perform these same skills in a game. As their declarative 

knowledge base develops, these frustrations may soon become successes. 

They start to recognlze certaIn events and to recognize them more quickly. As 

a result, they know where to move on the court, how to receive the b: Il, they 

know their responslbilities and their teammates' roles. Teachers must also help 
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children to learn how to focus on the bail better and not to be easlly dlstracted 

by other play ers' actions The development of declaratlve knowledge by the 

physieal educator IS an essential part of sklll development in volley bail or any 

other sport As Wall (1986) states lia nch declaratlve base ln a glven sport 

mlght enhance the learning of specifie skilis sim ply beeause such knowledge 

might provide a better eontext for learnmg and problem solvlng" (p.41) 
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Procedural Knowledge About ActIon 

Procedural knowledge about actIon refers to the processes that underlie the 

performance of a Spl~ClflC task or skI II. While declarative knowledge IS the 

storage of conceptlJal InformatIon about a speclflc task or skill, procedural 

knowledge IS "the storage of the actIon schemas that control the executton of 

the skI lied actIons" (Wall, 1986, p 34) 

As mentloned prevlously, Anderson (1982) proposed a model for the 

acquIsItIon of Sklll, based on Fltts' (1964) three stage model of sklll acquIsition, 

that tncluded a fact-based inItIai declaratlve stage, a second knowledge 

compIlatIon stage whlch translates the declaratlvos knowledge to procedures 

(actIons) and a fInal procedural stage ln whlch procedures are adapted to 

match the envIron mental needs Anderson refers to Fitts' autonomous or thlrd 

stage, that IS, "graduai contmued Improvement ln ski Il performance", as the 

production stage whlch Wall (1986) refers to as automatized procedural 

knowledge 

Anderson (1982) and Chi and Rees (1983) state that the the production 

system processes the propositional network of facts (declaratlve knowledge), 

then uSlng the vlsual cues and references Interprets the situation and chooses 

the appropnate action ln the sport domaln, Wall, McClements, Bouffard, 

Flndlay and Taylor (1985) state that procedural knowledge "underlies ail 

aspects of an action Including the perceptual, cognitive, response mitiation and 

execution phases" (p.29) . 
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Since procedural knowledge Involves the actual performance of physlcal 

Skills, there is an information processrng aspect that must be consldered For 

example, volleyball players must percelve what IS happening ln thelr 

envlronment, that IS, where the players are on the other SI de of the net, where 

the bail IS, where It IS gOlng, the type of fllght path the bail IS taklng, and be 

aware of what deceptlons to Ignore fram the other slde's attack and where they 

should be and what thelr responslbllttles are dunng play The players must 

then declde on the actions to be taken, that IS, how to be ready to recelve the 

bail, whlch sklll 15 the appropnate skill to use, how to control the ball's force 

using that Sklll, etc, and then perform the sklll or skills It IS assumed that ail 

these action sequences Involve and are controlled by the procedural memory 

banks (sets of schemas) present ln the player's procedural knowledge base 

The sets of schemas are actlvated wh en an appropnate set of conditions are 

present The more practlce and expenence the Indlvldual has, the more 

extensive and automatized the action schemas are Hence, as Indlvlduals 

beeome more skilled, they learn to focus on the key eues ln the envlronment 

and decide on the appropnate strategies and sUltable actions ln response ta 

what IS happening around them The more quickly and accurately they can 

accomphsh these processes, the more time they Will have to execute and 

control the required actions 
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Wall and hls colleagues use Norman and Shallice's (1980) theory of action 

to dlscuss automatlzed action and the role that attention plays in the control of 

an action Norman and Shallice contend that actions are controlled by sets of 

schemas that become more organlzed for a particular sklll through practice 

Well-Iearned actions reqUire minimal deliberate attentlonal control. They are 

controlled by sets of knowledge schemas linked together in arder ta control 

action 

. Norman and Shalhce suggest that when learners do not have an 

appropnate set of automatlzed schemas, they must use consclous control to 

access Information from other schemas to develop appropriate new action 

sequences, however, thls IS done ::.at the cost of losing processing speed which 

is of crucial Importance ln competitive sport situations This procedure is 

Influenced by the hlgher level strategies whlch blas the selection process to 

create new action sequences As the task becomes weil learned, It requires 

less use of these hlgher level strategies and comes under more automatlc 

control Developmentally, Norman and Shalhce contend that " the whole action 

system reflnes Itsalf through expenence, developing and adjusting ... to minimize 

the need for deliberate aUentional control" (p.12). 

An efficient, more extensive and better organized procedural knowledge 

base IS developed through experience and extensive quallty practice. A ski lied 

person who possesses a large number of automatlzed skilis will have to use 

dehberate attention al control much less often and sa will perform actions more 
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readlly and efflciently than a novice This allows the expert to sWltch attention 

rapldly from the performance of the ski" to the game and back to the ski Il belng 

used, so as to alter or adapt the action for the best tactical outcome Hence, 

experts are able to handle a wlder vanety of challenges wlth more proflclency 

than novices 

There have been many studles that have looked at sport expertise These 

studles show that experts structure their vlsual search of the environment in 

systematlc and effective ways Experts use advance cues accurately and 

effectively Jones and Mlles (1978) found that expert tennis players were able 

to predlct where the bail would land ln the court from a tennis serve Salmela 

and Flonto (1979) report that skillfui young hockey goaltenders use advanced 

cues very weil and focus on relevant cues to react qUickly ln preparation for a 

save, that IS, these goahes seemed to know wh en and where the puck would 

be shot before or Just after It was released Bard, Fleu'y and Carriere (1975), 

Bard and Fleury (1981) and Starkes and Deakln (1984) also found that experts 

and novices flxate on different cues The skilled athletes were able to make 

use of advanced visual cues in order to perceptually antlcipate what was gOln9 

to happen The choiee of vlsual cues depended upon the level of expertise of 

the athlete Allard and Starkes (1980) looked at the use of advanced eues in 

volley bail players uSlng a signal detectlon strategy Volleyball players must 

avoid some vlsual cues used by the opponents to fool the other team, by 

concentrating more on where the bail IS at ail tlmes Allard and Starkes, 
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supported by Borgeaud and Abernethy's flndlngs in 1987, found that expert 

volleyball players were able to locate the volley bail much faster than the novice 

when shown slldes of va nous volleyball situations for bnef moments of tlme. 

The study showed that rapld visuai search and response speed are key factors 

ln volleyball ski II. Allard and Burnett (1985) state that different sports develop 

dlfferent types of perceptual strategies and that these strategies are a function 

of the complexlty, speed and visuai arrays presented by the game 

Weiss and Bredemelr (1983) and Gallagher (1984) state that selective 

attention helps perceptual encodlng of task-appropriate cuP~ and the ignoring of 

Irrelevant Information, that 15, deceptlons in the case of volleyball. They both 

stated that response selection tlme and the resultant response programmes are 

dlfferent for the expert and the novice. Thomas, French, Thomas and 

Gallagher (1988) also state that experts were better able to predlct what would 

happen in an action before it was completed. They report that experts can 

recognlze movement patterns much faster and more aecurately They state 

that expertise in sport takes considerable time to develop and IS sport specifie. 

Experts who possess high levels of sklll also have the knowledge of how to use 

these skills ln the context of that speclflc sport. 

Chlldren often lack sport speeific declarative or procedural knowledge when 

they enter a sport This lack of knowledge reduees the quality of the decisions 

to be made in a game As a result an inappropriate decision may be made 

eoncerning the choice of action to be performed during the game, that is, 
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procedural knowledge. French and Thomas (1987) studled the relationship of 

sport speclflc knowledge to the development of chlldren's skilis ln basketball 

The results of the study showed that the hnk between cognitive and motor skill 

is very Important ln the development of ski lied sport performance ln children. 

Thomas, French, Thomas and Gallagher (1988) state that " the decision 

concerning what sklll to execute and when to execute a ski Il 15 as Important as 

the actual quality of the movement pattern used to execute the ski Il'' (p 187) 

Therefore cognitive skilis and motor skilis must be closely hnked ln support of a 

skillful performance outcome. 

Since volley bail IS agame based on locating the bail and reactlng quickly to 

the baIl, the faster and more accurately the child can process these cues and 

the more automatlc the action sequences become the faster the chlld will be 

able to choose the appropnate sklll which, ln turn, should result ln more 

consistent and successful performance outcomes To achleve this stage of 

procedurallzation, chlldren must systematica"y practise the necessary 

sport-speclflc volley bail ski Ils The teacher can help gUide the student in this 

endeavour by provldmg the necessary feedback and the opportunities for 

practlce and refinement. 
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Affective Knowledge About Action 

Affective knowledge about action refers to the feelings Indlvlduals form 

when they are Involved ln va nous actlvlty situations (Wall, 1990) Whatever 

actlvltles people expenence, elther through play, physlcal actlvlty or sport 

settlngs, subjective feelings are attached to them. Many researchers have 

suggested that feelings, especlally self perception of ablhty plays an important 

role m the acquisition of skilis (Bandura, 1977; Feltz, 1984, 1988; Fisher, 1984; 

Griffm & Keogh, 1982, Harter, 1981,1982, Nlcholls, 1984, Rovegno, 1991, 

Smith, 1978, 1988, Vealey, 1986, Wall, 1986, 1990). Rovegno (1991) states 

that acqUlnng knowledge and skills IS more than Just a cognitive process, there 

IS a strong" .affectlve thread woven throughout the knowledge change" 

(p.210) 

Bandura's (1977) self efficacy theory has been used by many researchers 

to study the feelings and attitudes of athletes in sport situations He indicated 

that self efflcacy is one of the factors that determine people's motivation and 

behavlour Self efflcacy expectations influence Indlvlduals' cholce of activity, 

the amount of effort used, their perslstence to complete the task and their 

emotional reactlons ln difflcult or stressful situations. The quallty of prevlous 

performances Influence people's efflcacy expectations WhlCh, in turn, influence 

their future performances . 
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Harter (1981, 1982) suggests that the feelings children develop influence 

thelr learnlng and performance ln the physical domaln Accordlng to Harter, 

positive feelings develop from successfully meeting challenglng tasks in one's 

environ ment as weil as the positive relnforcement recelved from others High 

perceived competence and pleasurable feelings motlvates the chlld to practlce 

and become even more competent ln a glven domaln Not ail chlldren develop 

positive and happy feelings about belng physlcally active Less-skilled chlldren 

often expenence fallLlre and may develop negatlve feelings about themselves 

and the actlvity ln whlch they are involved. The percelved competence of 

less-skilled chlldren IS !ow and so they tend to have minimal motivation to 

continue wlth an actlvlty ln whlch they are Involved Nlcholls' (1984) model is 

similar to Harter's, she emphaslzes that the athletes' percelved ablllty level is a 

deciding factor for the continuation or dlscontlnuation of participation ln an 

actlvity Athletes who percelve themselves as not having enough abihty to be 

successful very often will withi.. :aw from the actlvlty 

Gnffln and Keogh (1982) proposed that the positive attitudes that people 

have towards physlcal activity IS due to the development of movement 

confidence. They state that Indlviduals evaluate thelr movement cûrnpetence, 

that IS, perception of personal ski Il in a partlcular task, in relation to the 

demands of the task and thelr movement sense whlch involves physlcal and 

emotional sensations If Indlvlduals have hlgh movement competence, then It is 

assumed thelr movement confidence is high for that particular task, which 
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posltlvely influences thelr activity choices, participation modes, persistence as 

weil as thelr performance 

Vealey (1986) developed a more sport-specifie model for self efficacy. She 

called it sport confidence, that IS, the degree of certalnty an indlvidual has about 

performlng a glven sport task successfully It is composed of trait and state 

components The trait component represents the long-term perceptions that 

indivlduals have ab~ut thelr ability to be successful ln an activity, while the state 

component represents the feelings the individuals have at a parbcular moment 

about thelr ablllty to be successful in the actlvlty Vealey states that cognitive 

change IS due to how Indlvlduals perce ive their behavlour ln specifie situations 

and over time. Positive subjective outcomes such as perceptions of success 

and feelings of competence, satisfaction and pleasure will help develop sport 

confidence Improved sport confidence wililead to increased participation and 

perslstence ln the physlcal activlty. Negative subjective outcomes create 

feelings of Inadequacy, embarrassment and dissatisfaction which can hinder 

sport confidence Vealey contends that low sport confidence may weil 

eventually lead to a withdrawal from the activity 

Attnbutlons related to success or failure in performing physical tasks are 

due to four main factors personal effort, ability, task difficulty or luck (Bandura, 

1977, Feltz, 1984, Smith, 1978). Smith (1978) states that people who have 

positive self concepts attribute success to thelr personal effort and abllity or to 

an actlvity which was within their capability. Their fallure is due to an 
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insufficient amount of effort Individuals who have negative or low self concepts 

do not know what to attnbute thelr suecess ln an actlvlty to, except maybe luck. 

Their fallures are attnbuted to a lack of abliity so they do not see any point ln 

persistlng because It Will not change thelr ability level As a result these 

indlviduals will probably withdraw from the activlty 

FIsher (1984) stated that good feelings about oneself encourages 

participation whlle bad feelings hlnders partlcipatton or may IImit the Indlvldual's 

attention or scanmng behavior. lImltlng attention causes the person to miss 

Important cues and experiences ln the envlronment whlch may lead to 

Improperly processed cues or the absence of eues altogether which hlnders the 

development of the procedural and declaratlve knowledge domalns 

The general theme throughout ail these models IS that the feelings people 

experience through physlcal actlvlty are of considerable Importance ln the 

motivation to partlclpate and persist in these actlvltles As can be noted, 

affective knowledge about actIon is a very Important domaln in the development 

of sport expertise. Wall (1986,1990) has stated that educators must be more 

aware of the key role the affective domaln plays when offering chlldren 

opportunities to learn. People with positive feelings about themselves and the 

activities they are involved in, Will usually perslst, gain more expertise through 

continued practlce, seek more challenging tasks and bUlld a better knowledge 

base in that partlcular actlvity. On the other hand, indivlduals who have 

negative feelings about themselves and the activities in whlch they are 
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partlcipatlng usually put little effort mto practlse, often do not persist in it and 

may withdraw from the actlvity As a result, their acquisition of procedural and 

declarative knowledge about the sport ir. questi.)n will be negatively mfluenced. 

To help chlldren acquire and Improve skills in a classroom situation, 

teachers must be very aware of the many dlfferent needs and feelings that 

students have For chlldren to persist at a task to bUild and Improve their 

knowledge base in vanous physical situations, they must have positive feelings 

about the actlvitles Children with negatlve feelings will tend to withdraw from 

the actlvity, therefore hmitlng the opportunity to develop competency in the 

sport. A viclous clrcle results, where these children may never develop thelr 

skills properly and so they Will have even a lower physical self concept of 

themselves which may lead to a strengthening of learned helplessness 

charactenstlcs 

Many different emotions are experienced by students learning a sport such 

as volleyball ln a physlcal education class. Feelings of fear of being physlcally 

hurt, anxlety about making mistakes in front of others, frustration about their 

own abilities or the ablhtles of others, excitement of being involved in a physical 

ct-lallenge, joy of performing a skill successfully are Just a few of the emotlons 

chlldren may expenence Lesser-skilled students often feel frustrated, anxious 

and embarrassed when learning new sport skills If something goes v. -I1g 

when these children practice their ski Ils, they think something is wrong with 

them, that they are not good enough. High ability students have needs as weil . 



• 

• 

• 

39 

If these students are not challenged properly 1 they will feel frustrated and bored 

and may come to the conclusion that they can succeed wlth mlmmal effort 

Phy~lcal education is one of the few environments in a school where 

children's successes and failures are visible for ail to see If the physical 

educator IS ln sensitive to students' feelings, a threatemng environment IS the 

result Lesser-skilled students Will be unwllllng to try new activlties for fear of 

showing their inadequacles and failures to their peers That is why it is so 

important for physlcal education teachers to be aware of thelr students' feelings, 

anxieties and needs and to provlde a non-threatenlng envlronment where 

maximum learnlng can take place for students of ail ablilties and needs 
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Metacognition 

Metacognitlon has been referred ta as the executlve control of an 

indivldual's cogmtive Information processlng skilis Relatlng this concept to an 

action context, Newell and Barclay (1982) suggest that metacognitlon can be 

deflned as one's "knowledge of the process controlhng one's own motor 

behaviour" (p 202) Followlng other cognitive learning research, Wall (1982, 

1986, 1990) has Indicated that metacognition may be made up of two 

components metacognltlve knowledge and metacognitlve skill 

Metacogmtlve Knowledge 

Wall (1990) refers ta metacognitlve knowledge about action as an 

awareness of what one knows or does not know, that is, knowing about 

knowlng how ta move Camplone, Brown and Ferrara (1982) ';uggest that the 

important part of a functlonlng system IS the "capaclty for self awareness or 

accurate knowledge and understandlng of its own weakness and properties" 

(p 433) If people are aware of their knowledge and skills, they can adopt and 

modlfy other actions appropriate for the many different movement situations that 

they Will expenence, If unaware, they will be less able ta perform the correct 

actions in order to anticipate or recover from dlfficult or unexpected events. 

Wellman (1984) contends that metacognitive knowledge develops as 

children get aider. In essence, children develop an organized set of concepts 

related ta how their mlnd operates. They understand how different cogmtlve 



• 

• 

• 

41 

processes affect each other and how they can work together to handle task 

demands ln a variety of settlngs, that IS, how declaratlve, procedural and 

affective knowledge bases Interact. Clearly, thelr knowledge, understandlng 

and use of thelr physical action system IS an Important component of thelr 

overall development Hence, It would be expected that children can reahstlcally 

judge thelr physical skills and appreclate thelr level of understandmg of the 

activity or sport ln whlch they are mvolved They know they can perform &ome 

skilis better than others, they know what they understand ln the way of rules, 

defenslve or offensive strategies and they come to know what the key cues are 

when learnlng a new sklll Even young chlldren reallze, at least to some extent, 

what skilis they have acqUired and when and where It IS approprlate to use 

them They have the ablilty to predlct when they are ready to try more dlfflcult 

actions, take sensible chances ln games or use a new strategy or ski Il to try 

and fool opponents. Chlldren also understand thelr feelings about performlng 

certain ski Ils, wlth expenence they develop techniques to control thelr feelings 

during practice or game situations 

Glaser (1989) states that good students know thelr weaknesses whlch 

helps them learn better. Such chlldren work on thelr weaknesses V/hile peor 

students are often not able to or willing to take such action Glaser's comments 

remind us of the close relationshlp between metacognltlve knowledge and 

metacognltlve ski Il People who have demonstrated expertise in volleyball, 

have probably practised for many hours to enhance thelr physlcal sklll level but 
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they have also come to understand the importance of working on their weakest 

skilis This IS probably due to the fact that more ski lied players have been able 

to develop a coherent understandlng of thelr strengths and weaknesses and are 

able to modlfy thelr performance wlth the help of thls self knowledge (Bouffard, 

1986, Proudfoot, 1990, Thomas, French, Thomas & Gallagher, 1988, Wall, 

1986, 1990, Wall, McClements, Bouffard, Flndlay & Taylor, 1985). Novice 

volleyball players may not yet have developed such accurate awareness about 

thelr strengths and weaknesses They are Just trying to build a knowledge base 

procedurally, declaratlvely, affectlvely and metacognltlvely ln the sport of 

volleyball, that is, they are attemptmg to acqUire the necessary skills through 

systematlc practlce and learnmg opportunltles 

Elite volleyball players look at the tendencies of the other team, evaluate 

thelr own strengths and weaknesses ln a glven situatIon by accessing 

consciously or unconsclously thelr repetolre of volleyball skilis and str:!tegles. 

Novices are still consciously trying to learn the skilis and so do not accurately 

know where thelr strengths and weaknesses are ln relation to different game 

situations As a result, novices will probably make many mlstakes ln the choice 

of the appropnate action to take Furthermore, their lack of metacognitive 

awareness is the central reason why teachers are needed to guide the learning 

process of novices 

The extent and coherency of metacognitlve knowledge depends upon the 

qua lit y and quantlty of the knowledge children have acquired in a specifie 
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domatn ln other words, few physlcal skills, minimal declarative knowledge and 

negative feelings toward participation or learntng Will lead to a much 

less-developed metacognltlve knowledge base (Glaser, 1989, Thomas, French, 

Thomas & Gallagher, 1988, Wall, 1986, 1990) ln such situations, teachers can 

help thelr students by encouraging them ta develop self-knowledge by 

discusslng weaknesses and strengths wlth thelr students and offenng way~ to 

understand, evaluate and improve thelr personal sklll development 

Metacognltlve Sklll 

Metacognltlve skilis have been vlewed as the executlve control of one's 

cognitive processes whlch Influence a person's learnlng and performance 

Brown (1977) states that hlgher level metacognltlve skilis are needed If a 

learner IS to develop an accessible knowledge base ln a glven domaln She 

suggests that learners must know what thelr limitations are so that they can 

decide what they can and cannat do, know when and how to use useful and 

efficient problem solvlng strategies and know thelr effectlveness ln dlfferent 

situations, identify the demands of a glven task and relate these task demands 

to thelr own knowledge of that task so as ta select the appropriate problem 

solving strategies and ta monitor and control the operation of the selected 

strategies, and ta evaluate the success or fallure of the strategies that were 

used in the given task or tasks 
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Recent studles of sport expertise (Abernethy, 1988, Allard & Burnett, 1985, 

Borgeaud & Abernethy, 1987, French & Thomas, 1987, Jones & Mlles, 1978, 

Starkes, 1987, Starkes & Deakln, 1984) show that experts have much more 

knowledge at thelr disposai than lesser-skilled Indlvlduals and they are able to 

use problem solvlng strategies much better than novices dunng practlce and 

game situation Furthermore, ln action situations, the expert who has 

developed more automatlzed physlcal skills IS able to focus more fully on hlgher 

level metacognltlve strategy development when learnmg or partlclpatmg in 

practlce or game situations, whlle the less-skilled player may weil be 

overwhelmed by slmply trylng to perform the physlcal skilis required m the 

situation, and so cannot as readlly develop, use or evaluate appropriate 

metacogmtlve strategies (Glaser, 1989, Wall, 1990) 

For example, ellte volleyball players waitlng on defense will focus on how 

and where the other team will attack the bail By the way the opposmg team 

moves on offense, the body posItions of the setter and attackers, the location of 

the bail and the type of defenslve coverage thelr own team uses, ellte players 

determine the probable net location of attack, where the bail may be sent and 

the probable type of attack that Will be used By the use of these cues, ski lied 

players '11'111 be able to place themselves ln the right location and prepare to use 
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the correct physical skill to recelve the bail Novices would be more Inclined to 

focus on how to receive the splked bail correctly, that IS, proper body 

positiomng and technique and so they would be less able to place sufflclent 

attention on the recognition of the cues glven by thelr opponents ln order to 

select the most effective and efficient responses and strategies ln other words, 

less-skilled Indlviduals Will not be able to antlclpate the probable attack and 50 

may be late movlng to the correct location or may be totally unprepared to 

receive the bail As a result, nOVices, who may be relatlvely overwhelmed, 

have only minimal opportunity to develop a repetolre of action strategies If they 

are contlnuously ln competitive Situations that are above thelr sklll level QUite 

slmply, the novice learner's repetolre of metacogmtive skilis Will not be as 

extensive as that of the elite player and so thelr selection of performance and 

learmng strategies Will be severely limlted 

Wlth age and expenence, individu ais develop metacognltlve skilis for 

problem solving and monltonng their performance (Abernethy, 1 Sd8, Allard & 

Starkes, 1991, Glaser, 1989, Wall, 1990) These metacognltive skilis vary ln 

individuals and seem to be less developed ln indlvlduals wlth performance 

dlfflcultles Glaser (1989) suggests that experts systematlcally check thelr 

progress toward flndlng solutions to the problems that confront them They are 

more accurate at Judglng problem dlfficulty, assesslng their own knowledge 

base and predlctlng the outcomes of thelr performance Glaser also contends 

that experts have superior monitonng skills They have the ablllty to switch 
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from the performance of the ski Ils, to monitoring their performance and choice 

of strategies and then sWltch back agaln As a result, they have the ability to 

modlfy or completely change unsuccessful strategies ln z;I game situation. As 

Maglll (1985) suggests, expert athletes are more flexible, bemg able to adapt to 

ail types of situations, whlle novices tend to operate on very speclflc rules that 

are not very adaptable to the changlng demands of the game. 

Expert athletes have a repetolre of strategies that they can use to plan for 

future situations or events. This reduces the number of chOlces that need to be 

made so that they only need to respond to a more constralned set of glven 

stimuli Hence, there IS a reductlon m the response time reqUired to react to 

the situation Volley bail has many pauses between railles which affords the use 

of preplanned cognitive strategies Such cognitive processes allow ski lied 

athletes to assess prevlous actions and responses and determlne actions and 

strategies for future situations A knowledge of the offensIve and defenslve 

tendencles of the opposlng team will usually reduce response time during a 

glven rally ln such situations, experts antlcipate and react qUlckly to the play 

whlle begmners are too Involved ln the execution of basIc volley bail skills and 

so are unable to focus attention on the key cues of the opposlng team Hence, 

novices will generally not be able to anticipate or react as qUlckly to the play. 

The evaluatlon of performance also is Important The expert understands 

the key vanables that underlle task demands, remembers the key plays, 

analyzes why a strategy succeeded or failed tllen either stores the strategy, 
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modifies that strategy or ehmlnates It As the knowledge of the effect of a 

strategy increases, so does the hkehhood of using that strategy agaln This 

may lead to efficient and consistent performance (Allard & Burnett, 1985; 

Bouffa rd , 1986, French & Thomas, 1987, Gallagher, 1984, Gallagher & 

Thomas, 1986, Glaser, 1989, Thomas, French, Thomas & Gallagher, 1988, 

Wall, 1990). 
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ln general, chlldren have minimal metacognltive strategies when learnmg a 

new skill or sport For children ta learn these hlgher level metacognlÏlve skills, 

they must have a basIc procedural and declaratlve knowledge base upon whlch 

to draw (Bouffard, 1986, Gallagher, 1984, Gallagher & Thomas, 1986, Thomas, 

French, Thomas & Gallagher, 1988, Wall, 1990) Gallagher and Thomas 

(1986) state that "the Implementation of a dellberate organlzatlon strategy is not 

content free, but depends upon the nature of the to-be-remembered information 

to whlch the strategy IS applled" (p 124) At the beglnnlng, the teacher must 

focus on developlng a fundamental base of sport-speciflc procedural, 

declaratlve and affective knowledge 

As Glaser (1989) states, higher level metacognltive skilis are important for 

learning and should be introduced and dlscussed throughout the Instructlonal 

process However, as Wall (1986) stresses, metacogmtlve strategies must lObe 

matched to the developmental skill level of the learner If they are to be of any 

value" (p.42-43) As Gallagher (1984) found, once chlldren were taught the 

appropriate sport speclflc strategies, their performance Improved even more, 
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Gallagher felt that many of the dlfferences between chlldren's performance and 

adult's performance IS due to the chlldren's adoption of deficlent strategies It 

should also be noted that, the learner must also be wllllng to use the strategies 

that are taught Motlvated learners are more IIkely to Improve their learning by 

worklng on these strategies and Increaslng their repetoire, whlle learners who 

are not wllling to try these strategies will stay at that level of performance, not 

able to Improve beyond a certain level 

The effective use of metacognitlve skilis allows the student to monitor 

learnlng and oerformance Teachers play an essentlal role in gUldlng children 

to develop metacognltlvely Teachers should encourage chlldren to learn how 

to learn by teachlng them how to practlce effectlvely, how to use feedback, how 

to watch others perform, how to recognlze their own strengths and weaknesses 

and how to Improve them, as weil as how to control thelr emotions ln difflcult 

situations and to learn to focus thelr attention on the task at hand 

To sumrr .3nze, learners must develop metacognitlve knowledge and skilis 

ln a speclflc sport domaln 50 that they can enhance thelr learning and 

performance The Improvement noted by the students Will allow them to enjoy 

belng physically active and to participate more successfully in their chosen 

sport or sports 

Dunng the course of thls research project, a new way of thinking about the 

metacogmtlve aspect ln cognitive sport expertise situations emerged ln 

conJunction wlth information provlded through discussion wlth cognitive learmng 
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experts, the author conlends that individuals may also develop a metacognitive 

awareness of their overall abihty to assess their knowledge, skills and attitudes. 

Using Wall's (1986) schematic portrayal of types of knowledge about action 

(p.35), a new schematic portrayal of the types of knowledge about action has 

been developed. 

As Wall's initial diagram (presented in Figure 1) shows, the knowledge 

based approach identifies procedural, declarative and affective k"owledge as 

weil as metacognitive knowledge and skill. 

metacagnitiue 
skill. 

procedurel 
IcnoLolledgl! 

de cl ara ti VI! 

knaLol'edgl! 

metacagnitiu. 
IcnaLolledg_ 

Figure 1. T !:Ipl!S of kncLoIledgl! abaut actian • 
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m.taccsni ti". 
.lem. 

m.taccsniti". 

Figure 2. Metaccgnitivl! awarl!nl!ss and .xl!cuti",. 

cantral cf thl! pl!rfarmins .1!1f • 

Icnawl.ds· 

While Figure 1 highlights the overfapping of the declarative knowledge, 

procedural knowledge and affective knowledge and emphasizes the declarative 

nature of metacognitive knowledge and the procedural nature of metacognitive 

skill; the shaded area in Figure 2 underscores the central role of metacognitive 

awareness which also acknowledges the close interplay between metacognitive 

knowledge and the metacognitive skills that underly the executlve control of 

learning and performance. 

ln Figure 2, the shading emphasizes the interplay between metacognitive 

awareness and the executive control of the performing self, that is, the idea that 

learners can assess their declarative knowledge, procedural skills and feelings 

in a specifie domain in a systematic and coherent manner . 
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QuestIonnaires Their Use and Construction 

Researchers often need to ask subJects questIons that conflrm flndlngs that 

cannot be determlned through observatIon Tuckman (1978) eloquently states 

the need for questIonnaires ln research by Indlcatlng that by provlding" access 

to what IS 'inslde a person's head', the se approaches make It possible to 

measure what a person knows (knowledge or Information), what a person IIkes 

and dlsl/kes (values and preferences) and what a person thinks (attitudes and 

beliefs) Questionnaires and Interviews can also be used to dlscover what 

expenences have taken place (blography) and what IS occurnng at the present" 

(p.196-197) 

Questionnaires are easy to administer, especlally when large groups are 

Involved They facilltate the compilation of results and they allow for the 

companson of answers among subjects or companson of answers wlth other 

answers for the same subJect The types of response formats and 

measurement scales used ln questionnaires, along wlth the advantages and 

disadvantages will now be discussed 

Response Formats 

There are three types of response formats that a researcher can use ln 

deslgnlng a questionnaire closed response (forced cholce), open response 

(open ended), or a comblnation of the two . 
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Closed responses provide subJccts wlth possible answers that they must 

select from for each question The subject~ are more likely to respond to thls 

type of questionnaire since less effort IS Involved. It IS also more efficient in the 

collection and analysis of data (Anderson, 1990) Open responses reqUire that 

the sUbJects wnte out the answer to each question ln thelr own words. This 

response format allows subJects to express thelr own opinions and allows them 

to explain why they hold these vlews Open responses facliltate the 

identification of key factors ln the situation or trends that may not have been 

antlclpated SUbJects, especlally chlldren, tend not to effectlvely answer open 

response questions because It takes them too much tlme and effort. In recent 

years, many researchers use a combinatlon of the two response formats This 

practlce allows the researcher to flnd out pertinent information about the 

subJects whlch may explain some of the answer selections (Henerson, Morris & 

Fitz-Gibbon, 1978) 

The main types of questionnaire ratlng scales that are used in the field are 

ordered or rank scale, the Thurstone scale, the semantlc different/al and the 

summated ratmg technique (Anderson, 1990; Borg & Gall, 1989; Henerson, 

MOrris & Fitz-Gibbon, 1978) ln general ratlng scales dlfferentiate the subject's 

response on a positive or negatlve continuum. Such a scale allows for a broad 

range of replies withm the tv/o responses. 

The ordered scale provides the subject with a list of items from which they 

are asked to rank the Iteli-:c- in order of importance. Henerson, MOrris and 
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Fitz-Gibbon (1978) state that the ordered scale format IS useful if a limited 

number of items are listed (probably no more than 5) They suggest that thls 

format has IImlted application as It conslderably constralns the subJects' 

responses. 

The Thurstone scale has the sUbJect select one of two possible cholces, 

that is, approve or disapprove Sometlmes a thlrd cholce "no opinion" IS 

offered The tabulation of results IS very easy Tlttle and Hill (1967) feel the 

Thurstone scale may reduce Issues too simpllstlcally 50 that Important 

information which IS related to the intenslty of the judgment may be lost 

The semantic differentlal scale IS made up of a IIst of adjectives and thelr 

opposites wlth blank spaces in between them At the top of the IIst IS the item, 

word or phrase to be judged The subject responds by placrng a mark on the 

continuum between two opposite adjectives that are relevant to the meanrng of 

the key construct According to Henerson, MOrris and Fitz-Gibbon (1978) the 

semantic dlfferentlal glves only a vague, general Impression" wlthout 

information about their source, It IS not often worth the effort expended" (p.89) 

The summated ratlng scale technique IS the most commonly used of ail the 

scales and the most useful A statement or question IS glven anti the subJect 

chooses from a senes of attitude or judgment words on a numbered scale (It 

may be a five, seven or ten pOint scale) ThiS scale offers the researcher an 

excellent tool ta gather oprnions and attitudes and provlde a great deal of 

information in a short period of tlme Anderson and Burns (1989) conclude that 
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the lIkert scale, a form of the summated ratlng scale technique, is one of the 

best response formats to use ln evaluating students' self perceptions because it 

makes the identification and recordlng of thelr cholces a little easler élnd 

provides for a range of mtenslty of response 

Edwards and Kenney (1946) conaucted a study that compared the 

effectlveness of both Thurstone and Llkert scales and found that there was a 

hlgh correlation (r= 92) between the use of both scales and they were equally 

effective ln 1967, Tlttle and Hill Indlcated that many early studies on the 

effectlveness of measurement scales may not have been conducted properly 

due to design problems or Inadequate analysls of results. They dld thelr own 

study on the effectiveness of dlfferent measurement scales in predicttng 

measured attitude and behavlour The study showed that the degree of 

correlation between measured attitude and actual behavlour varied wlth the 

ratlng scale used They observed that slgnlflcant or lack of signiflcant 

dlfferences found 111 many studles looklng at attitude and behavlour may have 

been partlally due to the measurement techntque used They examined the 

effects of usmg four types of measuring scales Thurstone, Semantic 

Differentiai, Likert and Guttman scales The same questionnaire wlth the four 

different scales was glven to 300 college students. The researchers reported 

that the Likert scale was the best predlctor of behaviour (r=.543), they noted 

that the correlation could have been hlgher if even more care and time had 

been taken ln the construction of the questionnaire that was used. They also 
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reported that the Likert scale shows the greatest rehablhty while the Thurstone 

scale was the poorest predlctor and the least rehable of ail the scales The 

summated ratlng technique was excellent for determlnlng the Intenslty and 

speciflclty of feelings Tlttle and Hill (1967) strongly suggest uSlnJ a summated 

ratlng scale such as the Llkert scale for measuring attitudes and opinions 

More recent opinions conflrm these Important flndlngs (Borg & Gall, 1989, 

Gronlund, 1971; Henerson, Morris & Fitz-Gibbon 1978, Irwin & Bushnell, 1980) 

Reliablhty and Vahdity of Questionnaires 

Research uSlng questionnaires has many advantages Anderson (1990) 

states" If weil constructed, a questionnaire pePTllt~i the collection of rehable 

and reasonably valld data relatlvely simply, cheaply and in a short space of 

tlme" (p.207) Aiso If done thoroughly a questionnaire Will help facllitate the 

analysls of results after the data collection IS completed 

A number of problems must be addressed pnor to usmg a self report 

questionnaire The quallty of the questions asked plays a major role in the 

reliablltty ar 4 valtdlty of the data collected Numerous studres conflrm that the 

lack of relia lit Y and valldlty in questionnaIre research is often due to poor 

question design (Allen, 1966; Anderson, 1990, Anderson & Burns, 1989, 

Baranowskl, 1988, Berdle, Anderson & Nlebuhr, 1986, Best, 1981, Borg & Gall, 

1989; Hanrahan, Grove & Hattie, 1989, Hansford & Hattie, 1982, Henerson, 

MOrris & Fitz-Gibbon, 1978, Marjonbanks, 1976, Tuckman, 1978) Baranowskl 
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(1988) states that questions must be clear, deslgned for the partlcular objective 

to be researched and detalled Instructions of what IS expected of the subjects 

must be !Jlven 

Another problem IS that of the subject's knowledge base and expertise ln 

the area that IS belng assessed Allen (1966) found that the Inaccurate results 

ln survey research was often related to the knowledge base of the subject He 

also noted that the more education a subject had, the less likely the sUbJect 

would he or guess on an Item. Other researchers conflrmed these flndlngs 

(Baranowskl, 1988, Klesges, Eck, Mueller, Fullton, Somes & Hanson, 1990, 

Tlttle & Hill, 1967) ln sport situations, Baranowskl (1988) bnngs up a very 

Interestlng pOint about the Influence of the knowledge base of the researchers 

who are developing a questionnaire He states that Improvements ln 

questionnaire design will come through a deeper understanding of the 

information processlng mechanics underlylng physlcal actlvlty experiences, that 

IS, as we know more about how subJects process Information, the types of 

questions researchers develop will be much more accurate 

Self report questionnaires also have the problem of the accuracy with which 

the sUbJects report their behavlour or opinions. Borg and Gall (1989) state that 

self report measures are as accu rate as the self perceptions of the person and 

to the degree to whlch the person IS willing to express them honestly. Factors 

whlch may affect the truthfulness or honesty of respondents IS summarized best 

by Tuckman (1978) He "sts the factors as social desirablllty (trylng to put 
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oneself ln a good IIght), conceallng one's Ignorance about the subJect, or belng 

deviant ln one's responses just to glve crazy answers on purpose or through 

carelessness 

One method used to try to Improve the accuracy of self reports IS 

questionnaire anonymlty Researchers feel subJect anonymlty IS nacessary to 

get accurate replies because the sUbJects may be more open and hOllest If the 

researcher does not know thelr Identlty (Best, 1981, Butler, 1973, Speltz, 1976, 

Tuckman, 1978) However, researchers are not always able to guarantee 

anonymlty Scores may have to be compared to prevlous scores FranCIS 

(1981) conducted a study wlth 300 ten and eleven year olds to determlne 

whethflr guaranteed anonymlty IS an essentlal factor for accu rate measurement 

of attitudes and feelings (In thls case towards religion) There were three 

groups, each of whlch recelved the same questionnaire whlch Included a Ile 

detectlon scale One group wrote thelr names on the questionnaire, ailother 

group wrote thelr initiais on the top corner and folded the corner down and the 

third group dld not put thelr names down at ail Ali subJects were told that thelr 

answers would be confldentlal Results showed no slgmflcant dlfferences 

between the three groups FranCIS states that anonymlty IS not an Important 

factor in affectlng the accuracy of responses to questionnaires She feels other 

factors may affect the accuracy of responses such as age, sex, trust and 

rapport with the researcher, as weil as the content and purpose of the 

questionnaire 
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Holden and Jackson (1981) looked at honesty ln questionnaires Rather 

than anonymlty, they concentrated on many researchers' methods of hldlng or 

dlsgulsmg the test Items ln the test, so that the subJect does not know what IS 

belng assessed Holden and Jackson found that dlsgulsmg the test Items IS not 

essentlal for accurate self assessment It IS much better to be obvlous than 

subtle for test valldlty, but not ta the pOint where the researcher IS emphaslzing 

deslrable or undeslrable charactenstlcs They found ln thelr study that one of 

the best ways ta recelve honest self measures IS ta encourage honesty with the 

sUbJects before they answer the questionnaire This was also confirm'3d ln 

Leslle's study ln 1981 

The problem of faklng answers or answering carelessly on questionnaires 

was addressed by O'Deli (1971) ln hls study he compared the ablllty of 

dlfferent carelessness scales to detect If a questionnaire was completed with 

care or not He found that none of the scales were very effective O'Deli states 

that an effective method for weedlng out problems IS to ask questions ln the 

test about the respondent's honesty, whether the sUbJect understood the 

questions and whether the sUbJect checked to see If any questions had been 

accldently omltted 

Allen (1966) examlned the problem of faklng answers on questionnaires 

through the use of fllter questions, such as a bogus Item that asks for an 

opinion ta check on the valldlty of responses ln the test If the subJect 

expresses an opinion on thls Imaglnery Item, then It may be possible that the 



• 

• 

• 

59 

subject's other responses are also false He found that thls technique was not 

very good because the subject may have answered ail other questions honestly 

but may not have understood the bogus question properly 

Looklng at the dlsadvantages of questionnaire research through the many 

studles done and clted here, ail the researchers come up wlth the same 

suggestions. If the questionnaire IS weil constructed, IS worded appropnately 

for the sample that IS bemg tested, clear Instructions are glven, honesty ln the 

sample's responses IS stresserj at the beglnnlng, questions are asked based on 

the knowledge base of the sample, a pilot test IS glven and reVISlons are made 

the results collected for the research are more Ilkely to be valld and rellable 

This Will be dlscussed agaln in the next chapter ln relation to the deSign of the 

questionnaire that Will be used ln thls study 
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An Important question to conslder IS the accuracy wlth whlch children can 

assess thelr actual sklll level ln sport situations 

Shavelson, Hubner and Stanton (1976) stated that chlldren's perceptions of 

themselves are formed through thelr own expenence wlth and Interpretation of 

the envlronment ln whlch they are operatlng Such judgements are influenced 

by many sources Accordlng to Harter (1982) and Roberts (1984) these 

sources may Include evaluatlve feedback from slgnlflcant people such as 

parents, teachers, coaches or peers, performance companson wlth other 

chlldren, Internai cntena such as persor.al goals or the percelved degree of skill 

Improvement, and actual performance outcome The vanatlon ln ~,he sources 

that Influence chlldren's self assessments may also, ln part, be due to age 

Parsons and Ruble (1977) found that preschool age chlldren (4,5,6 year 

olds) dld not use performance outcomes ta make thelr assessments ln 

general, they found that at thls age chlldren's assessments were not very 

reallstlc Parsons and Ruble suggest that thls may be due to the chlldren's 

cognitive Immatunty and IImlted social expenence Other studies also found 

preschool age chlldron's Judgement of thelr performance to be unrealistically 

hlgh ln other words, younger chlldren seemed to have an exaggerated vlew of 

thelr own abllities (Harter, 1982, Nlcholls, 1978, 1979, Nlcholls & Miller, 1983, 

StlpP!-, 1981, Stlpek & Hoffman, 1980, Stlpek & Tanatt, 1984) 
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Nlcholls and Miller (1983) found that very young children do not seem to be 

able to dlfferentlate between effort, ablllty or task difflculty For example, when 

children expend a great deal of effort trylng to perform a task, they feel they 

have been very successful, no matter what the outcome As chlldren get older 

(6,7,8 years old), Nlcholls and Miller report that they now start to use the 

performance of peers as a basls for maklng self assessments and are, 

generally, now able to differentlate between effort, ablllty and the dlfflculty of the 

task. As a result, thls age group IS conslderably better able to accurately Judge 

thelr own knowledge and sklll 

Stlpek and Tanatt (198i1 ) found that at ages 6,7 and 8 there were Important 

changes ln the chlldren's cognitive processlng ablllties These changes 

influence the processrng and integration of the evaluatlve feedback recelved 

trom others and the compansons they make wlth the performance of thelr peers 

ln determlnlng thelr own self evaluatlons Stlpek and Hoffman (1980) and Stlpek 

(1981) found that at thls age, chlldren were able to use past performance more 

effectlvely to assess thelr own skills ln a systematlc manner Harter (1982) 

states that chlldrer. begln to put peer compansons rnto a larger context and 

integrate this data wlth Information from other sources to more appropnately 

judge thelr own knowledge and skilis 

Around the age of 10 and older, Harter (1982) reports that a cognitive 

maturation often occur~ whlch results ln chlldren developlng an "rnternal set of 

performance cnterra or standards" that they can use ln partlcular Situations ta 



• 

• 

• 

62 

make falrly accuratE~ assessments of their own knowledge and skills Horn and 

Hasbrook (1987) support Harter by statlng that the mternallzatlon of achievment 

or performance standards and the effective use of these standards for self 

evaluatlon can only occur wlth a certain level of cognitive matunty, whlch they 

found develops around age ten 

Many studies have shawn that children from the ages of 9 and older 

provlde rellable and reallstlc self assessments of their ablilties (Nicholls, 1978, 

1979, Sangulnettl, Lee & Nelson, 1985, Shaklee & Tucker, 1979, Stlpek, 1981, 

Stlpek & Tanatt, 1984) Shaklee and Tucker (1979) found a slgnlflcant 

dlfference m ablilty ta Judge thelr own skilis as age Increases The older 

chlldren were more accuratp ln asssessing thelr skilis Stlpek (1981) and 

Stlpek and Tanatt (1984) found very slgmflcant and positive relatlonshlps 

between thlrd grade chlldren's self perception and the teachers' assessment of 

the chlldren's skilis SangUinetti, Lee and Nelson (1985) report correlations of 

89 and hlgher for older chlldren, aged 8 and up, when companng thelr self 

assessments wlth those of thelr teachers Hence, chlldren ln grade 7 and 

hlgher are expected to be able to Judge thelr own knowledge and Skills quite 

reallstlcally and accurately 

Speclflcally, ln the sport field, ta Increase the accuracy and reliablilty of self 

assessment, researchers such as Hansford and Hattie (1982), Feltz (1988) and 

Baranowskl (1988) stress that children need to be asked sport-speclfic 

questions uSlng a termlnology that IS appropnate for their knowledge base . 
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One Interesting observation from some of the studles is that as chlldren 

grow older they tend to underestlmate thelr ablllties (Klesges, Eck, Mellon, 

Fulrton, Somes & Hanson, 1990, N,cholls & Miller, 1983, Parsons & Ruble, 

1977; Ruble, Parsons, & Ross, 1976, Stlpek & Tanatt, 1984) Parsons and 

Ruble (1977) suggest that thls phenomenon may be due to the social 

unacceptabillty of seemlng to be sure of success or showrng overconfldence 

63 

Another factor that may affect the accuracy of self reportlng ln sport 

domalns, may be gender Many studles have found that females tend ta 

underestimate thelr ski Il levels ln companson ta males (Corbin & NIX, 1979, 

Corbin, Stewart 6.. Blair, 1981, Feather & Simon, 1973, Fneze, Parsons, 

Johnson, Ruble & Zellerman, 1978, Grrffrn, Keogh & Maybee, 1984, Harter, 

1982, Klesges, Eck, Mellon, Fulrton, Som es & Hanson, 1990, Maccoby & 

Jacklln, 1974, Parsons & Ruble, 1977, Sangulnettl, Lee & Nelson, 1985, Stein, 

Pohly & Mueller, 1971, Stlpek & HOffman, 1980, Thomas, French, Thomas & 

Gallagher, 1988) However, there 15 sorne equlvocatlon ln thls area Lenney 

(1977) feels that sorne factors tend to cause females ta have lower 

expectatlons thé..n males such as the task belng gender appropnate (1 e 

consldered a male sport, therefore It may not be thought of as soclally 

acceptable for a female) or females companng thelr abllities to males rather 

than other females These flndrngs were supported by Wylle (1979) and 

Hansford and Hattie (1982) However, Sangurnettl, Lee and Nelson (1985) 

found that even ln a gender approprrate sport, girls rated themselves lower than 
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the boys The eVldence that females may underestlmate thelr own skill abllities 

must be consldered when examlnlng self assessment results 

ln summary, many studles have shawn that by the age of ten, children can 

make falrly accurate and realistlc self assessments of their Skills, especially 

when asked sport-specifie questions uSlng words and terminology wlth which 

these chlldren are famillar 
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CHAPTER THREE 

METHODS AND PROCEDURES 

As stated prevlously, It seems Important to glve students an opportunlty to 

learn about what factors may contnbute to developmg expertise m a glven 

sport Recent studles have shown that the knowledge athletes have about 

themselves and about the demands the sport makes on them are Important 

factors in the sklll development process 

The Initiai section of thls chapter descnbes how the Self Evaluation 

Questionnaire (SEV) was developed, based on cognitive learnlng pnnclples of 

ski" acquisition Later sections descnbe the procedures that were used to 

admlnister, assess and evaluate thls Instrument 

Selection of the Unit of Instruction 

The cholce of volleyball as the unit of Instruction was made because of the 

researcher's expertise ln the area through personal playlng expenence at an 

ellte level, as a level 3 coach ln volleyball, and as an expenenced teacher of 19 

years who co-authored a Volleyball Teachlng Manual for hlgh school teachers 

ThiS expertise was extremely Important ln the development of the Items whlch 

were included in the questionnaire 
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Selection of SubJect Sam pie 

The sam pie for thls study was taken from ail 12, 13 and 14 year old girls in 

ail three grade elght physlcal education classes, totalling 80 girls, at Sacred 

Heart School ln Montreal The Intelligence level of the subJects was wlthln the 

normal range based on school cnterra and no subJects wlth known 

neuromuscular Impalrments were Included ln thls study 

The age level of 12, 13 and 14 year olds was used because these students 

have physlcal education every other day as part of the Cycle 1 Physlcal 

Education programme This pattern of instruction glves the students more 

exposure to the unit of Instruction and so offers more opportunlty for sklll 

learnlng 

It should be noted that considerable tlme was spent Identlfying a sUltable 

settlng for thls study Attempts were made to frnd addltlonal settmgs which 

would meet the cnterra set for the study, however, It was Impossible to frnd an 

expenenced teacher of phys!cal education who was teachlng a well-planned 

volley bail unit wlth sufflclent numbers of students at the same tlme to Increase 

the subJect pool Glven the need to Identlfy a range of sklll ln volleyball, control 

for gender, as weil as the number and quallty of lessons, admrnlstrative 

feaslblilty, and tlme constralnts, It was Impossible to Increase the study to 

Include approprrate control groups . 
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One concern wlth the use of 12, 13 and 14 year olds ln grade 8 mlght be 

thelr abliity to effectlvely evaluate themselves However, as noted ln the revlew 

of the IIterature, man y studles have shown that by the age of 11 or 12, the 

maJorrty of chlldren can accurately assess thelr skills ln relation to thelr actual 

performance ln school (Feltz, 1988, Harter, 1982, Horn & Hasbrook, 1987, 

Nicholls, 1979, Parsons & Ruble, 1977, Ruble,1983, Stlpek, 1981, Stlpek & 

Hoffman, 1980, Stlpek & Tanatt, 1984) 

The selection of the grade 8 girls was not a random selection It was not 

possible or feaslble to randomly assign students to groups as the school dld not 

allow Intact classes ta be dlsrupted or dlvlded for the purpose of thls study 

Since Intact classes were used, It was very Important to descrrbe thelr 

characteristlcs ThiS was done by refernng to the school records of the 

students ln the respective classes for levels of mtelligence, SOClo-economlC 

backgrounds and matunty levels The equlvalency of the dlfferent physlcal 

education classes was also examrned by the teacher who was Involved ln the 

study, as weil as through statlstlcal analyses whlch Included class as one of the 

factors 

Selection of the Teacher 

As the subject selection Involved Intact classes, It was very Important to 

consider another Important vanable, the teacher The teacher IS an Important 

conSideration ln thls study as she IS responslble for the ratlng and placement of 

tr, .... students Into hlgh, medium or low volleyball sklll groups as weil as the 
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Instruction of the Unit of volleyball ln the class The teacher Involved in thls 

study has been recognlzed as an excellent teacher by her Pnncipal and by her 

colleagues As she has coached volley bail in her extracurncular and physlcal 

education programme and has taught for twenty-three years, It IS assumed that 

she has a good knowledge base ln volleyball 

Recent research has shown that the abllity to recognlze, analyze, 

categonze and glve accurate feedback for ski Il correction is dependent on the 

teacher's expenence and famillanty wlth the sklll (Armstrong & Hoffman, 1979; 

Siscan & Hoffman, 1976, Imwold & Hoffman, 1983, Locke, 1972, Osborne & 

Gordon, 1972, Rlnk, Werner, Hahn, Ward & Timmermans, 1986) Imwold and 

Hoffman (1983) state that ski Il ln analyzlng movement Ilke sklll acquIsition 

Il depends upon an elaborate repetolre of task speclflc knowledge reqUlnng 

practlce over a protracted penod of tlme for ItS development" (p 154) ln fact 

Armsfrong and Hoffman (1979) state that analytlcal skilis are gamed through 

teachlng expenence rather than through actual playlng expenence 

Gusthart and Kelly (1991) conducted an extremely Interestmg study that 

assessed the relatlonshlp between teachers' skilis ln volleyball and the students' 

learnlng of those skilis They found no relatlonshlp between the volley bail skill 

performance of the teachers and learnlng ln volleyball of thelr students. In 

other words, the effectlveness of the Unit of volleyball InstrL.,~~lon, did rH ,t 

de pend on the sklll proflclency of the teacher but rather on how weil she 

organlzed and managed her classes, motlvated and gave helpful feedback to 
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her students This ablhty seemed to Improve wlth expenence 

Since the teacher who agreed to partlclpate ln t~IS study IS an expenenced 

physlcal educator, follows a well-deflned unit of rnstructlon supphed by the 

physlcal education consultant that was developed ln consultation wlth experts 111 

the field, and she has qUlte an extensive volleyball knowledge base through her 

teaching and coachmg expenence, It IS assumed that the class dlfferences due 

to teachlng should be at least somewhat mlnlmlzed 

Development of the Instrument 

Determination of the Questionnaire Response Format 

One of the objectives underlylng the development of the Self Evaluation 

Questionnaire was to create an Instrument that wou Id be easy and relatlvely 

qUlck to admlnlster to large groups and whlch would allow for compansons of a 

student's performance before and after a unit of Instruction Considerable 

thought went Into the cholce of the response format and ratlng scale to facliltate 

the effiCient collection of the data A closed format was used ln the deSign of 

the questionnaire ln arder ta make It as easy as pOSSible for the students ta 

respond to each of the Items 

A ten pornt summated ratrng scale was us,ed as It offers one of the best 

response formats ta use ln assessrng students' self perceptions (Anderson, 

1990, Berdle, Anderson & Nlebuhr, 1986, BoqJ & Gall, 1989, Henerson, Morrrs 

& Fitz-Gibbon, 1978, Tlttle & Hill, 1967) The summated ratlng scale IS easy to 
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understand and provldes for a range of Intenslty of response (Anderson & 

Burns, 1989) This response format makes the use of the questionnaire less 

tlme consumlng whlch IS an Important consideration as teachers and students 

do not enJoy glvlng up thelr whole class tlme to complete tests 

At the end of each section two questions were asked, one about the 

dlfflculty ln answenng the questions ln the partlcular section and one about the 

students' understandmg of the questions ln the partlcular section One reason 

for mcludlng these questions was to determlne If there were certain sectloilS 

that were more dlfflcult to complete than others Another purpose for Inc[udlng 

those two questions was to prevent or at least control the tendency of students 

to carelesssly fIII out thelr questionnaires O'Oeli (1971) suggested the Inclusion 

of these types of questions IS an effective technique to curb carelessness 

Each Item scale contalns both a mldpOlnt for an "average" answer and a 

"do not know" category to encourage students to answer every question and 

not to leave blanks Both Holdaway (1971) and Anderson (1990) suggest these 

two additions ln the summated ratlng scale ta Increase the validlty of the 

Instrument 

Oevelopment of the Volley bail Questionnaire 

As was stated ln the last chapter, in deslgnlng a valid and rellable 

questionnaire, a number of Important factors must be consldered The 

questionnaire must be weil constructed and worded appropnately for the 

sam pie that IS belng tested Only questions that are appropnate for the 
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knowledge base of the sample should be Included Clear Instructions must be 

glven and honesty ln answenng each Item must be stressed The Instructions 

should Indlcate that there are no nght or wrong answers A pilot test of the 

Instrument should be completed and revlslons made Ali of these 

recommendatlons were followed ln developlng thls Instrument 

As dlscusse,j ln the revlew of the IIterature, a number of researchers have 

recommended that sport-speclflc questionnaires be developed to help teachers 

and students ln the sklll acquIsition proeess (Feltz, 1988, MeAuley & CIII, 1983, 

McAuley & Duncan, 1990, Ornsteln & Naus, 1985, Robinson & Howe, 1989, 

Thomas French & Humphnes, 1986, Wall, 1986, Weiss, Wlese & Kllnt, 1989) 

Acqulred knowledge developed over a penod of tlme IS a major determlnlng 

factor ln ski Il performance, especlally ln cognltlvely-demandlng sports such as 

volleyball It has been suggested that such acqulred knowledge IS developed ln 

flve domalns procedural, declaratlve, affective, metacognltlve knowledge and 

metacognltlve sklll An Important aspect of aeqUired knowledge IS 

metacognltlve knowledge, that IS an awareness of one's entlre knowledge base 

ln a specifie domaln Glven the fact that expertise IS categonzed by more 

sophlstlcated organlzatlon and use of knowledge, It was assumed that 

developlng a self evaluatlon Instrument that would help students systematlcally 

evaluate thelr knowledge base mlght ultlmately contnbute to the development of 

sport-specifie expertise ln volleyball As a result, It was declded to develop a 

Volleyball Self Evaluation Questionnaire based on cognitive sklll learnmg 
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pnnciples 

The skills, concepts and strategies in each section of the questionnaire are 

based on key fundamental aspects of volley bail that expenenced teachers have 

agreed should be taught to students aged 12 to 14 years The Initiai selection 

of items was based on the author's knowledge and expertise ln volle~ bail The 

selection of Items was also gUlded by the Vnl!oyball Oevelopmental Model 

(1981) of Sawula & Valenote publlshed by the Canadlan Volleyball Association 

To determme the face vahdlty, elght experienced hlgh school physlcal 

education teachers, of whom two were level three volleyball coaches and one 

was a level four volley bail coach, were asked to answer the followlng questions 

1. Do you understand the ratlng system and instructions used? 

2 Do you understand the questions and thelr Intent? 

3 Do you feel that ail aspects of learnmg volleyball at the grade 8 level 

have been covered? If not, what IS mlsslng? 

From the feedback that was recelved the questionnaire was modlfled to 

include both game and practlce situations ln the assessment of students' 

volleyball ski Ils. Modifications were also made to correct some amblguous 

questions and instructions The same indlvlduals revlewed the modlfied 

questionnaire and ail of them were satlsfled wlth ItS content 

A pilot test was then conducted Involvlng SIX grade 8 students randomly 

selected from LIndsay Place High School, three girls and three boys The 

author met these students ln pairs and they were asked ta read the instructions 
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and questions These students re&d the questions, noted any problems and 

then dlscussed these problems at the end of the session Ali discussions were 

recorded wlth the students' permission. The author dlscussed the meaning of 

each question and asked If there were dlfflculties or confusions ln 

understandlng the words, Instructions or Intents of the questions. The reactlons 

of the students were Interestlng as they had l1ever thought about learnmg a 

sport fram such a holistlc perspective The questlonmllre was agaln modified to 

correct terms and Instructions that were too dlfflcult for the students to 

understand Two questions were completely rewritten as the students found 

them confuslng 

Another pilot test was conducted at the same school wlth four differe"t 

StUdSi1ts selected at random (two boys and two girls) usmg the modlfled 

qUt3stionnalre Agaln recorded Interviews were completed wlth pairs of 

students On thls occasion, students were asked to read the questionnaire and 

Jot down any problems or mlsunderstandlngs they mlght have as they answered 

each of the Items on It At thls time the author tlmed how long it took each 

student to complete the questionnaire (approximately 20 minutes was the 

average tlme for completlon) At the end of thls session, the students were 

agaln asked speclflcally about the questionnaire, such as the intent of the 

questions, their wordlng, any dlfficultles in understanding the items or using the 

ratlng scale Ali the students suggested that ail the questions with the same 

descriptive labels be posltioned together so there would be less confusion TrIe 
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students also suggested drawmg a soIJd "ne fram the end of the question to the 

rating scale 50 that the correct ratlng scale number would be readlly circled 

The students also suggested that the game and practlce context be clanfled 

As a result of the interviews and feedback of ail the students Involveo, It 

was determlned that the final questionnaire was appropnately worded for the 

sample being tested and the Items appropnately assessed the knowledge base 

of the students A copy of the Self Evaluation Questionnaire (SEV) can be 

found ln Appendlx A-1 

Procedure 

An inltal meeting was held wlth the Principal of Sacred Heart School ta ask 

her permission ta conduct thls study ln her school, to Inform her about tne 

purpose and the procedures of the study and to make final arrangements for 

this .esearch The te:acher who was Invoived ln the study was selected on the 

basls of the criteria outlined prevlously As a result, the Pnnclpal, teacher and 

students agreed to particlpate rn the study, 

A meeting with the teacher took place !:Iefore the study started to tnform her 

of the procedures that would be carned out ln her classes The author 

explarned how to use the skill ranking form, a copy of whlch can be found in 

Appendlx A-4 The administrative procedures for the questionnaire were then 

discussed, a copy of which can t.e found in Appendlx A-3 
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The SEV questionnaire was glven to ail students ln the grade 8 girls' 

physlcal edu~atlon classes Involved ln the study Just prior to the volleyball 

instructlonal programme The Investlgator stressed the Importance of honest 

answers and the Importance of answenng expcUv how they felt about each 

Item The students were Informed that thelr al1swers on the questionnaires 

were confldentlal To ensure anonymity each st'Jdent was glven a numbered 

questionnaire, only the researcher knew who belonged to eact'; questionnaire. 

Instructions on how to answer the questionnaire were glven to the whole class 

before the questionnaires were dlstnbuted 

After the second volley bail class, the teacher was asked to rank her 

students accordlng to thelr volley bail sklll level uSlng the Volleyball Sklll 

Ranking Form She was then asked to complete the Volleyball Ski il Ranl.lng 

Form two days later to test for her rehablÎlt~' in ranklng the students 

A flve week volley bail unit of instruction took place ln whlch each class 

recelved instruction every second day Hence in flve weeks the students had 

approxlmately thlrteen lessons 

Dunng the second to last physical education class in volleyball, the teacher 

completed another Volleyball Sklll Ranklng Form on each student. At the end 

of the unit of volleyball, the questionnaires were glven agaln to only those 

students who had completed the tirst questionnaire. The same emphasis and 

Instructlon5 were given to the whole class before the}' answered the 

questionnaires. At the same tlme, the teacher completed the final Volleyball 



• 

• 

• 

76 

Skill Ranklng Form rn order to check agaln on the rellablilty of the skill ranklng 

completed on the students 

The Pilot Study 

The main purpose of the pilot study was to test the procedures and 

techniques of the proposed study and determrne If they worked satlsfactonly :t 

was also used to examine If there were still any problems rn the questionnaire 

design 

The pilot study was conducted at Lindsay Place High School uSlng two 

grade 8 girls' physlcal education classes, totalling 54 students Both classes 

were taught by the seme teacher The teacher was rnformed about the 

procedures and was glven the questionnaire and the evaluatlon form a week in 

advance, sa as to become famillar wlth It The procedures for the pilot study 

were those eyolalned rn the procedure section of thls chapter 

Feedback from the students and teacher rnvolved rn the pilot study helped 

to conflrm that there dld not appear to be any problems ln the procedures or ln 

the evaluatlon rnstrument Most of the students thought the questionnaire was 

rnterestlng, however, some thought the questionnaire was dltflcult because It 

made them thrnkl Some of the girls commented that they had never thought 

about some of the Ideas that were mentloned ln the questionnaire when they 

were practisrng a sklll The teacher also commented on the questionnaIre She 

ihought that It had Increased her awareness about sklll learnlng, as she was 

introduced to some new ways of thinklng about tradltlonal ideas concernrng 
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teachlng and learnlng 

Thp. pilot data were used to determlne the internai reliabliity of the 

questionnaire by the use of the split half reilabliity estll11ate, 1 e , the 

Spearman-Brown formula The rellabliity was found to be 0 903 whlch :s very 

good It must be noted that a small sample Wé; used The rellabliity estlmate, 

however, does serve as an Indicator that the qu€stlonnéAlre probably has 

relatlvely good Interna' rellabliity 

Design 

Due to the constrelnts of the Intact groups that were used, the 

developmental nature of thls study, the extensive Involvement of both students 

and the teacher, as weil as professlonal ethlcs that prevented the use of control 

groups, a quasl-expenmental pre-test post-test design was employed The 

reason for the use of a pre-test IS twofold One reason is to check for the 

relative eaUivalency of groups before the treatment and to allow for the 

appropnate blocklng of the students mto sklll groups (Anderson, 1990, 

Anderson & Burns, 1989, Best, 1981, Borg & Gall, 1989) The pre-test 

provlded an mdlcatlon of the degree to whlch the vanous IntaCt classes are 

eqUivalent Such Information was helpful ln the interpretation of the changes 

that occurred due to the Instructlonal programme. 

When uSlng Intact class samples, researchers often recommend uSlng the 

student as the unit of analysls, but Include the vanable "class" ln the design 

(Anderson & Burns, 1989, Borg & Gall, 1989; Glass & Hopkins, 1984, Hopkins, 
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1982) This strategy enables one to determine If class had a slgnlflcélnt main 

effect on the results and If there was a signlflcant interaction between the 

students and the class unit ln whlch they were taught Sirice the students are 

being observed and tested tWlce, a repeated measures analysls of data was 

ured to examine the effect of the treatment 

The Inde pendent variables of the study arE> the students, the sklll level of 

the students of whlch there are three levels (hlgh, medium and low ski!!), the 

class of the student of WlllCtl there are three ln thls study and the tlme of 

testlng pre-test and post-test It must be noted here, that the Volleyball Sklll 

Ranklng Form asked the teacher to determlne flve sklll grouplngs However, 

only three levels of sklll were used ln analyzing the data as It was thought that 

thls would Increase the dlverslty of sklll groups for the purposes of thls study 

The sUbJect variable was nested wlthln the sklll and class factors, and crossed 

wlth the test tlme factor, whlle the factors of Sklll, class and test tlme are 

crossed USlng Lee notation, the design study was 

S18 (A3 x C3 ) X T2 

where s is the subJect, A is the sklll group, C IS the class unit and T IS the test 

time. 

The dependent variables were summed scores for each section of the SEV 

questionnaire. Different subtotal sums were also used representlng the 

different knowledge domalns (metacognltlve awarene5S u~ proceaural practice 

knowledge, procedural game knowledge, declaratlve knowledge, affective 
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practice knowledge, affective game knowledge and metacognitlve skill) as weil 

as a total score for the overall metacognitlve awareness of volleyball skili. 

Data Analysis 

The data were collected and Inputed onto the SYSTAT programme for IBM 

compatible computers 

The Spearman Rank Order correlatlonal analysis was used to evaluate the 

teacher's conslstency in ranklng her students' volleyball skill level, to examine 

the relatlonshlp between the teacher's ranklng of student's skill levels and the 

stL'dents' scores on the varrous sections of t~,a SEV, and to determine the 

relationshlp between the students' percelved skill levels as asses ,ed on the 

SEV and that of the teacher's rankrng of the students' sklll, as weil as with the 

total score on the SEV ln addition, the Spearman Rank Order correlatlonal 

analysls was used to examine the relatlonship between the total SEV score and 

the scores the students obtalned on each of its sections 

Multivariate, unlvanate and l,;nlvarrate repeated measures analyses of 

vanance were used ta examine the dlfferences due ta sklll level ln each section 

of the SEV as weil as the overall total score and determlne if there were 

changes in the SEV scores as a result of the Instructional programme of 

volleyball . 
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CHAPTER FOUR 

RESUL TS AND DISCUSSION 

ln order to systematlcally present the results of this study, thls chapter IS 

dlvlded into flve major sections The initiai section provlde3 a bnef overview of 

the development of the SEV Questionnaire, ItS structure rnto six sections and its 

overall purpose of assesslng the metacognltlve awareness of students' 

volleyball Knowledge The second section, entltled Sklll Rarl!~lng and the SEV 

Questionnaire, descnbes the sample of ~·tudents used, the sklll rankrnÇls of the 

students and how the sklll level of the students relates to thelr performance on 

the items ln the SEV questionnaire. The thlrd section, entltled Understandrng of 

the SEV Questionnaire, addresses the followlng two questions that were posed 

in the rntroductory chapter, namely 

1. What sections of the SEV were the most readlly understood by the 

students? 

2 Dld volleyball skill level dlfferentially affect the ease wlth which students 

understood each section of the SEV? 
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The fourth section, entltled Percelved Degree of Dlfflculty ln Answenng the 

SEV, attempts to ascertam more fully the task demands students faced when 

answenng the Iterns on the questionnaire This sl:::ction addresses the following 

two questions that were posed in the Introductory chapter, namely. 

1 What SEV sections dld the students Indlcate that they perceived to be 

the most dlfflcult to answer? 

2 Dld the volley bail sklll level of the students dlfferentially affect the 

students' perceived dlfflculty in answenng each section of the SEV? 

The final section, entltled Sklll Level and Results on the SEV Pnor to and After 

Instruction, attempts to answer the following two questions that were posed ln 

the introductory chapter, namely 

1 Does the volley bail sklll level of the students affect thelr SEV scores 

and are the section scores influenced by thelr skill level? 

2. Wnat effect did a programme of volleyball Instruction have on the SEV 

scores and were the change scores differentially affected by the skill 

level of the students? 
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A Bnef Overvlew 

The Self Evaluation ln VolleybfÀlI (SEV) Questlonna!re was deslgneci to 

assess the metacognltlve awareness of grade elght studenls ln volley bail As 

stated ln Chapter Three, a 10 pOint summated ratlng scal9 was used fur each 

Item ln the SEV, as thls scale was easy for the students to understand and It 

provlded a wlde rarlge of response for the students When determlmng the 

results for each section of the SEV, the numencal responses on each of the 

Items ln the SIX sections were added together :0 generats a mea'1 that reflected 

an overall section score out of 10 The total SEV score was based on the 

scores ln each section and a total mean score was generated out of ten 

Each section of the SEV purported to assess a dlfferent aspect of the 

metacognitlve awareness of the students' knowledge of volley bail Thus, as 

noted ln the Methods Chapter, the mean score on ~ach section reflected the 

students' metacogmtlve awareness of thelr procedural knowledge ln practlce 

situations, procedural knowledge in game situations, metacognltlve sklll, 

declaratlve knowledge, as weil as affective knowledge ln game and practice 

situations It was assumed that the total score on the SEV was a relatlvely 

good indication of the overall metacognltlve awareness of the students' 

knowledge base ln volley bail Thus, the:-e were SIX subsectlon scores and one 

total score that were used as depf:mdent vanables The Inde pendent vanables 

were skill level and class unit. The mean scores on the SEV for each Indlvldual 
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'Nere calculated for each section and then a mean was generated for the 18 

students at each sklll level The same procedurG was used wlth the total SEV 

score Two questions were posed at the end of each section The first 

question a~sessed how dlfflcult the students percelved the answenng of each 

question ln eacn section and the second question was related to the degree to 

whlch the students understood the questions ln each section of the SEV 

These results along wlth the standard devlatlons are presented later ln thls 

chapter Furthermore, unlvarrate and multlvarrate ANOVA's were condLlcted on 

these two questions for each of the seven dependent vanables The results will 

be dlscussed ln the approprrate sections 

As stated ln the prevlous chapter, multlvarrate and unrvanate analyses of 

vanance wlth class as a factor were com;:>leted ln order to determlne If there 

was a dlfference ln SEV results due to the Physlcal EdlJcation class unit ln 

whlch each student was asslgned As Appendices 8-1 to 8-12, C-1 and C-2, 

E-1 and E-2, and H-1 and H-2 show, the MANOVA and ANOVA results 

Indlcated that there were no slgnlflcant dlfferences between the three classes 

and that there were no Interactions between class and sklll level Thus class 

unit dld not hav6 an effect on the results, and SOit was not Included ln further 

analysls 
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Sklll Ranklng and the SEV Questionnaire 

As descnbed ln Chapter Three, the subJects ln thls study were 80 grade 

elght girls from Sacred Heart Hlgh School ln Montreal who had relatlvely IIttle 

volleyball playlng expenence The mean age for the group was 1390 years 

with a :tandard devlatlon of 0 33 The girls were grouped Into three volleyball 

skill levels based on the completlon of the Volleyball Ski Il Ranklng Form by the 

teacher As mdlcated above, the volleyball sklll ranklng process was completed 

bot~) before and after the Instructlonal volleyball unit As descnbed ln the 

Methods section, flve sklll groups were Identlfled ln each physlcal education 

class, however, as reported earller, for the analysls of the results only three ski Il 

• groups were used, the top, mlddle and bottom group ln each class Each of the 

three ski Il groups had 18 sludents ln It Table 1 shows the mean age and 

standard devlatlon of the students ln each sklll group, there was no slgnlflcant 

dlfference ln age among the groups 

Table 1 

Mean Age and Standard DeViations of Sublects ln each of 

the Three Sklll Groups (N=54) 

Sklll level Mean age ln yrs Standard devlatlon 

Top 1380 0.27 

Middle 1397 030 

• Bottom 1386 043 



• 

• 

• 

85 

The teacher Involved ln the study taught ail three grade elght classes. As a 

result, It IS assumed that the criteria for ranklng the students Into sklll levels 

remalned relatlvely cons~ant across the three classes The teacher had 22 

years of teachlng expenence and held a Level 3 Coaches' Certlflcate ln 

volleyball Hence, based on past studles, It was assumed that the teacher 

could accurately assess and rank her students Into volleyball sklll groups 

(Arm~trong & Hoffman 1979, Biscan & Hoffman, 1976; Gusthart & Kelly, 1991, 

Imwold & Hoffman,1983, Locke, 1972, Osborne & Gordon, 1972, Rlnk, Werner, 

Hohn, Ward & Timmermans, 1986) 

An initiai concern ln thls study was the accuracy wlth whlch the teacher 

could assess the sklll level of each student prior to the Instructlonal programme 

glven the fact that she had not taught them volleyball before Hence, the 

teacher completed the Ski Il Ranking Form on ail of her students before and 

after the volley bail programme to assess at whlch time she was the most 

accurate ln the pre-Instructlonal situation, a Spearman rank order correlation 

of 0 753 was obtained between her initiai rankrng and the one completed after 

two Intervening days ln the post-Instructlonal situation, a correlation of 0.830 

was obtalned on thls ranklng/reranklng exercise Clearly, the teacher was more 

accurate ln her sklll ranklngs ln the post-Instructlonal situation. Table 2 shows 

the Spearman Rank Order correlation obtamed when teacher rankings are 

correlated wlth the Total Score obtalned by each student on the SEV Agaln, it 

is clear that the post-instructlonal rankings and ratings are the most appropriate 
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to use This Information provldes further evidence that the post-rnstructlonal 

teacher rankrngs are clearly beUer than the pre-instruchonal ranklng and so 

should provide the most accu rate results m the analysis of the data collected 

Hence, the sklll groups were based on the post-rnstructlonal rankmgs 

Table 2 

Spearman Rank Order Correlations of Teacher Rankmgs of Students' 

Ski" levels on the Pre and Post Instructlonal Subsectlon and Total 

SEV Score Results 

Correlation of pre-mstructlonal SEV 
scores wlth 

pre-.nstructional post-instructlonal 
teacher ranklngs teacher ranklngs 

Correlation of post-mstructlonal SEV 
scores wlth 

pre-instructIOn al post-mstructlonal 
teacher rankmgs teacher rankmgs 

Procedural 
practice 
knowledge 

Procedural 
game 
knowledge 

Metacognitlve 
skill 

Declarative 
knowledge 

Affective 
practlce 
knowledge 

Affective 
game 
knowledge 

Total SEV 
score 

013 

0.098 

0221 

0.385 

0.386 

0.365 

0362 

0235 0323 0562 

0.256 0317 0519 

0.271 0361 0.556 

0.404 0371 0.541 

0471 0.405 0.631 

0.516 0.375 0.509 

0.314 0459 0.706 
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The above relatively strong correlations between the section scores and the 

total score of the SEV and the teacher's rankings of the ski" level of the 

students provldes considerable support for the content valldity of the 

questionnaire Further support for the coment valldity of the SEV is derived 

from the students' own percelved volley bail ski Il ranklngs and how they 

correlate wlth thelr total score on the SEV. As Table 3 shows, the correlations 

range from 0 59 on the pre-Instructional results to 0 6n on the post-Instructional 

results. Glven 

Table 3 

Correlation of Students' Rankings on Thelr Percelved Abllrty wlth the 

Teacher's RanklnQ of Students' Sklll Level and wlth thelr Overall Total 

Score on the SEV 

Studentlteacher correlation 
using Spearman Rank Order 
correlation 

Studentloverall total 
score correlation usrng 
Spearman Rank Order correlation 
correlation 

Pre 
1 nstructlonal 

0.314 

0.592 

Post 
1 nstructional 

0.532 

0.664 

the relatively low volleyball skill level of the students this is qUite an acceptable 

correlation and indicates that the students seem ta be fairly accurate in the 

assessment of thelr metacognitive awareness of their volleyball knowledge . 
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As Table 4 shows, as expected, ail of the sections of the SEV correlated 

relatively highly with the total score The range of the correlations being 0 72 to 

0.81, agaln these results lend further support for the content valldlty of the SEV 

questionnaire 

Table 4 

Spearman Rank Order Correlations of Each SEV Subsectlon with the 

Total SEV Score 

Procedural Procedural Metacognitive Declarative Affective Affectivp. 
practice game ski Il knowledge practice game 
knowledge knowledge knowledge knowledge 

----------------------------------------------------------------------------------------------------------------_ ... _-------
Total Pre 0651 
SEV Post 0.771 
score 

0651 
0747 

0618 
0813 

0.811 
0.803 

0705 
0.785 

0831 
0.719 
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Understanding of the SEV Questionnaire 

What Sections Of The SEV Were the Most Readlly Understood 

Sy the Students? 

A3 the results ln Table 5 show, it IS clear that the students readily 

understood each SGctl.:>n of the SEV ln fact, ail of the means were above 7, 

with the range belng 7 07 to 8.82 for the pre-instructlonal results and 8.67 to 

89 

8 96 for the post-Instructlonal results Clearly, the maJcrity of the students 

reported t!lat they understood the questions whlch adds further credlbllity to the 

use of the SEV questionnaire wlth thls age group 

The sections on metacognltlve awareness of affective knowledge ln 

practlce and game situations were the most easlly understood with means of 

8 59 to 8 96 One would expect this would be the case as most students are 

aware of how they feel about themselves ln vanous action situations and so 

would be more famillar with \he termlnology and the way the questions were 

phrased ln the affective area Therefore, it was not surprislng that they found 

these questions very understandable 

The students found the section that assessed their metacognitive 

awareness of their declarative knowledge ln volleyball to be the most difficult lo 

understand The means belng 7.07 for the pre-instructional results and 8.67 for 

the post-Instructional results This may be due to the fact that for most 

students the questions in this section introduced new ways of thlnking about 
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volleyball and used unfamihar termmology As a result, the girls found these 

questions harder to understand than sorne of the other sections 

Table 5 

Pre and Post Instructlonal Mean Scores and Standard Deviations of 

Students' Understandlng in Answering the Questions ln Each Section of 

the SEV QuestIOnnaire (N=80) 

Section 

Procedural practlce 
knowledge 

Procedural game 
knowledge 

Metacognitive 
skill 

Declarative 
knowledge 

Affective practice 
knowledge 

AffectIVe game 
knowledge 

mean 
s.d. 

mean 
sd 

mean 
s.d. 

mean 
s.d 

mean 
sd 

mean 
sd 

Pre 

7593 
1.908 

7611 
1867 

7833 
2353 

7074 
2648 

8.931 
1 986 

8815 
2.181 

Post 

8944 
1172 

8871 
1.347 

8871 
1 579 

8667 
1 771 

8.889 
1 586 

8963 
1 541 

90 

An interestlng observation can be noted when consldering the mean scores 

of the metacognitive awareness of procedural knowledge ln practice and game 

situations. In the pre-instructlonal results the means are 7 59 and 761 whlch 

are not as high as the results obtained from other pre-Instructlonal sections of 

the SEV. Students probably found it dlfflcult to assess their volleyball skill 

before instruction as most of them had hmited prior volleyball experience They 
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may not have known the correct names of the ski Ils or what the vanous 

situations meant, refernng to the relatlvely low declaratlve knowledge means of 

7.07, and so would flnd these questions a IIttle more dlfflcult te understand 

Look,ng at the post-Instructlonal results, the means increase to 8 94 and 8 87. 

Slnce the students have now been exposed to volleyball, they reported that 

they understand the termlnology and the situations even better and so they 

report that they found the questions qUite easy to understand Clearly, the fact 

that It was Impossible to have a control group ln this study makes the 

interpretatlon of pre-post dlfferences problematlc However, given the 

developmental nature of thls study, cautlous interpretations of pre-post results 

will be dlscussed 

Surpnslngly the students indlcated that they also found the Questions on 

metacognltlve awareness of metacognitive sklll relatlvety easy to understand as 

the means were 7 83 and 8 87 Initlally, It was thought that students would find 

these questions dlfflcult to understand It appears that the students understand 

the concepts asked ln thls section They perhaps have been exposed to such 

ideas ln other subjects and may have transferred these ideas to this seCLion of 

the questionnaire, furthermore, the questions were posed ln as user-fnendly a 

mann6r as possible 

The students showed a deflnite Improvement in understanding the 

questions in each section after the volleyball Unit of instruction. This was to be 

expected as the students had learned about the concepts, situations, 
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termlnology and Skills used ln volley bail Additlonal observations on the 

pre-post effects of the Instructlonal programme will be presented with caution in 

the next section 

Did Volleyball Skill Level Differentlally Affect the Ease 

with whlch Students Understood Each Section of the SEV? 

Based on the SEV results presented ln Table 6 and in Figures 3 to 8, ail of 

the students were able to understand the SEV que~.tlonnaire relatively weil 

However, as Initiai MANOVA's showed and the ANOVA's in Appendices C-1 

and C-2 show, ln general the top skill group found each section of the 

questionnaire easler to understand than the mlddle and bottom ski Il groups and 

ln most cases the mlddle group understood the sections better than the bottom 

groL': Appendices C-3 and C-4 provlde details on the exact group dlfferences 

that were found based on Tukey HSD post-hoc contrasts 
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Table 6 

Pre and Post InstructlOnal Mean Scores and Standard Deviations of 

StlJdents' Understandino, Across Three Sklll Levels, ln Answenng the 

Questions ln Each Section of the SEV Questionnaire (n=18/sklll group) 

Section 

Procedural 
practlce 
knowiedge 

mean 
sd 

Procedural game me:'!n 
knowledge s d 

Metacognitlve mean 
sklll sd 

Bottom 

Pre Post 

6833 8333 
2065 1.609 

6.500 7944 
2176 1 798 

6722 8000 
2653 2114 

SKILL LEVEL 

Middle Top 

Pre Post Pre Post 

7.722 9222 8222 9.278 
1.565 0.732 1 896 0752 

7889 9.278 8444 9.389 
1 278 0752 1.542 0.698 

7778 9222 9000 9389 
2390 0943 1 328 1 092 

--------------_ .. -----------------------------------_ ... -----------------------------... -------------_ ... _-------------
Declarative 
knowledge 

Affective 
practlce 
knowledge 

Affective 
game 
knowledge 

mean 
sd 

mean 
sd 

mean 
s.d. 

5944 7.667 
3038 2425 

7889 8000 
2763 2114 

8278 8.111 
2761 2083 

6889 8889 8389 9444 
2676 1 132 1 501 0922 

8611 9278 9278 9389 
1 501 0958 1 179 1 092 

8.611 9333 9556 9444 
2404 0907 CI.705 1.042 

Inasmuch as the cognitive learning hterature Indlcates that more ski lied 

students are expected to have a bet~er metacognitlve awareness of thelr 

knowledge base than lesser-skilled students, It was expected that the top sklll 

group would understand the concp.pts, strategies and termlnology far better 

93 

than the bottom group and so would report that they found the quesbon3 asked 

in each section easler to understand than the bottom group 
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Refernng back to Table 6 and FigurAs 3 to 8 there appear~ to be a definlte 

Improvement between the pre and post-Instructlonal results ln the students' 

understandrng of the questions ln each section of the SEV. Also, as expected, 

the Improvement IS dlfferentlaliy affected by the sklll level of the students. 

Separate repeated measures ANOVA's of students' understandlng of each 

section of the SEV were performed to determl!1e If there were slgnlflcant 

dlfferences between the pre and post-Instructlonal results and to determlne the 

effects of ski Il level App~ndlces 0-1 to 0-6 pre~ent the flndlngs 

Slgnlflcant dlfferences were found between the sklll groups on how they 

respondéd to ail sections of the SEV as weil as slgnlflcant dlfferences between 

the pre and post-rnstructlonal results for ail sections except the sections on 

metacognltlve awareness of affective knowledge rn practlce and game 

situations Palred t-tests were comple~ed on the gain scores for each skill 

group to determlrle If the Improvements were slgnlf:cant Table 7 shows that ail 

sklll groups made slgnlflcant gains ln prùcedural practlce knowledge, procedural 

game knowledge and declaratlve knowledge, probably because the students 

understood thelr capabllitles, the strategies and terms better through learnlng, 

practlclng and playlng the game of volleyball Very irttle Improvement was seen 

i:1 the affective sections of the SEV probably because the students already 

were relatlvely famlliar wlth their feelings and the types of questions that were 

asked 
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Table 7 

Palred T-tests of Gain Scores Between Pre and Post Instructlonal Results 

for Each Sklll Group's UnderstandmQ of the Questions ln Each Section 

of the SEV Questionnaire (n=18/sklll group) 

Dependent 
variable 

Procedural 
practlce 
i<nowledge 

Procedural 
game 
knowledge 

Metacogmtlve 
sklll 

Declarative 
knowledge 

Affective 
practlce 
knowledge 

Affective 
game 
knowledge 

Bottom 

t=-4.603, DF=17 
p=O 0001 
·slgn • 

t=-2 969, DF=17 
p=O 009 
·slgn· 

t=-2 097, DF=17 
p=O 049 
*slgn • 

t=-2 447, DF=17 
p=O 026 
·slgn • 

t=-O 203, DF=17 
p=O 842 
ns 

t=0250, DF=17 
p=O 806 
ns 

SKILL LEVEL 

Middle 

t=-4 123, DF=17 
p=O 001 
·slgn • 

t=-4 415, DF=17 
p=O 0001 
·slgn· 

t=-3 100, DF=17 
p=O 007 
·slgn • 

t=-4675, DF=17 
p=O 0001 
·slgn • 

1=-3367, DF=17 
p=O 004 
·slgn • 

t=-1 759, DF=17 
p=O 097 
ns 

Top 

t=-2365, DF=17 
p=O 030 
·slgn· 

t=-2464,DF=17 
p=O 025 
·slgn • 

1=-1 162, DF=17 
p=O 261 
ns 

t=-3 855, DF=17 
p=O 001 
·slgn· 

t=-O 489, DF=17 
p=O 631 
ns 

1=0697, DF=17 
p=O 495 
ns 

95 

An mterestlng observation IS that It appears that game and practlce results 

for both metacognltlve awareness of procedural knowledge and for affective 

knowledge are very slmilar. At thls age and ski Il level there may be no 

distinction between game and practlce situations However, as the students get 

older and become more ski lied in volleyball, practlce situations and game 



• 

• 

• 

96 

situations may weil have very distinct results 

ln summary, students' understanding of the questions ln each section of the 

SEV questionnaire IS very good, the easiest sections ta answer being the 

affective knowledge sections, however, ln general students reported that ail 

sections were qUite easy to understand 

The section that the students found a little dlfficult to understand was the 

declaratlve knowledge section Agaln thls IS not surpnsmg as most of these 

students are relatlvely Inexpenenced in volleyball and novices usually have less 

extensive and less organlzed declaratlve knowledge ln a glven domaln as has 

been prevlously stated ln the revlew of the IIterature (Alla rd & Burnett, 1985, 

Anderson, 1982, Chi & Rees, 1983; Gallagher, 1984, 5tarkes & Deakm, 1984, 

Wall, 1990, Wall, McClements, Bouffard, Flndlay & Taylor, 1985). As a result, 

as the students read the questions ln the declaratlve knowledge section, they 

may not have been sufflclently famillar wlth the termlnology used or the 

concepts being discussed and so reported having problems understanding the 

questions It IS assumed but clearly not proven due to the constralnts on the 

design of thls study that learnlng and, probably, some test sensitization did take 

place due to the Instructional programme However, as mentloned above, it 

was expected that the students would be more aware and have a better 

understandlng of the concepts and terms used ln volleyball following instruction . 
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Even though ail students showed a good understanding of the questions, 

signiflcant dlfferences were found between the sklll groups ln general, the 

more ski lied students have larger knowledge bases, and hence, can understand 

more concepts, strategies and periorm more actions than lesser-skilled 

students Hence, the top group's understandlng was shown to be hlgher than 

the bottom group's understandlng 

Percelved Degree of Dlfficulty ln Answering the Questions 

of the SEV 

What SEV Sections did the Students Indlcate that they 

Perceived to be the Most Dlfflcult to Answer? 

Students reported that they found the process of answenng the questions 

ln sorne sections more dlfflcult to answer than others, as shown ln Table 8. 

The mean section scores ranged from 6 33 to 8 74 ln the pre-Instructlonal 

situation, the students reported that the most dlfflcult sections to answer were 

the questions on metacogmtlve awareness of procedural knowledge in practice 

and game situations, metacognrtlve sklll and declarative knowledge ln regard to 

procedural knowledge, most students were inexperienced ln volleyball and so 

they may not have been sufflclently aware of their capabilities ln various 

volleyball skills to readlly answer these questions ln regard to the 

metacognltlve skill and declarative knowledge questions, the students who were 

relative novices, were probably unfamillar with the strategies, concepts and 
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terminology used in volleyball However, as the post-instructional results show, 

the mean post-Instruction section scores in this area of the SEV are much 

hlgher, rangmg tram 8 33 to 8 74 Such improvement would be expected with 

instruction and practlce ln volleyball, however, tamlharity wlth the questions 

mlght also have had an effect Clearly, even though these students were 

exposed to a five week volleyball instructional programme, they still gained only 

Table 8 

Pre and Post Instructional Mean Scores and Standa'"d Deviations of 

Students' Percelved Dlfficulty ln Answering the Questions ln Each 

Section of the SEV Questionnaire (N=80) 

Section 
Procedural practlce 
knowledge 

Procedural game 
knowledge 

Metacognitive 
skill 

Declarative 
knowledge 

Affective practlce 
knowledge 

Affective game 
knowledge 

mean 
s.d. 

mean 
s.d. 

mean 
s.d. 

mean 
s.d 

mean 
s.d. 

mean 
s.d. 

Pre 
6.389 
2.616 

6.667 
2.355 

6666 
2.347 

6.704 
2.703 

7.815 
2.348 

7.759 
2.635 

Post 
8.333 
2189 

8741 
1.519 

8.444 
1.656 

8.352 
1662 

8.741 
1.556 

8519 
1.871 

limited expertise ln this sport. They may weil have Improved but their 

knowledge base ln volley bail is still somewhat hmlted. New ways of thinking 

about how one performs in a sport take time to develop. Based on the entire 
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sample, in this study, it is clear students feel, on average, quite comfortable 

about answering these questions However, as the next section will show, the 

ski" level of the students directly affected how difflcult they percelved the 

questions. 

Dld the Vollevball Sklll Level of the Students Differentlallv Affect the Students' 

Percelved Ç>lfflculty in Answering Each Section of the SEV? 

As Table 9, Figures 9 to 14 and Appendices G-3 and G-4 show, the sklll 

level of the students did affect the degree of dlfficulty wlth whlch th'3 students 

perceived answering the questions in each SEV section ln general, the top 

ski" group of students found each section of the questionnaire easier to answer 

than the mlddle and bottom sklll groups and the mlddle group found the 

questions easler to answer than the boUom group 

Separate unlvanate ANOVA's were completed on the results of each 

section of the questlonrlalre ln both the pre and post-instructional situations to 

determine If there were statlstlcally sigmflcant dlfferences between ski" groups 

as Hlustrated ln the graphlcal representatlons (Figures 9-14) . 
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Table 9 

Pre and Post-Instructional Mean Scores and Standard Deviations across 

Skill Levels for Percelved Dlfficultv ln Answellng the Questions ln Each 

Section of the SEV Questionnaire Cn= 18/skill group) 

Section 

Procedural 
practice 
knowledge 

mean 
sd 

Bottom 
Pre Post 
5.278 7167 
2.469 2854 

SKILL LEVEL 

Middle 
Pre Post 
6500 8611 
2792 1914 

Top 
Pre 
7389 
2253 

100 

Post 
9222 
0878 

Procedural 
game 
knowledge 

mean 
s.d 

5 667 7 833 6 611 8 889 7 722 9 500 
2.351 2036 2524 0963 1 776 0786 

Metacognitlve mean 5167 7611 6111 8611 7722 9111 
skill s.d. 1 855 2146 2541 1 145 1.934 1.183 
------------------------------------------------------......... _----------------------........ _---------.... _-----------------------
Declarative 
knowledge 

Affective 
practice 
knowledge 

Affective 
game 
knowledge 

mean 
s d. 

mean 
s.d. 

mean 
s.d. 

5.833 7667 6333 8389 7944 9000 
3312 2.114 2301 1 290 1984 1.237 

6 7'22 ~ 055 8 000 8 889 8 722 9 278 
31021893 1815 1183 1447 1320 

6556 7.500 7.667 8944 9.056 9 111 
3417 2503 2.401 1 110 0.938 1 323 

As Appendix E-1 shows, in the pre-mstructional situation, slgniflcant 

differences were found in the mean scores for the three skill groups in ail 

sections of the questionnaire. However, as the Tukey HSD post hoc 

comparison results ln Appendix E-3 show, the slgnificant dlfferences were only 

between the bottom and top ski Il groups 
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As Appendix E-2 shows in the post-instructional situation, slgnificant 

differences for ski Il level were found in the metacognltlve awareness of 

procedural knowledge ln practlce situations, metacognitive awareness of 

procedural knowledge ln game situations, metacogmtlve awareness of 

metacogmtlve ski Il and metacognltlve awareness of affective knowledge in 

game situations but not in the metacognitlve awareness sections of declarative 

knowledge or affective knowledge ln practlce situations Agam, the Tukey HSD 

post hoc compansons ln Appendlx E-4 shows the differences were between the 

bottom and top sklll groups 

The bottom ski Il group probably had great dlfficulty ln answering questions 

about thelr sklll performances probably because they dld not have the 

background knowledge, experience or confidence ln which to predict their ski Ils. 

The top ski Il group, assumlng that they had more general sport expertise, 

probably found It easier to answer the questions because they used their 

experience and knowledge ln other sport areas to estimate what their volleyball 

ski" performance would be 

Again, as expected, the top ski" group had a larger declarative knowledge 

base and a better understanding of their metacognitlve skills than those with 

less sklll 

ln the affective area, the results Indicate that the least ski lied group 

reported that they were less able to answer these questions probably because 

they were not as famillar wlth thelr own feelings in volleyball situations as the 
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more ski lied groups Students m the lower sklll group had much less 

opportunity to develop a context ln whlch to Judge their feelings due to their not 

having very much sport expenence 

An interestlng flndlng ln the post-Instructional situation IS the lack of a 

sigmficant difference between ski Il groups in the metacogmtlve awareness of 

declaratlve knowledge section [F(2,45)=2 883, p=O 066] and the affective 

knowledge in practlce situations section [F(2,45)=3 096, p=O 055] Perhaps, 

this lack of dlfference may be due to the fact that ail groups are more famillar 

wlth the concepts, strategies, and descnptors because they have had more 

dxperience in the sport through participation ln the volleyball instructiol1al unit 

ThiS would help the bottom group feel that the process of answering the 

questions was now a IIttle easler than before, ln the pre-mstructlonal situation 

The top group, already were familiar wlth the Ideas in these sections and so 

would still find the questions easy to answer, therefore they could not score 

much higher, in other words, a ceihng effect may weil have resulted. 

As Table 9 and Figures 9 to 14 mdlcate, after Instruction, there appears to 

be a deflnite Improvement ln how thf. students assess the dlfficulty in answering 

each section of the SEV questionnaire and the skill level of the students 

differentially affects the degree of improvement 

To facilltate data analysis, separate repeated measures ANOVA's were 

performed on the students' rating of the dlfficulty they percelved in answering 

each section of the SEV questionnaire Appendices F-1 to F-6 show the 
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dlfferent sklll groups percelved the degree of difficulty they had in answering 

each section of the SEV qUite differently, the top group belng signiflcantly 

different from the boUom group. 

Table 10 

Paired T-tests of Gain Scores Between Pre and Post Instructlonal Results 

Across SkI" Levels for Percelved Dlfficulty ln Answertng the Ques.lons 

in Each SectIon of the SEV Questionnaire (n=18/skill group) 

Dependent 
vartable 

Procedural 
practice 
knowledge 

Procedural 
game 
knowledge 

Metacognttlve 
skill 

Declarative 
knowledge 

Affective 
practlce 
•. nowledge 

Affective 
game 
knowledge 

SKILL LEVEL 

Bottom 

t=-2.074, DF=17 
p=O 054 
ns 

t=-2 853, DF=17 
p=0.011 
*sign * 

t=-4.599, DF=17 
p=O 0001 
*sign.* 

t=-2.122, DF=17 
p=O 049 
*sign.* 

t=-2 078, DF=17 
p=0.053 
n.s. 

t=-0.937, DF=17 
p=0.362 
n.s. 

Middle 

t=-2.436, DF=17 
p=O 026 
·sign * 

t=-4 118, DF=17 
p=0.001 
·sign* 

t=-4.547, DF=17 
p=0.0001 
·sign * 

t=-3.856, DF=17 
p=0.001 
*sign * 

t=-2.298, DF=17 
p=O 035 
·slgn * 

t=-2.679, DF=17 
p=0.016 
·sign.* 

Top 

t=-3.137, DF=17 
p=0.006 
·sign.· 

t=-4.115,DF=17 
p=O 001 
·sign.* 

t=-2.616, DF=17 
p=0.018 
·sign.* 

t=-3217, DF=17 
p=0.005 
·slgn.* 

t=-3.007, DF=17 
p=O 008 
·S19n • 

t=-0.236, DF=17 
p=0.816 
n.s . 
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Even though a single group was used in this descnptlve study, Table 10 shows 

that there was a slgnlflcant dlfference between the pre and post-mstructlonal 

results in ail sections, except for the metacogmtive awareness of affective 

knowledge in game situations section which was very close to slgnlflcance 

[F(2,45)=3 915, p=O 054] for ail these groups 

ln summary, ail students seemed to find the SEV questions moderately 

easy to answer After instruction in volleyball, the students found the SEV 

questionnaire much easier to answer probably because of thelr exposure to the 

concepts of the game and havlng been able to partlclpate and gain sorne 

experience wlth the skilis they had learned Overall, the procedural and the 

declarative knowledge sections were the hardest to answer because of the 

students' lack of experience and volleyball knowledge base However, after 

instruction the students reported that they percelved that It was easler for them 

to answer even these sections 

There were deflnlte dlfferences in the way each sklll group responded to 

the degree of dlftlculty of the vanous sections of the SEV. Clearly, the more 

ski lied students have a beUer volleyball and sport knowledge base in general to 

work from, as a result they probably found the questions easier ta answer 

because they had a mere coherently organized se' of basIc concepts related to 

sport expertise. If it is assumed that the bottom group has a smaller knowledge 

base, they should find the Ideas and concepts not as famillar and so perceive 

that the metacognitlve awareness questions were, ln fact, more dlfficult to 



• 

• 

105 

answer The bottom and mlddle groups Improved slgnlficantly from the 

pre-mstructlonal to the post-rnstructional situation whlch seems to Indlcate that 

thelr knowledge base became a "ttle more developed due to the Instructlonal 

programme, however, It must be stressed that the descriptive nature of this 

study "mlts the strength of thls observation. 

Agam no signlflcant dlfferences were found between the top and middle 

groups or the boUom and mlddle groups This may agarn be explained by the 

tact that when divldlng the classes Into skill groups, there may really be only 

two ski" groups; a novice and a more ski lied group. Ali these students really 

are just beglnners wlth some girls bemg better skilled, but they certainly do not 

have the knowledge and skills of competitive high school volleyball players . 
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Sklll Level and Results on the SEV Questionnaire Pnor to and 

After Instruction 

Ooes the Volleyball SIc,II Level of the Students 

Affect thelr SEV Scores and are the Scores on 

Each Section Influenced by their Ski!! Level? 

and 

What Effect did a Programme of Volley bail Instruction have 

on SEV Scores and were the Change Scores Olfferentlally 

Affected by the Skill Level of the Students? 

The answer to these questions will be addressed by an Initiai overall 

analysis of the Influence of the ski Il level of the students on the SIX major 

sections of the SEV questionnaire This Initiai section will be based on a 

multlvariate analysis, however, a more complete univanate analysls of the 

effects of skill level on each of the SIX sections of the SEV follows 

Overall Analysls 

106 

ln general, 100kJng at the results in Table 11 of the pre and 

post-Instructional mean scores and standard devlatlons for each ski Il group, It 
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appears that the sklll level of the students does affect thelr SEV scores. The 

means of the bottom sklll group range from 2 32 to 5 30 for the pre-instructional 

results and 2 79 to 6 18 for the post-instructlonal results. The middle sklll 

group's scores range from 3 05 to 6 31 and 4 74 to 7.51 for the pre and 

post-instructlonal results respectlvely The top sklll group's pre-instructional 

means range from 3 88 to 7 91 and the post-instructlonal means range from 

599 to 8 51 As can be noted, there does seem to be dlfferent groupings of 

scores for the three sklll groups 
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Table 11 

Pre and Post Instructlonal Mean Scores and Standard Deviations of 

Students' Average Results in Each Section of the SEV Questionnaire 

en= 18/sklll level) 

Section 

Procedural 
practice 
knowledge 

Procedural 
game 
knowledge 

mean 
s.d 

mean 
s.d. 

Metacognitlve mean 
skill s.d. 

Declarative 
knowledge 

Affective 
practlce 
knowledge 

Affective 
game 
knowledge 

Total 
score 

Total score 
affective 
removed 

mean 
sd 

mean 
S d. 

mean 
sd 

mean 
s.d 

mean 
s.d 

Bottom 
Pre Post 

2.583 3130 
1.531 1.228 

2324 2.787 
1 605 1 343 

4865 5119 
1 587 1 622 

2798 4.606 
1 980 1.983 

5.296 5.639 
1.780 1.232 

5300 6178 
1 770 2022 

3.884 4731 
1 279 1 243 

2.050 2.652 
0.862 0.846 

SKILL LEVEL 

Middle 
Pre Post 

3.481 5176 
1.322 0.976 

30464741 
1 366 1.076 

5.754 6238 
0883 0.954 

4.020 6702 
1.456 0998 

6.306 6991 
1 021 1 125 

5733 7506 
1 707 0714 

4.640 6389 
1115 0519 

2684 3845 
0642 0411 

Top 
Pre Post 

3944 6.083 
1 886 1.964 

3.880 5991 
2053 1 984 

6429 7648 
1 831 1 366 

5343 7515 
1 912 1 199 

7519 8296 
1 500 0855 

7906 8511 
1416 1 319 

5976 7476 
1.068 0.992 

3277 4543 
0.790 0764 

108 
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To determlne If these observations were significantly different, multlvariate 

and unlvariate ANOVA's were completed A multlvariate analysls of vanance of 

the pre-Instructlonal results, found in Appendlx G-5, was used speclfylng 

metacognitive awareness of procedural knowledge in practlce situations, 

procedural knowledge ln garne situations, metacognitive skill, declarative 

knowledge, affective knowledge ln practice situations and affective knowledge 

in game situations as the SIX dependert variables The test for the effect of 

differences in Initiai sklll was calculated The Wilks' Lambda was 0.489 and the 

resultlOg F ratio was F(12,80)=2 869, p=O 002 ThiS flndlng shows that, in 

general, the sklll groups did respond dlfferentially to the va nous sections of the 

SEV in the pre-instructlonal results The multivariate analysis of variance of the 

post-lOstructlonal results, found in Appendix G-6, was also completed uSlng the 

same de pende nt vanables and testing agaln for the influence of Initial skill levaI. 

The Wllks' Lambda was 0221 wlth a resultlng F ratio of F(12,80)=7.520, 

.:>=0.0001 The post-Instructlonal flnding was also slgniflcant, whlch agaln 

indlcates that ski Il groups dld respond differently on the various sections. The 

results of these two MANOVA's dernonstrates the overall effect of skillievei on 

the scores of the students across ail sections of the SEV questionnaire. 

To determine the location of these slgnificant differences, separate 

univariate ANOVA's were performed for each section of the SEV questionnaire 

on the pre and the post-instructional results. The findings are listed in 
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Appendices H-1 and H-2 

Before begmning the discussion of the results on the effects of the 

instructlonal programme, it must be clearly understood that the flndlngs are 

from a descnptlve study The tact t~lat a set of control groups was not 

employed in this study hmits the impact of the results obtalned, however, a 

number of Initiai observations can be made that should be helpful to those 

conducting research ln thls area A vlsual analysis of Table 11 shows that the 

students ln ail three skill groups seemed to increase the ratlngs of their 

metacogmtlve awareness of their knowledge and skills ln volleyball after the 

instructlonal programme Repeated measures ANOVA's were used to 

determlne if there were signltlcant dlfferences on each of the SEV sections 

The dependent variables for each ANOVA were the pre and post-instructlonal 

results on each particular SEV section whlle the Independent variables were 

ski Il and class. A discussion of the effects of the instructional programme on the 

metacogmtlve awareness of procedllral, declaratlve, metacognitive sklll and 

affective knowledge in volley bail follows. 

Analysis of Results by SEV Sections 

The influence of skill level on the students' results on each of the six 

sections of the SEV will be examined under both practlce and game conditions 

when approprlate and under pre and post-Instructional conditions for ail six 

dependent variables . 
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Metacogmtlve Awareness of Procedural Knowledge 

Pre-instructional Practlce Condition 

As Appendlx H-1 shows, the SEV scores for the metacognitive awareness 

of procedural knowledge ln practlce situations under the pre-instructional 

condition were slgnlflcantly dlfferent across the sklll groups 

[F(2,45)=3 343,p=O 044]. however, the Tukey HSD post hoc comparisons, 

Appendlx H-3, show that the slgnrflcant dlfferences were only between the top 

and bottom sklll groups Refernng to Figure 15, one can note that ail groups 

rated themselves very low ln thelr metacogmtlve awareness of procedural 

knowledge in practlce sltuatlc.ns, that 15, scores of 4 or below This seems to 

indicate that ail groups reallzed that they were not as ski lied ln volley bail even 

before they completed an Instructlonal condition As expected those students 

who were rated as belng more skilled than thelr classmates by the teacher 

scored relatlvely hlgher on thls section of the SEV 
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Post-instructional Practlce Condition 

As Appendix H-2 shows, the SEV scores for the metacognitlve awareness 

of procedural knowledge ln practlce situations under the post-instructlonal 

condition were signiflcantly dlfferent among the sklll groups [F(2,45)=21.133, 

p=O 0001] The Tukey HSD post hoc compansons presented ln Appendlx H-4 

show slgmflcant differences between the top and bottom, and the bottom and 

mlddle groups. As Figure 15 shows, even after the Instructlonal programme the 

less-skilled students still rated thelr metacogmtive awareness of procedural 

knowledge ln practice situations very low, that IS, below the mld pOint of the 

scale, whlle both the mlddle and top groups now evaluate themselves a httle 

higher ln thls domaln The means belng 3 13 for the bottom group, 5 18 for 

the mlddle group and 6 08 for the top group The results are still relatlvely low 

which seems to Indlcate that students ln ail groups reahze that thelr procedural 

skills ln volleyball are still somewhat lackmg 

Effect of Instruction on the Metacogmtlve Awareness of 

Procedural Knowledge - Practlce Situation 

ln the metacognltive awareness of procedural sklll in practlce sltl1atlons, 

there was a very slgmflcant dlfference between the pre and post-instructlonal 

results [F(1 ,45)=62442, p=O.0001]. Furthermore, as Appendlx 1-1 shows, the 

programme of instruction dlfferentially affected the three sklll groups 

[F(2,45)=12.129, p=O.0001]. As Figure 15 clearly Indicates,significant 
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Improvement only occurred for the middle and top skill groups. The paired 

t-tests of gain scores, as presented in Table 12, confirm this pattern of results 

Table 12 

Palred T -tests of Garn Scores for Pre and Post 1 nstructlonal Results 

for Each Sklll level ln Each Section of the SEV Questionnaire (n=18/sklll group) 

Dependent 
variable 

Procedural 
practlce 
knowledge 

Procedural 
game 
knowledge 

Metacognrtlve 
sklll 

Declarative 
knowledge 

Affective 
practice 
knowledge 

Affective 
game 
knowledge 

Total score 

Total score 
affective 
component 
remo"ed 

Bottom Middle Top 

t=-1.616, DF=1i' t=-7117, DF=17 t=-5.454, DF=17 
p=O 125 p=0.î1001 p=O 0001 
n s *sign * ·sign* 

t=-1 273, DF=17 t=-5 769,DF=17 t=-5.171, DF=17 
p=O 220 p=O 0001 p=0.0001 
n.s . *sign* ·sign* 

t=-O 815, DF=17 t=-1 903, DF=17 t=-3.516, DF=17 
p=O 427 p=0.074 p=0.003 
n.s n s ·sign* 

t=-5.701, DF=17 t=-8.614, DF=17 t=-5.958, DF=17 
p=0.0001 p=O.0001 p=O.0001 
*slgn * *sign.* ·sign* 

t=-0.880, DF=17 t=-2.245, DF=17 t=-2793, DF=17 
p=0.391 p=0.038 p=0.012 
n.s. *slgn * ·slgn* 

t=-2.807, DF=17 t=-4.466, DF=17 t=-3.421, DF=17 
p=0.012 p=O.0001 p=O.003 
*sign.* *sign.* ·sign* 

t=-4.630, DF=17 t=-7.927, DF=17 t=-6.836, DF=17 
p=O 0001 p=0.0001 p=O 0001 
*sign * *sign.* *;iign* 

t=-5115, DF=17 t=-8.550, DF=17 t=-6.825, DF=17 
p=0.0001 p=0.0001 p=0.0001 
*sign.* *slgn.* ·sign* 
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As Figure 15 shows, the results of the ANOVA indicate that the volleyball 

instructional programme differentially affected the skill groups [F(2,45)=6.596, 

p=O 003] As the figure mdlcates and the post hoc t-tests reported ln Table 12 

confirm, only the mlddle and top groups Improved ln thelr metacogmtive 

awareness of procedural knowledge in practlce situations One might conclude 

that the Improvement ln metacogmtive awareness of procedural practice 

knowledge in the mlddle and top sklll groups was due to the students 

practicing, developlng and learmng how they perform key volleyball skills; 

however, the descnptlve nature of thls study prevents maklng such a flrm 

conclusion One mlght also ask why dld the mlddle and top groups Improve 

signlficantly and the boUom group dld not improve? The bottom sklll group may 

weil have overestlmated thelr pre-Instructlonal procedural practlce skills 

because of their lack of awareness of their capabllltles, while the two other 

groups may have been more aware of thelr initiai sklll performance capabilltles. 

Linked to thls explanatlon, as noted above, the large Improvement ln the top 

and mlddle groups' declarative knowle,~ge base and better metacognltlve skills 

may weil have Influenced the results in this area Accordlng to cognitive 

learning princlples, one would expect that indlvlduals wlth more extensive 

procedural knowledge bases should have better declarative and metacognltlve 

skills, and, generally, vice versa As Table 12 shows, the falrly large 

improvements shown by the top and mlddle groups in the declaratlve 

knowledge section and by the top group ln the metacogmtlve section of the 
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SEV, supports the plauslb!!!ty of this explanation These findings will be 

discussed shortly 

Pre-instructional Game Condition 

The ANOVA on the pre-Instructlonal results of metacogmtlve awareness of 

procedural knowledge in game situations showed a signiflcant difference 

between the sklll groups [F(2,45)=3 780, p=O 030] Agaln the Tukey HSD post 

hoc compansons show a slgnlflcant dlfference between the top and the bottom 

ski Il groups. Looklng at Figure 16, the same pattern is noted as ln Figure 15 

As ln the practlce condition, ail students ln each of the ski Il groups rate 

themselves very low in thelr metacognitlve awareness of procedural knowledge 

ln game situations, that IS, weil below the midpoint of the scale. The same 

reasons can be clted to explam thls flnding as were noted for procedural 

knowledge ln practlce situations 
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It appears that there is very Iittie difference between how students percelve 

thelr metacognitlve awareness of procedural knowledge ln practlce and game 

situations at thls age level However, a greater differentlatlon between 

procedural knowledge in game and practlce situations might have been more 

evident If older students or more skilled volley bail players had been mcluded in 

the study 

The relatively low results of the sludents on the metacognttlve awareness 

of procedural knowledge in both the practice and game situations for ail three 

skill levels shows that the students reahze that thelr volley bail skills are not 

hlghly developed at thls stage and that they do, ln fact, honestly report thelr 

opinion Also, as noted in the revlew of the literature, girls tend to 

underestimate thelr physical proflclency and thls phenomenon may be operating 

here, however, no deflnttlve conclUSion can be given on this question at this 

time (Corbin & NIX, 1979, Corbin, Stewart & Blair, 1981, Feather & Simon, 

1973; Frelze, Parsons, Johnson, Ruble & Zellerman, 1978, Gnffln, Keogh & 

Maybee, 1984, Harter, 1982, Klesges, Eck, Mellon, Fulliton, Somes & Hanson, 

1990; Maccoby & Jacklin, 1974, Parsons & Ruble, 1977, Sanguinettl, Lee & 

Nelson, 1985; Stein, Pohly & Mueller, 1971; Stipek & Hoffman,1980, Thomas, 

French, Thomas & Gallagher, 1988) . 
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Post-Instructional Game Condition 

The unlvanate AN0VA of results of the metacognltlve awareness of 

procedural knowledge ln game situations under the post-instructional condition 

also showed a slgmflcant difference between the ski Il groups [F(2,45)=22 753, 

p=O 0001] The Tukey HSD post hoc compansons presented ln Appendlx H-4, 

show slgmflcant dlfferences among ail groups Agam ail sklll groups rate 

themselves relatvely low, that 15, the means being 3 13, 5 18 and 6 08 

respectlvely However as expected, the middle and top groups evaluated their 

procedural knowledge in game situations a httle hlgher When companng the 

metacognltlve awareness of procedural :mowledge ln practlce and game 

situations the results ln Appendices H-1 and H-2, and ln Figures 15 and 16 

seem to show that the sklll groups rate themselves lower ln game situations 

than ln practlce situations, However, ln general, there does not appear to be 

any slgnlflcant dlfference ln the way students assess thelr procedural 

knowledge ln practlce and game situations 

After the umt of volley bail Instruction, the students in ail sklll groups haa an 

opportunlty to practlce and gain some experience in learmng and playlng 

volleyball One can assume that the bottom sklll group probably expenenced 

fewer successful actions dunng the Instructlonal programme as they were 

sim ply trylng to Improve thelr relatively sparse knowledge base, ln other words, 

they were really trying to leam what was expected of them both conceptually 

and physically A host of unsuccessful actions would, over time, 'ead the 
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boUom group to judge their physlcal skills ln both practlce and game situations 

lower than the mlddle and top sklll groups who probably had more successful 

expenences. Inasmuch as the knowledge bases of students ln the more ski lied 

group are a IIttle more developed, It would be expected that thelr assessments 

of their ski Il proflclency would be hlgher As noted before, thls descnptlve study 

cannot ascnbe causes to these results, however, these Initiai observations 

should be helpful ln the planning of future studles 

Effect of Instruction on the Metacognltlve Awareness of 

Procedural Knowledge - Game Condition 

The same pattern of flndlngs can be seen ln the students' metacognltlve 

awareness of procedural knowledge ln a game situation ln Appendlx 1-2 there 

is a slgnlflcant Improvement from pre to post-Instructlonal results 

[F(1,45)=49988, p=O 0001], however, as ln the practlce situation there are 

dlfferences ln the responses of the three sklll groups ln the pre and post scores 

on this section of the SEV questionnaire [F(2,45)=6 045, p=O 005] As Table 12 

Indlcates, the palred t-tests of gain scores for each sklll level showed that the 

middle and top groups made signlflcant Improvements, however, the bottom 

group did not Improve significantly. There IS a slgniflcant dlfference ln the 

Interaction between skill groups and the procedural knowledge ln agame 

situation pre and post-lnstructlonal results The possible reasons for these 

differential amounts of Improvement across ski Il groups after the instructional 
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programme are the same as those outllned ln the metacognltlve awareness of 

procedural knowledge Ir! practlce situations 

It should be noted that the pattern of Improvement in procedural knowledge 

as measured by the SEV was slmllar for ail three ski Il groups in both the 

practlce and game situations 

Metacognltlve Awareness of Declarative Knowledge 

Pre·instructlonal Condition 

The unlvanate ANOVA results of the students' metacognltlve awareness of 

thelr declaratlve knowledge base under the pre-Instructlonal condition showed 

that there were slgnlflcant dlfferences ln the responses of the students due to 

sklillevei [F(2,45)=9 258, p=O 0001] The Tukey HSD post hoc compansons 

Indlcated that the dlfferences were between the bottom and mlddle, and the 

bottom and top groups As Figure 17 shows, only the top ski Il group thought 

that thelr declaratlve 
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knowledge base was relatlvely good, that IS, above the mldpolnt of the scale 

As mentioned in the revlew of the Iiterature, along wlth the dlfference ln 

procedural knowledge another key dlfference between more hlghly ski lied 

athletes and novices IS the extent and organlzatlon of thelr declaratlve 

knowledge base It IS assumed, even ln thls study, that the more skilled 

students have more Information stored ln thelr declaratlve knowledge base and 

it is more coherently organlzed, ln contrast, the novice usually has less 

information and It IS often not categonzed properly for easy access The tact 

that the bottom and mlddle groups reported that thelr declaratlve knowledge 

was relatlvely low, as Table 11 and Figure 17 show, IS congruent wlth a major 

contention of cognitive learnlng theory that declaratlve knowledge Improves wlth 

sklll development More Importantly, for educators and the development of 

effective teachlng methods, even relatlvely novice students are aware of thls 

fact and are able to rate themselves when presented wlth an appropnate 

evaluation Instrument 

Post-instructlOnal Condition 

The univanate ANOVA of the SEV scores for the students' metac.;ognltlve 

awareness of thelr declaratlve knowledge base under the post-Instructlonal 

condition aga ln shows a significant difference between sklll groups 

[F(2,45)=19 759, p=O 0001], agaln, the Tukey HSD post hoc compansons 

showed the signiflcant dlfferences were between the boUom and mlddle, and 
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the bottom and top groups Again, refernng to Figure 17, the bottom group still 

percelves thelr declaratlve knowledge base to be relatlvely low, that IS, less 

than the mldpolnt of the scale, whlle the mlddle and the top groups percelved 

that thelr declaratlve knowledge was conslderably better Even after an 

Instructlonal programme, the bottom group still felt thelr metacognitlve 

awareness of the declaratlve knowledge base was below average, which adds 

further support to the contention that less-skilled students are aware of the fact 

that they have a less developed and accessible declaratlve knowledge base 

than more skilled students Furthermore, ail three groups are able to report that 

fact and the pattern of reportlng thelr metacogmtlve awareness of that 

knowledge base IS supportlve of the developmental trend one would expect 

un der cognitive learmng theory 

Effect of Instruction on the Metacogmtlve Awareness of 

Declarative Knowledge 

As expected and as Figure 17 and Appendlx 1-3 clearly show, there were 

slgntficant dlfferences among the three skill groups ln the pre-Instructional and 

post-Instructlonal conditions on the metacognJtlve awareness of declatatlve 

knowledge scores in volleyball as measured by the SEV [F(2,45)=16 001, 

p=O 0001], furthermore, as Table 12 reports and wlthln the limits of thls 

descnptlve study, the palred t-tests on SEV gain scores support an initiai 

conclusion that ail three ski Il groups Improved the metacognttive awareness of 

their declaratlve knowledge base with practice and instruction 
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Looking at Figure 17, m absolute terms, the bottom group still Indlcates that 

theyare not that knowledgeable, that IS, they rank their knowledge m thls area 

at less than the mldpolnt of the scale, whlle both the mlddle and top groups 

both Indlcate that they have Improved ThiS is an Important fmdlng The lower 

ratmg of the metacognltive awareness of declaratlve knowledge results of the 

bottom group may weil reflect the fact that the y real/ze that they not only do not 

have sufflclent physical skills but they also lack a coherent understandlng of 

what IS expected of them ln volley bail situations and how they should perform 

and use basIc volleyball skilis Cognitive learnlng pnnclples suggest that 

mdivlduals wlth hlgher levels of procedural knowledge should have more 

extensive and better organlzed declarative knowledge bases, that IS, they have 

more skills and they can use them more proficlently. Furthermore, a number of 

studies of skill acquIsition contend that Indlvlduals usually acqUire a declaratlve 

understanding of where, when and ~IOW physical skilis can be used as they 

acquire proflclency ln them (Allard & Burnett, 1985, Anderson, 1982, Chi & 

Rees, 1983; Gallagher, 1984, Starkes & Deakln, 1984, Wall, 1990, Wall, 

McClements, Bouffard, Findlay & Taylor, 1985). The flndings in thls descriptive 

study provide further support of these Initiai contentions and emplncal 

observations . 
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Metacognitive Awareness of Metacogmtive Skill 

The univariate ANOVA results on the pre-instructional scores for the 

students' metacognitive awareness of metacognitive skill showed a significant 

dlfferenee for skill level [F(2,45)=5.060, p=0.010]. As the Tukey HSD post hoe 

comparisons in Appendix H-3 show, this was mainly due to the difference 

between the scores of the top and bottom ski" groups. The ANOVA on the 

post-instructional results for the metacognitlve awareness of metacognitive ski Il 

again showed a signifleant differenee for skill group [F(2,45)=17.190, p=O.0001]; 

however, as Appendix H-4 shows, the Tukey post hoc eomparisons indicated 

there were signifieant differences found among ail three ski" groups. These 

mean differences among the ski" groups ean be visually noted in Figure 18 . 
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These results are congruent with the differences among sklll groups ln 

procedural, declaratlve and affective knowledge Clearly a definltlve causal 

statement on the relatlonshlp between metacogmtlve awarene~s of 

metacogmtlve sklll and the degree to whlch students have developed thelr 

declarative, procedural and affective knowledge bases ln volleyball cannot be 

made ln thls initiai descriptive study, however, hlgher level metacognltlve skills 

seem to be related to the development of coherent and accessible declaratlve 

and affective knowledge bases and the mastery of physlcal skilis wlthln a sport 

Effect of Instruction on the Metacognitlve Awareness of 

Metacogmtive Ski Il 

As expected and as Figure 18 and Appendlx 1-4 clearly show, there were 

slgniflcant differences among the three sklll groups ln the pre-mstructlonal and 

post-instructional conditions on the metacogmtlve awareness of metacognltlve 

skill scores ln volleyball as measured by the SEV [F(2,45)=12 579, p=O 0001], 

however, as Table 12 mdicates the palred t-tests on SEV gain scores show that 

it was only the top ski Il group that actually reported that they had Improved thelr 

metacogmtive sklll, whlle the other two groups dld not Indicate that they 

improved Again It must be emphaslzed that these flndlngs were the result of a 

descnptive study As cognitive learnlng pnnclples suggest, If the top sklll group 

has better procedural and declarative knowledge bases, then It would be 

expected that they would be able to practlce volley bail more effectlvely and they 
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would use thelr knowledge and skills more frequently and appropnately ln game 

or practlce situations, hence, they would have more opportunitles to use the 

metacognitlve ski Il strategies that charactenze expertise ln sport situations. In 

contrast, those with IImlted declaratlve and procedural knowledge would be 

mainly concerned wlth getting the idea of the movement and when and where 

to use thelr developlng Skills, and hence, It would be much more IIkely that they 

would rarely use hlgher-Ievel control strategies 

Metacognitlve Awareness of Affective Knowledge 

Pre-Instructlonal Practice Condition - Affective 

The unlvanate ANOVA of students' pre-instructlonal ratings of their 

metacognltlve awareness of affective knowledge in a practice situation as 

measured by the SEV showed a signifieant dlfferenee among skill groups 

[F(2,45)=11 349, p=O 0001] The Tukey HSD post hoe comparisons showed 

the signlflcant dlfferences were between the bottom and top groups and the 

middle and top groups. Figure 19 indicates that ail skill groups report that they 

feel relatlvely comfortable in learning situations wlth, as was expected, the 

higher sklll groups feeling even beUer about themselves ln sueh situations . 
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Clearly. a conclUSive statement on the cause of this result cannot be made at 

this time; however, if one assumes that the more highly skilled students will 

have had more success experiences in practice situations, then such success 

expenences may accumulate over time and so students would report 

developing more positive feelings about themselves on the SEV (Bandura, 

1977; Bressan & Weiss, 1982; Feltz, 1988; Feltz & Doyle, 1981; Griffin, Keogh 

& Maybee, 1984; Harter,1982; Horn & Hasbrook, 1987; Lenney, 1977; Vealey, 

1986) . 
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Pre-Instructional Game Condition - Affective 

The univanate ANOVA of students' pre-instructional ratings of their 

metacognitive awareness of affective knowledge in a game situation as 

measured by the SEV showed a significant difference among the skill groups 

[F(2,45)=12,481, p=O,0001]. The post hoc comparisons showed the same 

signiflcant dlfferences as in the metacognitive awareness of affective knowledge 

section for practice situations, Referring to Figure 20, the same observations 
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can be made as for metacognitive awareness of affective knowledge in practice 

situations. Indlviduals in the bottom sklll group probably rate themselves lower 

than those in the other two groups because they do not feel as confident about 
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their ski Ils or about themselves in various volleyball situations sim ply because 

they may weil have had more unsuccessful expenences than relatlvely more 

skilled students in the other groups However, It should be noted, that ail 

groups still have relatlvely hlgh affective metacognltlve ratmgs ln both game and 

practice Situations whlch may reflect the fact that the teacher, on the who le , 

tried to make ail students feel relatlvely comfortable ln learnlng and game 

situations 

As in the metacognltlve awareness of procedural knowledge ln practlce and 

game situations, affective knowledge ratlngs were not dlfferentlally affected by 

whether they were in a practlce or game situation at thls age and sklll level 

Post-Instructlonal Practlce and Gama Condition - Affective 

The ANOVA of students' post-Instructlonal ratlngs of thelr metacognJtlve 

awareness of affective knowledge m a practlce Situation as measured by the 

SEV showed a sigmflcant dlfference among sklll groups [F(2,45)=26 806, 

p=O,0001] wlth the post hoc compansons showlng slgmflcant differences among 

ail three sklll groups Agam, as expected, the ANOVA of students' 

post-instructlonal ratings of thelr metacognltlve awareness of affectIve 

knowledge in a game situation as measured by the SEV also showed a 

slgnificant difference among ski Il groups [F(2,45)=14 340, p=O 0001] with tt,e 

post hoc compansons showlng the slgniflcant dlfferences were between the top 

and bottom groups and the bottom and mlddle groups 
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On average, students in the higher skill group rated how they felt about 

themselves higher than the students in lower skill groups, as indlcated above, 

this was probably because they were more successful ln play sItuatIons and so 

they reported that they felt more confident, whlle the lesser ski lied students may 

have experienced more fai!ures playing the game and whlle developlng their 

skills causmg them to feel less comfortable ln these situations 

Referring to Figures 19 and 20, and as noted before, the students' reportlng 

of thelr metacogmtlve awareness of thelr feelings was relatlvely slmilar uncter 

both practlce and game conditions, however, as the means of the groups show, 

the students do feel a httle more comfortable ln a learning situation, than ln a 

game situation 

Effect of Instruction on the Metatcognitive Awareness of 

Affective Knowledge - Practlce Condition 

Figure 19 presents the mean scores on the metacognitlve awareness of 

affective knowledge ln practlce situations of the students in each of the three 

skill groups. The results of the ANOVA, Appendlx 1-5, on these scores 

indicates signrflcant dlfferences ln the mean scores among the three skill 

groups [F(2,45)=23.106, p=0.0001] and sigmflcant increases in mean scores for 

each of the three skill groups between pre and post instructional situations 

[F(1,45)=11.788, p=O 001] However, post-hoc tests between the pre and 

post-rnstructional means for each skill group indlcated minimally significam 
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differences tor only the middle and top ski Il groups. As children develop better 

skills and strategies about volley bail through practice and expenence, It would 

be expected that they would be involvea ln more successful situations As a 

result, it would be expected that children would answer the questions on how 

they teel ln practlce situations in a more positive manner,hence, the expected 

improvement in the pre-post Instructlonal condition was not present ln the 

lowest ski Il group because they may have had less successtul expenences ln 

contrast, the scores of the more ski lied groups reflected the tact that they were 

aware of more po~itive feelings due to thelr Improved knowledge and sklll base. 

Effect of Instruction on the Metacognltive Awareness of 

Affective Knowledge - Game Condition 

A simllar pattern of results IS found ln the metacognitive awareness of 

affective game knowledge section. Figure 20 presents the mean scores on the 

metacognltlve awareness of affective knowledge in game situations of the 

students ln each of the three sklll groups. As Appendlx 1-6 shows, there was a 

signiflcant sklll group X pre-post Instruction interaction, F=(2,45)=4.135, 

p=O.022, however, it was an ordinal interaction as pre/post Instructlonal means 

for each of the three skill groups resulted in slgnlflcant differences Figure 20 

graphlcally indlcates that the interaction was largely Influenced by the relatlvely 

large increase in affective knowledge scores obtained by the mlddle ski Il group, 

however, post-hoc t-tests conflrmed that ail three skill groups significantly 
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increased their metacogmtive awareness of affective knowledge ln game 

condition as measured by the SEV As the students develop their procedural 

and declaratlve knowledge bases, they feel more confident about themselves, 

whlch helps ail sklll groups face the pressure to perform ln game situations 

The development of ski Il and confidence gives the students a beUer feeling 

about themselves when placed in these pressure situations It IS Interesting to 

note that the lower sklll group Indicated that they felt better ln game situattons 

following instruction. This may have been due to the fact that they now knew 

something about the ru les of the g~me, strategies of the game, the volleyball 

skilis and what was expected of them. However, these speculations clearly 

reqUlre further study 

ln summary, the questions ln ail sections of the SEV seemed to effectlvely 

differentlate dlfferences ln metacognitive awareness of the students' knowledge 

bases among ail three ski Il groups. However, it must bfJ reemphasized that 

qUlte a few of the signlficant differences between sklll groups were found only 

between the top and bottom groups. In fact, as mentloned prevlously, there 

may not really be a mlddle ski Il group The classes may have really included 

only novice and slmply beglnners who were more ski lied as ail students 

involved ln the study were Just startmg their instruction in volley bail 

Nevertheless, even though the range of volleyball ski Il was relatively small, the 

questions ln each of the SEV sections were sensitive to differences related to 

skillievel. 
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Metacognitive Awareness of Overall Knowledge Base Scores 

The average overall metacognitive awareness scores of the volleyball 

students as measured by the SEV demonstrates the effect that skill level has 

on the results. Umvanate ANOVA's were done on the pre and post-instructional 

results across the three sklll levels and signiflcant differences were found for 

this factor [F(2,45)=13.873, p=O.0001 for the pre-instructional condition] and 

[F(2,45)=41.593, p=O.0001 for the post-Instruction al condition]. Post hoc 

compansons showed signiflcant differences between the bottom and top and 

the middle and top groups for the pre-instructional results, while the 

post-instructJonal results showed significant differences among ail groups. 

As Figure 21 shows, ail groups, except the top skill group, in the 

pre-instructional situation indicated their metacognitlve awareness of their 

knowledge base skills were below average. The students knew that their skills 
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and knowledge were lacklng and they were wllllng and able to state thelr 

evaluatlon of that fact On the post-Instructional results, the bottom skill group 

still mdlcated that metacognltlve awareness of thelr knowledge and skilis was 

below average, whlle both the mlddle and top groups reported that they felt 

they Improved sa that they were above average Wlthln the limitations of thls 

study, these results Indlcate that the higher ski lied groups seem to have a 

better metacognitlve awareness of thelr overall knowledge base, as measured 

by the SEV Instrument, than those with less sklll 

A visuai analysis of the overall SEV results indlcates that the affective 

awarenp,ss of the students seemed to have a dlsproportlonately high influence 

on the overall scores ln order to exarr.me the Influence of the affective SEV 

scores on the overall metacogmtlve awareness score, the affective component 

of the SEV results was removed from the overall score to isolate the 

metacogmtive awareness of procedural knowledge, declaratlve knowledge and 

metacogmtlve sklll sections As Figure 21 shows, It IS very eVldent that the 

affective knowledge scores had a dlsproportlonately hlgher Influence on the 

overall results How children feel about themselves ln vanous learnmg and 

game situations IS an Important aspect of acqumng skll!. It should be noted that 

the teacher seemed to have played an important role in thls area The teacher 

tned to make the students feel comfortable about thelr learmng and emphaslzed 

that mistakes were normal ln this study, the teacher seems to have played a 

key role in the affective component by emphasizing to the students to accept 
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their sklll level and the ski Il level of others and to stnve to Improve thelr skilis 

knowing that mlstakes will be made along the way This IS one plausible reasol1 

why the affective results for the students were 50 hlgh 

Looklng at the overall results wlthout the affective component, It can still be 

noted that there are dlfferences ln student responses due to sklll level 

ANOVA's performed on the pre and post-instructlonal results wlthout the 

affective component still resulted ln slgnlflcant dlfferences between sklll groups 

on thelr overall metacogmtlve awareness of thelr procedural knowledge, 

declaratlve knowledge and metacognltlve skilis [F(2,45)=10 335, p=O 0001] and 

[F(2,45)=34 935, p=O 0001] respectlvely Furthermore, the Tukey HSD post hoc 

comparisons showed slgnlflcant differences among ail groups 

The interestlng observation here is that ln general the total SEV score for 

ail three groups was clearly telow the mldpolnt of the scale for both the pre and 

post-instructional results This provldes considerable eVldence that ail students, 

top, middle and bottom sklll groups, were aware that thelr knowledge and skilis 

in volley bail are not strong For most of the se students, thls was thelr very flrst 

exposure to volleyball Instruction As a result It certalnly would be expected 

that thelr knowledge and skills in volleyball would not be hlgh However, thls 

pattern of results over three sklll groups whlch were not markedly dlfferent ln 

expertise in volleyball, demonstrates that the SEV IS surpnsmgly sensitive to 

dlfferences ln metacogmtlve awareness of volley bail knowledge and skilis 

Furthermore, even though the students are relative nOVices, the SEV 
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questionnaire was able to eltclt and assess clear dlfferences ln the students' 

metacognltlve awareness of thelr knowledge and skills ln voile 1 bail even across 

the relatlvely restncted range of sklll in these classes 

Effect of Instruction on the Metacognlt:ve Awareness of the 

Overall Knowledge Base 

FIgure 21 presents the mean scores for overall metacognltlve awareness of 

volleyt-all knowledge obtalned by girls ln each of the three sklll groups under 

the pre and post-Instruction conditions ln order to hlghltght the relatlvely large 

effect of the InclusIon of awareness of affective knowledge scores on the overall 

metacognltlve awareness means, a plot of the overall scores wlthout the 

awareness of affective knowledge scores has also been included Clearly, as 

Figure 21 shows, the absolute mean scale score IS slgnlflcantly reduced when 

thls 15 done The means belng 2 05 and 2.65 for the pre and post-Instruction 

conditIons respectlvely for the bottom group, 2 68 and 3 85 for the pre and 

post-conditions respectlvely for the mlddle group and 3 28 and 4 54 for the pre 

and post-conditions respectlvely for the top group As compared to the pre and 

post-condition means wlth the affective component Included of 3 88 and 4 73 

for the bottom group, 464 and 639 for the mlddle group and 5 98 and 7.48 for 

the top group respectlvely As Appendix 1-7 and Table 12 show, there were 

slgnlflcant dlfferences ln the overall metacogmtlve awareness means for ail 

three skill groups when affective knowledge was Included in the overall SEV 
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score and when It was not included in the results Agaln, a sigmflcant ordinal 

interaction was found between ski Il level and pre-post Instruction conditions 

[F(2,45)=5720, p=O 006] As the post hoc compansons ln Table 12 show, It 

was due to the relatlvely large Increases ln the mlddle sklll group 

As shown ln Appendlx 1-8 and Table 12, the exact same pattern of results 

was obtalned wh en the analysls was completed wlthout the metacogmtlve 

awareness of affective knowledge scores belng Included As Figure 21 so 

clear/y Indlcates, the volleyball know/edge, skills and metacogmtlve skills of the 

girls ln thls study, even atter an Instructlona/ programme, were qUite /ow 

What do these results Indlcate? The overall metacognltlve awareness of 

the students' knowledge base seems to be dlfferent for each sklll group 

Indivldua/s /earn and develop volleyball ski" through practlce and expenence, 

thelr know/edge base Improves and thelr metacognltlve awareness of thelr 

knowledge base a/so Improves Consequently wlth a better foundatlon and 

better metacognltlve too/s to work wlth, the students Will be able to Improve 

thelr skills even more and then seek more challenglng situations lu expenence 

These students Will probab/y be the more hlgh/y skilled students ln the class 

The less-skilled students who have relatlvely poorly developed knowledge 

bases, are still /earnlng volleyball skilis and the declaratlve, affective and 

metacognltlve knowledge and skilis whlch lead to greater expertise The 

patterns of the SEV fmdlngs appear to support cogmtlve /earmng pnnclp/es as 

they have been applled to sport expertise 
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ln summary, It appears that a Unit of volleyball instruction does affect the 

scores ln each section of the SEV as weil as the overall score of the SEV 

questionnaire and that sklll level does differentlally affect the results ln each 

section as weil as the overall score of the SEV The findlngs help lend Initiai 

support for the use of more broadly based measurement mf't'1ods that attempt 

to assess the dlfferent types of knowledge that students develop ln 

sport-specIfie mstructlonal settmgs The results also Indlcate that sklll 

Instruction should be vlewed ln a broader way, not Just the narrow focus of 

physlcal sklll development Chlldren need to learn how to learn and need to 

develop the means to Improve thelr metacognltive awareness ski Ils. 

Recommendatlons and Implications of thls study Will be presented ln the 

followlng chapter 
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CHAPTER FIVE 

CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS 

Over the past decade a senes of studles, loosely called cognitive sport 

expertise studles, have demonstrated the nature and extent of vanous types of 

knowledge that develops as people acquire sklll ln sport A vanety of 

theoretlcal frameworks have been used to descnbe the development of such 

knowledge, for the purposes of thls study the framework developed by Wall and 

his colleagues was used ln investlgatlng the Importance of domaln-speclflc 

knowledge, the sport of volleyball was selected for examlnatlon The author of 

thls study had considerable playlng, teachlng and coachmg expenence ln thls 

sport and had access to other experts ln thls field Furthermore, glven her 

expenence as a teacher, she was able to conduct thls rather complex study 

through the cooperation of a vanety of professlonal colleagues 

Imtlally, the study Included the design of a senes of self-evaluatlon Items 

wlthm the flve areas Identlfled ln a knowledge-based approach to sklll 

acquisition Pilot tests and expert feedback provlded gUidance ln the 

development and reVISlon of these Items Furthermore, m order to examine the 

effect of dlfferences m levels of sport expertise ln volleyball a teacher-based 

ski" ranklng system was developed, implemented anc shown to be very 

rellable, especlally when the post-instructlonal ski Il ranklngs of the students was 
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used The ski Il ranklng of the students Into top, middle and boUom groups 

allowed the author to Investigate the effects of such differences m volley bail 
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sklll The demonstration of expected dlfferences across sklll level ln responding 

differentlally to the SEV was assumed to be an Important test of the face and 

content vahdlty of the SEV This developmental pattern of results was eVldent 

even though there was a relatlvely restncted range of sklll level in the physlcal 

education classes Hence, wlthm the "mits of thls study, one can conclude that 

the SEV Questionnaire, IS a sensitive, useful and reproduclble self-evaluatlon 

instrument that could and shouid be used ln the assessment of volleyball sklll 

and knowledge 

Another Important method for evaluatlng the value and usefulness of the 

SEV Questionnaire was ItS use as a means to assess differences ln volleyball 

knowledge and skills befüre and after a volleyball ski Il mstructlon programme 

Clearly, the major focus of this study was not related to pre/post-Instructional 

dlfferences masmuch as student, teacher, class and programme availablllty 

prevented the use of control groups whlch would have been requlred. 

However, the pre-post design wlthout a control, dld allow for a descriptive 

examlnation of the potentlal value of the SEV as a means to assess the effect 

of an mstructlonal programme Agaln, the expected dlfferences were found and 

the effect of sklll level on such pre/post-instructlonal evaluation was very 

eVldent 
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Glven the above pattern of results, It can be concluded that 

1. Ail sections of the SEV were readlly understood by the students who 

used It, wlth mlnor vanatlons found ln the vanous subsectlons. The 

section most dlfflcult to understand for most students was the one on 

metacognltlve awareness of declaratlve knowledge This was probably 

due to the Introduction of new concepts about thmklng and unfamlhar 

termlnology 

2 The more hlghly ski lied students, ln general, found It easier to 

understand the SEV Items than those wlth less sklll The more ski lied 

students may weil have a better understandlng of the concepts, 

strategies and termlnology of the sport of volley bail than thelr 

counterparts, hence, they may have a better metacognltlve awareness 

of their knowledge base 

3. The students ln the pre-Instructlonal situation found the Items ln the 

following sections the most difflcult to answer procedural practlce and 

game knowledge, declaratlve knowledge and the Items ln the 

metacognltlve skilis section The procedural knowledge sections may 

have been dlfflcult for the students to answer as most of the students 

were probably not sufflclently aware of thelr ski Il capablllties before 

instruction The metacognitlve sklll and declaratlve knowledge 

sections may have been percelved as hard to answer as thls IS a new 

way for the students ta think about volleyball and thelr own learmng 
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Quite slmply, they probably are unfamiliar with how to answer these 

questions ln the post-Instructional condition the most dlfficult sections 

to answer, as perceived by the students, were the metacognitlve skill 

and declaratlve knowledge sections Even though there has been 

improvement ln the SEV results between pre and post-Instructlonal 

situations, new ways of thinklng about how one performs and learns in 

a sport, such as volleyball, takes time to develop However, most 

students were now familiar with thelr volley bail skill capabilitles ln both 

game and practlce situations, and so reported that the procedural 

sections were now easier to answer. 

4 ln general, students ln the top and middle groups found it easier to 

answer the SEV items There was an Improvement in the SEV results 

between the pre and post-instructlonal conditions and this 

Improvement seemed to be affected by the students' skill level. 

5. The ski" level of the students was clearly reflected in the higher scores 

obtained across ail sections of the SEV, as weil as the total SEV 

score, by those ln the top group, foilowed by those in the middle group 

and bottom group. However, it should be noted that the magnitude of 

the total score on the SEV was hlghly Influenced by the affective 

section, however, even after removing the affective section from the 

total SEV score the above pattern based on skill level was maintalned . 
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Flnally, the instructlonal programme did have a positive effect on the 

scores obtalned by the students on the SEV ln general, ail ski Il 

groups showed an Improvement and the change scores between pre 

and post-instructional conditions were dlrectly affected by the studentf' 

ski" level Unfortunately, the descriptive nature of this study IImits the 

impact of this conclusion 

ln summary, cognitive learning principles, speclfically a knowledge based 

approach ta ski" acquIsition, appear to be supported ln thls study through the 

results of the SEV questionnaire 
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The Implications of this Study 

The results of thls study Indicate that the SEV questionnaire IS an effective 

instrument for assesslng the breadth of knowledge and skills in the inttial stages 

of volleyball skill acquisition The SEV Questionnaire dlfferentlates qUite clearly 

among IndlVlduals ln the top, middle and bottom sklll groups of a fairly typical 

grade eight girls' physlcal education class 

The study also has implications for those teaching volley bail Its use may 

add to teachers' understandmg of how students learn and where and why 

problems may occur in the students' sklll learning process The SEV 

underscores the value of an overall view of sklll learnmg, whlch reinforces 

physlcal educators' work on students' physlcal ski Il development, but focusses 

on other areas of development such as declaratlve knowledge, metacognttive 

skilis and how students feel about themselves in learning situations The study 

may help teachers examine alternative teachlng strategies to meet the dlfferent 

needs of their students The SEV's IncluSion of Items that reqUire students to 

self-assess the management of thelr learning, focus thelr efforts, recognize their 

strengths and weaknesses and articulate their feelings about learning, opens up 

a vanety of Instructlonal possibilltles The SEV may also offer teachers a 

dlfferent method of evaluatlng students' strengths and weaknesses which will 

gUide teachers on how best to improve their students' skill learning 

For the student, the SEV may be used as a learning tvol that will introduce 

them to an ove rail view of sklll learning The questionnaire has been shown to 
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be easlly understood by the students at this age level and the students' 

reported they enjoyed using the questionnaire. In the future, the questionnaire 

may help enlighten students about why thelr performance may not be as ski lied 

as others, by making them aware that there are vanous knowledge domams 

mvolved in skill acquIsition and that these domalns are mterrelated The SEV 

may also help the students to become aware of thelr strengths and weaknesses 

in these domains and help them identlfy means to Improve them. The SEV 

may guide students in developmg a metacognltlve awareness of thelr 

knowledge base m volleyball and so wlth that knowledge and gUidance from 

their teachers. students may be able to improve thelr skills and partlclpate more 

successfully in the sport of volleyball. 
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Based on the results of thls study, the followlng 

recommendatlons are made: 
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1. The results obtamed ln this descriptive study Justify the use of the SEV 

in larger studles deslgned to assess the effects of various Instructlonal 

programmes on the knowledge base of students The addltional costs 

of a sUitable control group procedures would be merited glven the 

results of this study 

2. The SEV should be admmlstered to different sam pie groups such as a 

boys' physlcal education class of the same age level, to an older 

group of students, to a hlgh school team or to a public high school 

group, ln order to determme the extent of its usefulness 

3 A longltudmal study following a group of grade eight students until 

graduation from hlgh school mlght also be enllghtening as ta the 

course of development in each of the types of knowledge and 

processes that underlle students' sklll acquisition. 

4. More extensive use of the structure of the SEV, for example in other 

sport domalns, might facllltate a deeper understanding of what IS 

learned wlthm the vanous programmes of Instruction . 
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SE~F EVALUATION IN VOLLEïBALL 

These questions are deslgned to help you evaluate your strengths 
and needs ln volleyball. If they are to be of use to you, you have to 
try and ans~er them as accurately as possible. 

Remember that learnlng a sport llke volleyball takes tlme and 
practlce, 50 you cannot expect to be skl11ful ln aIl areas. When 
evaluatlng yourself be honest sa that over the course of a fev veeks 
you can measure your progress. 

EVALUATION IN A PRACTICE SITUATION 

You are ln your P. E. class ~orklng vIth a partner or ln a group, 
PRACTICING a skill. When you ans~er the folloving questions, assume 
that the situation 1s a good one, that ls, the volleyball cornes 
relatlvely close to you so you do not have to move too much to play lt. 

Clrcle the questIon 
mark (1) lE you do 
not know what to 
ans~er 

IN A PRACTICE SITUATION, 
OUT OF lO POSSIBLE TRIES: NUHBER OF SUCCESSFUL 

TRIES 
1. 

2 . 

3. 

Clrcle the number of accurate bump passes 
that you thlnk you could mak~ to a teammate. ____________________________________ l 2 J 4 5 6 7 e 9 10 7 

Clrcle the number of accurate volley 
passses that you thlnk you could make 
to a teammate. ______________ l 2 J 4 5 6 1 6 9 10 7 

Clrcle the number of successful serves 
(successful means over but not touchlng 
the net and ln the court) you thlnk you could make. __________________________________ l 2 J 4 5 6 7 6 9 10 ? 

4. C1rcle the number of tlmes you think you 
can get to the ball 50 you are ready and 
balanced to perform a volley or bump pa5s 

s. 

6. 

~e 11. _ l 2 J 4 5 6 7 6 9 10 ? 

Clrcle the number of accurate sets that 
you thlnk you could make to a teammate. ______ l 2 3 4 5 6 7 8 9 10 : 

When rece1vlng a serve, how often do you 
thlnk that you cou Id accurately pass the 
baIl to a teammate? ______________________ 1 2 J 4 5 6 7 6 9 10 ? 

7. Uf.lng thé ~·cale froln 1 to 10, "herc 1 meaTl~ 
EXTREHELY OIFFICULT and 10 me3n~ NOT VERY 
DIFFICULT, rate how dlfflcult lt was for you to 
thlnk about the ans~ers to aIl the 
Questions ln this sectlon? l 2 3 4 5 6 7 8 9 10 ? 

8. Uslng the scale from l to 10, where 1 means 
DID NOT UNDERSTAND and 10 HEANS UNDERSTOOD 
VERY WELL, rate ho~ weIl you understood 
all the questions ln thl, section? l 2 3 4 5 6 7 6 9 10 7 
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EVALUATION IN A GAHE SITUATION 

A~gume that you are in your regular P. E. cla~3. When evaluatlnQ 
your~elf ln a game ~ltuatlon, imag1ne that It 13 a competitive 9ame -
situation vhere you have to move to the volleyball becau~e your 
opponents vant to vin the point or serve. 

Clrcle t~e que~tlon 
mark (?) if you do 
not knov vhat to 
ansver 

REHEHBERING THAT Y~U ARE IN A COMPETITIyE 
aAtlE SITUATION, CIRCLE THE NUHBER OF TRIES 
OUT OF 10 ATTEHPTS THAT Y~U THINK YOU 
COULO SUCCESSFULLY DO FOR EACH SKILL NUMBER OF SUCCESSFUL 

TRIES 

1. 

2. 

3. 

4. 

s. 

6. 

Circie the number of accurate bump passes 
that you thlnk you cou Id rnake to a 
teammate. __________________ l 2 3 4 567 e 9 10 ., 

Clrcle the number of accurate volley 
passes that you thlnk you could make 
to a teammate. _______________ ...... l 2 3 4 5 6 7 6 9 10 ? 

Circle the number of successfui ~erves 
you thlnk you cou Id make ' ___________ 1 2 3 4 5 6 7 8 9 10 ? 

Clrcle the number of times yüll think you 
can get to the ball 50 you are ready and 
balanced to perform a volley or bump pass . 
vell, ______________________ 1 2 3 4 5 6 7 8 9 10 ? 

Clrcle th~ nurnber of accurate setz that 
you thi nk you could make to a teammate. ___ 1 2 3 4 5 fi 7 8 9 10 : 

When receivlng a eerve, hov often do you 
think that you could accurately pass the 
baIl to a teamrnate: _______________ l 2 3 4 5 fi 7 8 9 10 : 

7. Uslng the scale from 1 to 10, vhere 1 rneans 
EXTREMELY DIFFICULT and 10 means NOT VERY 
OIFFICULT, rate hov difflcult lt vas for you to 
thlnk about the ansvers to aIl the 

6. 

questions in this section? 1 2 3 4 5 6 7 8 9 10 ? 

Uslng the scale from l to 10, ~here 1 means 
DIO NOT UNDERSTAND and 10 mean~ UNDERSTOOD 
VERY WELL, rate ho ... vell you understood 
aIl thé: questions ln thl~ sectlon? _____ _ 

. 
l 2 3 4 5 6 7 8 9 10 ? 
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IN ANSWERING THE NEXT SET OF OUESTION~ 
USE THE FOLLOWING SCALES FROM 1 TO 10 

1. Ho ....... ell can you ar.alyze what you are 
dolng .... rong .... hen you have dlfflcu1ty 
performlng a sk 111? 

2. How .... ell do you kno1o' ho .... to correct a 
skl11 1f IOU are not dolng lt proper ly? 

3. Ho ....... ell can you use your teacher's 
instructIons vhen learnlng the 

Clrcle the que~tlon mark 
(?) 1f you do not kno ... 
... hat to an!; .... er 

l 5 10 
NOT SO-SO EXTREHELY 
VERY WELL 
WELL 

l 2 3 4 5 6 7 8 9 10 

l 2 J 4 5 6 7 8 9 10 

? 

? 

volleyball skills? 1 2 3 4 5 6 7 8 9 10 ? 

4. Ho ...... ell can you use the teacher's feedback 
that you .... ere glven to Improve your 

5. 

6. 

7. 

vo11eybal1 skl11s? 1 2 J 4 5 6 7 8 9 10 ? 

Ho ... good are you at recognlzlng the 
proper eues to reac: quickly and 
accurately to a baIl coming over 

1 ___ 5 10 
NOT SO-SO EXTREHELY 

VERY GOOO 
GOOO 

the net? ____________________ l 2 3 4 5 6 7 8 9 10 ? 

1 S 10 
NOT SO-SO EXTREHCLY 

VERY CONFIDENT 
CONFI DENT 

Ho ... confIdent are you that you are correct 
.... hen evaluatlng ho ....... ell you can perform 
the sk1l1s you use ln volleyball? ______ l 2 J 4 5 6 7 8 9 10 ? 

Ho ... conf1dent are you that you are 
focuslng on the rlght thlng~ .... hen 
pez:formlng volleyball skllls? _________ l 2 J 4 5 6 7 8 9 10 ? 

------------------------------------------------------------------------

8. 

9. 

Uslng the scale froIl 1 to 10, .... here 1 means 
EXTREHELY DIFFICULT and 10 means NOT VERY 
DIFFICULT, rate ho ... dlfflcult It wa5 for you to 
thlnk about the answers to aIl the questions 
ln thI~ :sectIon? l 2 J 4 5 6 7 8 9 10 ? 

Using the ~ca le froID l to 10, .... here l me3nj 
DIO NOT UNDERSTAND and 10 mean~ UNDERSTOOD 
VERY WELL, rate ho~ weIl you under~tood 
a 11 the que !l t 1 0 n !'l 1 n t t. 1 ~ !'l e c t 1 0 n ? 1 2 3 4 5 G 7 6 9 l 0 "/ 
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EVALUATION IN A GAHE SITUATION 

A!I~I.lIl1e that you are ln you'C regular P. E. cla!l~. When evaluatlnc; 
your~elf ln agame situatlon, imaglne that lt 1:5 a competItive galIIe 
sltuat10n vhere you have to move to the volleyball becauee your 
opponents vant to wln the point or serve. 

IN ANSWERING THE NCXT SET OF QUESTIONS 
USE THE FOL~OWING SCALE FROH 1 TO 10 

Clrcle the question mark 
("'l) If you do nct knov 
what to an!lver 

1------5--------10 
IN A ~ SITUATION, NOT VERY SO-SO EXTREHELY 

WELL WELL 
1. Hov well do you know vhere te be on the 

court to recE:lve a serve from the 
Oppos! te te am? l 2 3 4 5 6 7 8 9 10 

2. Hov we 11 do l'OU kno .... vhere to be on the 
court to recelve a set from a teammate? l 2 3 4 5 6 7 8 9 10 

3. Hov .... ell do you understand the Im~ortance 

? 

? 

of uslng three hlt!! ln a volleyball 'game:_l 2 3 4 5 6 7 8 9 10 ? 

4. Ho ... well do you understand ho ... to play a 
hlqh, 510'" ball comlng tovards you? ____________ ___ 2 3 4 5 6 7 8 ~ 10 ? 

s. Ho ....... ell do you under,tand ho ... to play a 
lover, !aster ball comlng tovards you? ______ l 2 :3 4 S 1) 7 8 9 10 ? 

6. Hov well do you understand ho ... to 
comenunlcate vl th other teammates 
durln9 play? _______________________________________ l 2 3 4 5 1) 7 8 9 10 ? 

7. Ho", weIl do you undet!ltand the bas1c 
rules of volleyball? ______________________ l 2 3 4 5 6 7 8 9 10 ? 

8. Hov weIl do you understand the serv1ce 
rotation pattern ln volleyball? _______ l 2 3 4 5 6 7 8 9 10 ? 

9. Hov well do l'ou understand the dlfferent 
xoles you znight play ln a volleyball game? 
(e.g. setter, splker, server, etc. ) _____ 1 2 3 456 7 8 9 10 '? 

10. Hev vell do l'ou thlnk you understand 
vhat 1= happening ln a game of volleyball 
"'hen vatchlng other team:s play? ___________ l 2 3 4 5 6 7 8 9 10 '? 

Il. Ho ... vould you rate your:self a, a 
volleyball player, using the ~cale 
from l to 10, 1 means NOT GREAT and 
10 means EXCELLENT _____________________ l 2 3 4 S 6 7 8 9 la ? 

12. VSlng the scale from l to la, ... here l means 
EXTREHELY OIFFICULT and 10 lIIeans NOT VERY 
OIFFICULT, rate ho." dHflcl.Ilt lt vas for you to 
thlnk about the anslolers to all the 
Cj1uestlGns ln thls sectIon? 1 2 J 4 5 6 7 8 9 10 , 

13. VsIng the !lcale from l to 10, vhere l meaos 
DIO NOT UNDERSTAND and 10 Ille~lI~ UNDERSTOOD 
VERY WELL, rate ho ... vell you understood 
all the Questions ln thI:! sectIon? l 2 3 4 5 6 7 8 9 10 ? 
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EVALUATION IN A OAHE SITUATION 

AS!5ume that you are ln j'our regular P. E. cla:5s. When e.valuatlng 
yourself ln a qame situation, Imagine tha:: 1t 15 a competit1 ve game 
sltuatlon where you have to move to the volll!yball because your 
opponents want to win the poInt or serve. 

Clrcle the quest10n mark 
(?) if you do not 
know what to answer 

IN A ~ SITUATION, RATE HOW 'tOU 
FEEL ON THE FOLLOWING SCI..LE 

1--------5--------10 
EXTREI1EL.Y SO-SO NOT 
AFRAID AFRAID 

1. Rate to what degree you are afraid of 
recelvlng a hard, fast ball _________ 1 2 3 4 S 6 7 8 9 10 : 

2. Rate to what degree you are afrald of 
recelvlng a soft, slow ball _________ l 2 J 4 S 6 7 8 9 10 ? 

3. Rate to what degree you are afrald of 
recelvlng a serve _____________ l 2 J 4 S 6 7 8 9 10 : 

4. Rate to what degree you are afrald of 
bumplng the ball ______________ l 2 3 4 S 6 7 d 9 10 ? 

S. Rate to what degree you are afrald of 
volleylng the ba11_______ _ ____ 1 2 J 4 5 6 7 8 9 10 ? 

6. Rate to what degree you are afrald of 
hurtlnq yQur flngers when volleylnq _____ l 2 J 4 5 6 7 8 9 10 : 

7. Rate to ... hat degree you are afrald of 
hurtlng 'lo!Jr arlll:S when bumplng _______ 1 2 3 4 5 6 7 8 9 10 ? 

8. Rate to what degree you are afraid of mdklng a 
ml:stake because you are afra ld of what jour 
classlllate:s mlght thlnk about you 1 '2 :3 4' 5 6 7 8 9 10 ? 

9. Rate to what degree you do not IoIant to play 
the ball because you 1I\19ht make a mlstake_l '2 J 4 S 6 7 Il 9 10 ? 

IN A aA.t:1.& SITUATION, RATE HOW 'tOU 1--------5--------10 
FEEL ON THE FOLLOWING 5CALE FROM l TO 10 DO ~OT SO-50 ENJOY 

ENJOY A LOT 

10. Rate to IoIhat degree you enjoy p!aylnq 
the garne of volleyball ____________ l 2 3 4 5 6 7 8 9 10 ? 

------------------------------------------------------------------------
11. uslog the ~cale frOnt 1 to 10, IoIhere 1 lIIean:l 

EXTRtHEL~ DIFFICULT and 10 mean~ NOT VERY 
DIFFICULT, rate ho. difflcult 1t was for you 
to thlnk about the answec~ to aIl 
the Qutst.lons ln thl~ sectl.:>n? 1 2 3 4 5 6 7 8 9 10 ? 

12. usln9 the ~cale from l to 10, where 1 means 
DID NOT UNDERSTAND and 10 means UNDERSTOOD 
VERY WELL, rate how well you under:stood 
a11 the quc:stlons ln th18 secti!)n: 1 2 3 4 S 6 7 8 9 10 ? 



• 

• 

• 

In an5verlng the foJ.lovlng queztlon5, aZ5ume that you are ln your 
regular phys lcal edlJcatic:. class. 

IN A r.E:I\RNING SUI/ATION, :RATE HOW YOU FEEL 
ON THE FOI.LOW l NO ~CALE !-'ROH 1 TO 10 

1. Rate to vhat degree you l1ke cOllllng 

Clrcle thé quelStlon mark 
(?) lf you do not know 
what to ansver 

1--------5--------10 
DO SO-50 LI KE 

NOT LIKE A LOT 

164 

to volleyball :la55 _________________ . ___________________ 1 2 3 4 5 6 7 8 9 10 ? 

2. Rate to vhat degree you l1ke vorklng 
vlth other players to practlse your skl11s.-. ___________________________ __ , ____ l 2 3 4 5 6 7 8 9 10 ? 

3, Rate to vhOlt degree you l1ke practls1ng 
to Improve your volleyball skll15 ________ 1 2 3 4 5 6 7 8 9 10 ? 

IN A LEAgNING SI'tUAIION, R.1.TE HOW YOU FEEL 
ON THE FOLLOW l NG SCALE FRC!'1 l TO 10 

1--------5--------10 
NO 50-50 ALL OUT 

4. Rate to vhat degree le'OIJ feel you make tl'e 
necessary effort to !:mprove your 

EFFORT EFFORT 

volleyball 5kl11s _________________________________ 1 2 J 4 5 6 7 6 9 10 ? 

IN A LEABNING SITUT;I! ON, ë=J..'l'E HOI\' 
YOU FEEL ON THE FOLLOWINO SCALE 
FROM l TO 10 

1---·-----5------ ----10 
EX7'REHEL y 50-50 NOT 
FRUS'I'RATEO • fRUSTRATED 

s. Rate to vhat degree you become fru~trated 
vhen you cannot perfc%D\ the volleyball 
sklllls to your sat15factlon ______________ l 2 J 4 5 E; 7 8 9 10 ? 

------------------------.-----------------------------.-----------------
IN A LEARNING SITUAIION, KATE HOW YOU 
FEEL ON THE FOLLOWING SCAr-E 

1--------5--------10 
EXTREHEL'i 50-50 NOT 

FROM 1 TO 10 AFRAID AFRAID 

6. Rate to vhat degree you are afrald of 
makl n9 mlstakes ___________________________________ 1 2 J 4 S 6 7 8 9 10 ? 

------------------------------------------------------------------------
7. Usln9 the scale frOID l. to H'. vhere l means 

EXTREHELY OIFFICULT a:n~ 10 me .. ns NOT VERY 
DIFFICULT, rate hc:v c!1fficult lt was for you to 
thlnk about the answe:s to aIl the 

8. 

questions ln thls sectIon? l 2 J 4 S & 7 8 9 10 ? 

uslng the scale from ! to 10, vhere 1 m~an, 
DIO NOT UNOER5TANO ar:.~ 10 lIIeans UNDERS'l'OOO 
VERY WELL, rate hov ve 11 you undeutood 
all the questIons in th.s section? l 2 3 4 S 6 7 8 9 10 ? 
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OTHER INFORMATION 

SEX: MALE 

AGE: ----------------
VOLLEYBALL EXPERIENCE: 

Place a checkmark(/) 
at the correct 
exper ience level 

FEMALE 

DATE OF BIRTH: ______________ __ 

P.E. class only 

Intramurals 

Scheol team 

Cummunl ty team 

Numb~r ~f years yeu 
played velleyball at 
this level 

other 1 nfc)rma t ion about your. volleyball exper lence you thlnk l 
should kno\rl 
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APPENDIX A-2 

March 5, 1992 

Mother Johnson; 

1 have been a physical education teacher a~ Lindsay Place 
High School for seventeen years. Presently 1 am enjoying a 
leave of absence to complete my mastez's degree in 
educational psycho1ogy at HcGill University. 
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As per your request, following is a brlef introduction as to 
vhy 1 am conducting this study. 

In the past, a great deal of emphasis in the cv~luation of 
ski11 1earning has been based on norm-referenced Sklll 
performance tests. Rather than being only teacher centered 
this study is concerned vith the development of self 
evaluation techniques that studen:s can readily use to 
complement the teachers' overall evaluation of their 
performance and learning. 

It has been argued that we need ta collect more informatlon 
from a broader perspective to begin to see the ~atterns and 
relationships that might be operating in skill learnlng 
situations (Wall, 1986; Wall, HcClements, Bouffard, Findlay & 
Taylor, 1990). One way of examining skill learning (and 
sport expertise) is tht~ugh a knowledge based approach. 

Acquired knowledge developed over a period of time, i~ a 
major deterrnining factor in skill performance, especlally ln 
cognitively demanding sports such as volleyball. Such 
acquired knowledge is developed in five domains: procedural, 
declarative, affective, metacognitive knowledgt and 
metacognitive skill. An important aspect of acquired 
knowledge is metacognitive knowledge; that 15 an awareness of 
onels entire knowledge base in a specific domaine 

Given the faet that expertise is categorized by more 
sophisticated organization and use of knowledge; it has been 
assumed that ~eveloping a self evaluation instrument that 
vou là help students systematically evaluate their knowledge 
base might facilitate the developmpnt of spozt specifie 
~xpertise in volleyball. As a result a volleyball s~lf 
evaluation questionnaire Lased on the five domains ln the 
knowledge based approach to Sklll acquisition has been 
developed. 

This study is a descriptive stuày that follows the knowledge 
base framework in the development of a sport specific 
questionnaire ~hich attempts to recognize differences in 
volleyball skill and tries to be of help in the school milieu 
hy focusing on the types of knowledge acguired in a sport 
like vol~eyball. The study may broaden the stuàents' 
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perspective of what other areas of knowledge are 1nvolved 
when learning and refining a skill in physical education 
class. This may prompt the students to look at what has to 
be learned in these difierent domains, how the domains 
inter3ct and give the students an idea of what to improve 
upon. 
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Evaluating students from a knowledge based perspective may 
help teachers understand more about ho~ their students learn 
and where teaching may have to be focussed. The teachers rnay 
also be able to use the questionnaire as a tool t. help adapt 
tteir teaching methodology to meet the different needs of aIl 
students. The self evaluation volleyball instrument could 
potentially be a very valuable teaching and learning tool for 
teachers and students. 

As a teacher myself, l understand the importance of 
minirnlzing the loss of class instruction tlme due to 
inte.rruptions. This study will only require the grade 8 
physical education students to answer the self evaluation 
volleyball questionnaire befcre t~e unit of volleyball is 
taught and then to answer a second self evaluation volleyball 
questionnaire ~fter the unit of volleyball has been 
completed. 

The questionnaire takes approximately twenty minutes to 
complete. l have included a copy of the questionnaire for 
your viewing. AlI information and results will be held in 
strict confidence with students and staff remaining 
ëlnonymous. 

l have ~poken to Dawn Cumming and informed her of the 
research procedures. l assure you that a minimum amount of 
time will be required on Dawn's part, if you approve the 
study. In turn the information may provide the teachers and 
students of Sacred Heart with increased knowledge of skill 
learnlng in volleyball, whlch may be applied to other 
sporting activlties. 

It would be greatly appreciated if you would allow me to 
collect information for my research. If you would like to 
discuss any aspect of the study, do not hesitate to calI me 
at 697-9451. 

Slncerely, 

Marg Jt Alnwlck 
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APPENDIX A-3 

CLASS INSTRUCTIONS AND PROCEDURES 

Teacher's information 

1. In the second volleyball class, the questionnaire 
will be given out a10ng with pencils. 

a. numbered questionnaires will be distrlbuted to 
the students 

b. students will be told that their answers will be 
confidential 

2. Purpose of the questionnaire will be discussed by 
myself 

3 . 

a. intere3ted in knowing your feelings and how you 
learn sk i Ils 

b. the questionnaire will help us know how ta tcach 
you ,better 50 you ..... ill learn more easily 

c. please be as honest as possible ..... h~n an~wering 
the questions 50 that this information will be 
useful to both you and us 

Instructions 

a. Circle the appropriate answer for you. THERE 
ARE NO RIGHT OR WRONG ANSWERS 

b. There may be sorne questions you do nol know 
the ans ..... er to, please circle the question mark, 
as this answer is also important for me 
to know . 

c. Please read the instructions very carefully 
d, Explain to students the difference between game 

and competitive situations before they start 

4. The e:-:aminer wi Il w.3lk around the gym and mark do .... n 
the student's name with the matchlng questionnaire 
number 

5. At the sarne time the teacher will fill out the 
5kill rdnking ferm for the appropriate class size 

6. Two days la ter, the teacher w 111 be asked to fi 11 
out another skill ranking Forro 

7. When the uni t of volleyball hc.'s been completE'd, the 
questionnaire will agaln be glven to the students 
follo~ing aIl the same procedures as before 

8. At the s~me tlme the teacher ~lll be asked to flll 
out another skil~ ranking form 

9. TYlt) days later anuther skl11 ranklng form 'Wll1 DI:: 
completed by the teacher 
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APPENDIX A-4 

VOLLEYBALL SKILL RANKING FORM FOR A CLASS OF 27 STUDENTS 

Based on the student's observable volleyball skill in class 
(consider factors such as acc~racy, consistency, technique, 
appropriate use of skill and the student's basic knowledge 
of the game) place your students into one of the 5 apprùpriate 
skill groups. Place only the number of students specified 
for each group. 

Name of student 

1 
2 
3 
4 
5 
6 

Name of student 

1 
2 
3 
4 
5 

Name of student 

1 
2 
3 
4 
5 
6 

Name of student 

1 
2 
3 
4 

Name of student 

1 
2 
3 
4 
5 
6 

HIGH SKILL 

ABOVE AVERAGE 

AVERAGE SKILL 

BELOW AVERAGE 

LOW SKILL 

169 
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APPENDIX 5-1 

Manova of Pre-Instructlonal Results for the 

Students'Understandmg of the Questions ln Each Section of the 

SEV Questlonnal& Testlng for the Factor Class (N=M} 

Univanate F tests 

Dependent vanable 

Procedural practlce 
knowledge 

Error 

Procedural game 
knowiedge 

Error 

Metacognitlve skill 

Error 

Declarative 
knowledge 

Error 

Affective practice 
knowledge 

Error 

Affective game 
knowledge 

Error 

SS 

23.815 

146.333 

18.111 

125500 

4.111 

201 500 

4.593 

258000 

8037 

161.000 

20.481 

185.333 

Mult.vanate test statistics 

W.lks' 0761 
Lambda= 
F-ratio= 0 977 

Hotelling-Lawley 0.301 
trace= F-rat.o= 0.977 

DF MS 

2 11.907 

45 3.252 

2 9056 

45 2.789 

2 2.056 

45 4478 

2 2.296 

45 5733 

2 4.019 

45 3578 

2 10.241 

45 4.119 

DF=12,80 

DF=12,78 

170 

F P 

3662 0.034 

3247 0048 

0459 0635 

0401 0672 

1 123 0334 

2.487 0.095 

p=O 478 

p=0.478 
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APPENDIX 8-2 

Ma,'ova of Pre-Instructlonêll RE'sults for the Students' Understandmg 

of the Que'3tlons ln Each Section olr the SEV Questionnaire. 

Testlng for the Interaction 8etween Class and Sklll Level (N~54) 

Umvanate F tests 

Dependent vanable 

Procedural practlce 
knowledge 

Errar 

Procedural game 
kllowledge 

Error 

Metacogmtlve sklll 

Error 

SS 

5074 

146.333 

5.111 

125500 

41 111 

201.500 

OF MS F 

4 1.269 0.390 

45 3.252 

4 1.278 0.458 

45 2.789 

4 10278 2.295 

45 4478 

P 

0.815 

0.766 

0074 

-----------------------------------------------------------------------------------------------------------------
Declarative 
knowledge 

Error 

Affective practlce 
knowledge 

Error 

Affective game 
knowledge 

Error 

54.407 

258000 

22.630 

161.000 

30.519 

185333 

Multlvariate test statlsttcs 

Wllks' 0.395 
Lambda= 
F-ratiO= 1.787 

Hotelling-Lawley 1.154 
trace= F-ratlo= 1.852 

4 13.602 2.372 0066 

45 5.733 

4 5657 1.581 0.196 

45 3.578 

4 7.630 1.853 0.135 

45 4.119 

DF=24,140 P=O.200 

DF=24,154 P=O.140 

171 
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APPENDIX 8-3 

Manova of Post-Instructlonal Results for.!he Students' 

Understandlng of the Questions ln Each Section of the SEV 

Questionnaire, Testmg for the Factor Class (N=54) 

Umvanate F tests 

Dependent vanable 

Procedural practlce 
knowledge 

Error 

Procedural game 
knowledge 

Error 

SS OF 

0444 2 

61167 45 

4148 2 

59500 45 

MS 

0222 

1 359 

2074 

1 322 

F P 

0163 0850 

1 569 0220 

------------------------------------------------------------------------------------------------------------------
Metacognlbve sklll 

Error 

Declarative 
knowledge 

Error 

Affectl'Je practlce 
knowledge 

Error 

Affective game 
knowledge 

Error 

1 593 

102.500 

0778 

131.667 

4778 

91.333 

1 815 

102000 

Multivanate test stabstics 

Wllks' 0.864 
lambda= 
F-ratio= 0.505 

Hotelhng-Lawley 0.155 
tracù= F-ratio= 0.505 

2 0.796 0350 0707 

45 2278 

2 0.389 0.133 0876 

45 2.926 

2 2389 1177 0.318 

45 2030 

2 0.:307 0.400 06ï2 

45 2267 

DF=12,80 p=O 906 

DF=12,78 p=O 906 

= 

172 
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APPENDIX 8-4 

Manova of Post-Instructlonal Results for the Students' Understandmg 

of the Questions m Each Section of the SEV Questionnaire, 

Testmg for the Interac'(lon 8etween Class and Sklll level (N=54) 

Umvanate F tests 

Dependent variable 

Procedural practlce 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacognrtlve sklll 

Error 

Declarative 
knowledge 

Error 

Affective practice 
knowledge 

Error 

Affective game 
knowledge 

Error 

SS 

1 111 

61 167 

9185 

59500 

7296 

102500 

3778 

131 667 

15778 

91 333 

2407 

102000 

Multivarrate test statlstics 

Wilks' 
lambaa= 
F-ratio= 

Hotelhng-lawley 
trace= F-ratlo= 

0576 

1.006 

0646 
1 037 

DF MS F 

4 0.278 0204 

45 1 359 

4 2.296 1 737 

45 1.322 

4 1.824 0.801 

45 2.278 

4 0.944 0323 

45 2.926 

4 3944 1 943 

45 2.030 

4 0.602 0266 

45 2267 

DF=24,140 

DF=24,154 

-----------

173 

P 

0935 

0.159 

0531 

0861 

0.120 

0.899 

p=0.463 

p=0.424 
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APPENDIX 8-5 

Manova of Pre-Instructlonal Results for the Students' 

Percelved Dlfficulty ln Answenng the Questions ln Each Section 

of the SEV Questionnaire, Testlng for the Factor Class (N=54 ) 

Unrvanate F tests 

Dependent vanable 

Procedural practlce 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacognltlve sklll 

Error 

Declarative 
knowledge 

Error 

Affective practlce 
kl"'owledge 

Error 

Affective game 
knowledge 

Error 

SS 

51444 

258500 

38111 

201 333 

11 444 

194000 

16926 

290.667 

0037 

245000 

9481 

269500 

Multlvanate test statlstlcs 

Wllks' 0.71 
Lambda= 
F-ratlo= 1247 

Hotellmg-Lawley 0.381 
trace= F-ratlo= 1.237 

DF MS 

2 25722 

45 5744 

2 19.056 

45 4474 

2 5722 

45 4311 

2 8.463 

45 6459 

2 0019 

45 5444 

2 4741 

45 5989 

DF=12,80 

DF=12,78 

174 

F P 

4478 0017 

4259 0020 

1 327 0275 

1 310 0280 

0003 0997 

0792 0459 

p=O 267 

p=O 274 
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APPENDIX B-6 

Manova of Pre-lnstructlOnal ReslJlts for the Students' Percelved Dlfficulty 

ln Answenng the Questions ln Each Section of the SEV QuestIOnnaire, 

Testmg for the Interaction Between Çlass and Ski!! Level (N=54) 

Umvariate F tests 

Dependent vanable 

Procedural practlce 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacognltlve skill 

Error 

Declarative 
knowledge 

Error 

Affective practice 
knowledge 

Error 

Affective game 
knowledge 

Error 

SS 

12,444 

258500 

16444 

201 333 

26,444 

194000 

35,852 

290667 

10185 

245000 

32407 

269,500 

Multlvanate test statlstics 

Wilks' 
Lambda= 
F-ratio= 

Hotelling-Lawley 
trace= F-ratio= 

0,514 

1,233 

0,776 
1,246 

OF MS F 

4 3,111 0,542 

45 5,744 

4 4 111 0,919 

45 4,474 

4 6,611 1 534 

45 4311 

4 8,963 1 388 

45 6.459 

4 2,546 0468 

45 5444 

4 8,102 1,353 

45 5,989 

DF=24,140 

DF=24,154 

175 

P 

0706 

0,461 

0209 

0253 

0,759 

0,265 

p=O,224 

p=0.212 

1 
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APPENDIX 6-7 

Manova of Post-Instructlonal Results for the Students' 

Perceived Dlfficulty in Answenng the Questions ln Each Section 

of the SEV Questionnaire. Testmg for the Factor Class (N=54l 

Univanate F tests 

Dependent vanable 

Procedural practlee 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacognltlve ski" 

Error 

Declarative 
knowledge 

Error 

Affective practlce 
knowledge 

Error 

Affective game 
knowledge 

Error 

SS 

6333 

201.333 

3.593 

89.000 

6333 

113.333 

3704 

125.167 

3593 

102000 

4926 

143.333 

Multivariate test statistics 

Wilks' 
Lambda= 
F-ratio= 

Hotelling-Lawley 
trace= F-ratio= 

0.807 

0.753 

0.229 
0.743 

OF MS 

2 3167 

45 4474 

2 1 796 

45 1.978 

2 3167 

45 2519 

2 1 852 

45 2781 

2 1.796 

45 2.267 

2 2.463 

45 3.185 

DF=12,80 

DF=12,78 

176 

F P 

0708 0498 

0908 0410 

1 257 0294 

0.666 0519 

0792 0.459 

0.773 0.468 

p=0.696 

p-0.70S 
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APPENDIX 8-8 

Manova of Post-Instructlonal Results for the Students' Perceived Dlfficulty 

in Answerlng the Questions ln Each Section of the SEV Questionnaire, 

Testlng for the Interaction Between Class and Sklll Level (N=54) 

Unlvanate F tests 

Dependent variable 

Procedural practlce 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacogmtlve skill 

Error 

Declarative 
knowledge 

Error 

Affective practlce 
knowledge 

Error 

Ahectlve game 
knowledge 

Error 

SS 

6222 

201 333 

4185 

89.000 

4667 

113333 

1.407 

125167 

8.741 

102.000 

8.963 

143.333 

Multivariate test statistics 

Wilks' 0.693 
Lambda= 
F·ratio= 0.651 

Hotelhng-Lawley 0399 
trace= F-ratio= 0639 

DF MS F 

4 1.556 0.348 

45 4.474 

4 1.046 0.529 

45 1.978 

4 1.167 0.463 

45 2.519 

4 0.352 0126 

45 2781 

4 2.185 0.964 

45 2.267 

4 2.241 0.703 

45 3.185 

DF=24,140 

DF=24,154 

177 

P 

0844 

0.715 

0.762 

0.972 

0.437 

0.594 

p=0.890 

p=O.900 
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APPENDIX 8-9 

Manova Testing for the Effect of Class ln the Vanous Sections 

of the SEV Questionnaire for the Pre-Instructlonal Results 

Unlvanate F tests 

Dependent variable 

Procedural practlce 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacognltlve skill 

Error 

Declarative 
knowleclge 

Error 

Affective practlce 
knowledge 

Error 

Affective game 
knowledge 

Error 

SS 

2.254 

116.042 

0966 

129.866 

6.492 

98.435 

6.439 

141.804 

0.655 

88356 

5.711 

126.502 

Multivariate test statlstlcs 

Wilks' 
Lambda= 
F-ratio= 

Hotelling-Lawley 
trace= F-ratlo= 

0.801 

0.781 

0.236 
0.767 

OF MS 

2 1 127 

45 2579 

2 0.483 

45 2886 

2 3.246 

45 2.187 

2 3220 

45 3.151 

2 0328 

45 1963 

2 2856 

45 2.811 

DF=12,80 

DF=12,78 

178 

F P 

0437 0.649 

0167 0.846 

1484 0238 

1022 0.368 

0167 0.847 

1 016 0370 

p=0.669 

p=O 682 
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APPENDIX B-10 

Manova TestlOg for the Interaction Between Class and Sklll 

L.evelm the Vanous Sections of the SEV Questionnaire for the 

Pre-Instructlonal Results (N=54) 

Unlvanate F tests 

Dependent vanable 

Procedural practlce 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacognltlve ski" 

Error 

SS 

11 767 

116.042 

16340 

129866 

8145 

98.435 

OF MS 

4 2.942 

45 2579 

4 4.085 

45 2.886 

4 2036 

45 2187 

F P 

1 141 0.350 

1415 0.244 

0.931 0455 

----------------------------------------------------------------------------------------------------------------

Declarative 
knowledge 

Error 

Affective practice 
knowledge 

Error 

Affective game 
knowledge 

Error 

16.627 

141 804 

20860 

88.356 

4.676 

126.502 

Multivariate test statistics 

Wilks' 
Lambda= 
F-ratio= 

Hotelling-Lawley 
trace= F-ratio= 

0.501 

1.257 

0.81 
1.299 

4 4157 1.319 0277 

45 3.151 

4 5215 2656 0.045 

45 1.963 

4 1.169 0.416 0.796 

45 2811 

DF=24,140 p=O 184 

DF=24,154 p=0.173 

179 
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APPENDIX 8-11 

Manova Testlng for the Effect of Class ln the Various Sections 

of the SEV Questionnaire for the Post-Instructional Results 

(N=54) 

Univanate F tests 

Dependent variable 

Procedural practlce 
knowledge 

Error 

Procedural gamp. 
knowledge 

Error 

Metacognltive sklll 

Error 

Declarative 
knowledge 

Error 

Affective practice 
knowledge 

Error 

Affective game 
knowledge 

Error 

SS 

4.966 

87.741 

8.199 

92815 

3656 

78.833 

4.001 

92.351 

2.322 

53.352 

11.585 

77 372 

Multivanate test statistics 

Wllks' 
Lambda= 
F-ratio= 

Hotelling-Lawley 
trace= F-ratlo= 

0.775 

0.906 

0.277 
0.9 

OF MS 

2 2483 

45 1.950 

2 4.099 

45 2063 

2 1828 

45 1 i52 

2 2001 

45 2.052 

2 1.161 

45 1.186 

2 S.792 

45 1.719 

DF=12,80 

DF=12,78 

180 

F P 

1273 0.290 

1 987 0149 

1.043 0361 

0975 0.385 

0979 0.383 

3369 0043 

p=O 544 

p=O 551 
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APPE:NDIX 8-12 

Manova Testmg for the InteractIon 8etween Class and Sklll 

L~-vel ln the Vanous SectIons of the SEV QuestIonnaIre for the 

Post-Instructlonal Results (N=54) 

Umvanate F tests 

Dependent variable 

Procedural practlce 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacognttive sklll 

Error 

DeclaratIve 
knowledge 

Error 

AffectIve practlce 
knowledge 

Error 

Affective game 
knowledge 

Error 

SS 

14698 

87.741 

16237 

92815 

9394 

78833 

11 859 

92.351 

4064 

53.352 

18802 

77.372 

Multlvariate test statlstics 

Wilks' 
Lambda= 
F-ratlo= 

Hotelling-Lawley 
trace= F-ratto= 

0.459 

1 469 

0.901 
1.445 

OF MS 

4 3.674 

45 1 950 

4 4.059 

45 2063 

4 2.348 

45 1 752 

4 2965 

45 2.052 

4 1.016 

45 1.186 

4 4.700 

45 1.719 

DF=24,140 

DF=24,154 

181 

F p 

1 884 0130 

1.968 0.116 

1 342 0.270 

1445 0.235 

0.857 0.497 

2.734 0.040 

p=0.088 

p=O 095 
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APPENDIX C-1 

Unlvanate ANOVAS Testlng for the Effect of Sklll Level. Class and the 

InteractIon Between Skililevei and Class ln the Slucents' Understand.mg 

of the Questions ln Each Section of th!! SEV Questionnaire for the Pre 

Instructlonal Results (N=54) 

Dependent 
vanable 

Procedural 
practlce 
knowledge 

Procedural 
game 
knowledge 

Metacognltlve 
sklll 

Source 

Sklll 
Class 
Sklll 
'Class 

Error 

Sk"l 
Class 
Sk"l 
'Class 

Error 

Sklll 
Class 
Skill 
'Class 

Error 

SS 

17815 
23815 

5074 

146333 

36111 
18111 

5111 

125500 

46778 
4111 

41 111 

201500 

OF 

2 
2 

4 

45 

2 
2 

4 

45 

2 
2 

4 

45 

MS 

8907 
11 907 

1269 

3252 

18056 
9056 

1278 

2789 

23389 
2056 

10278 

4478 

F 

2739 
3662 

0390 

6474 
3247 

0458 

5223 
0459 

2295 

P 

0075 
0034' 

0815 

0003' 
0048' 

0766 

0009' 
0635 

0074 

....... _ .. __ _ _ _ __ ... ___ ............. _ ....... _ .............. _ .. ____ ................ _ ..................... _ ....... _ ...... ___ ... _ ... ___ ...... _ .... _ .... __ ...... __ ....................... _ .. __ .. _ .. " __ ,, __ "_M~",,,_ .... _____ ........ _ .. ___ .... _______ .... _ 

Declar~live Sklll 54704 2 27352 4771 0013' 

knowledge Class 4593 2 2296 0401 0672 

Sklll 
'Class 54407 4 13602 2372 0066 

Error 258000 45 5733 
-------------_ ................ _-................. _-- .. _ .. ---....... -_ .. _- .. --_ ...... ------ .. --_ .... _ .. --.... _ ........ --.... _ ... -_ ........... --_ .... -------_ .......... ~ .. --- -- .......... _ .. ~ ...... ...... _-_ .... --_ ........... _ .. _---
Affective Sklll 17370 2 8685 2428 0100 

practlce Class 8037 2 4019 1 123 0334 

knowledge Sklll 
'Class 22630 4 5657 1581 0196 

Error 161000 45 3578 
................. _ .. ---_ ...... _ ............. __ . __ ... _ ..... _-........... _-_ .. -- ... _ .... - .... _ ....... _-_ .......... _ .... _-_ .. _ ... --....... ---._--------_ ...... _- ... __ ...... __ ..... --_ .... _---- .... -- .... _---.... -.... -.... _ ......... --_ ....... -.. 
Affective Sk"l 15815 2 7907 1920 0158 

game Class 20481 2 10241 2487 0095 

knowledge Skill 
'Class 30519 4 7630 1853 0135 

Error 185333 45 4119 
------ ... _-----------. ~ .. -----~----_ .. ------------------- .. _------- .. _---_ ...... _-..... ---_ ... - ....... _ ..... _-- ................... -_ ..... ----.. " .. _--- ........ _ .. ---_ .. - - --- .-.... -.... --_ ..... - .......... ... 
• . a slgnlficant ~1Ifference (p<O 05) 
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APPENDIX C-2 

Unlvanate ANOVAS TestmQ for the Effect of Sklll Level. Class and the 

lDteractlon Be!ween Sklll Level and Class ln the Students' Understandlng 

of the Queslions ln Each~lon of the 5EV Questionnaire for the Post 

Instructlonal Results (N~ 

Dependent 
variable 

Source ')5 DF MS F P 

.,--................. - .... ....... -.. _ .... ~ .. _-.. -------...... -.. _ .. -.... ----_ .. __ ...... __ ... _--_ .... --.. ----_ ........... _ .... _---- .. -_ .... -...... __ ........... _-- .... _-.. ---_ ..... __ ....................... -........ - ....... _ .. -
Procedural Sklll 10111 2 5056 3719 0032' 
practlce Class 0444 2 0222 o ~63 0850 
knowledge Sklll 

'Class 1 111 4 0278 0204 0935 

Error 61 167 45 1359 

Procedural Sklll 23259 2 11630 8796 0001' 
game Class 4148 2 2074 1569 0220 
knowledge Sklll 

'Class 9185 4 2296 1737 0159 

Error 59500 45 1322 
....... - .............. _-_ .. - .. --------_ .................. _--------------- .. -.. --............ -.. - ......... _-----_ .... -.... _ .. _ .......... _ ............ _--......... _-....... -_ .. _---...... _-_ ........................ _-........ --...... - ..... _--
Metacognltlve Sklll 20704 2 10352 4545 0016' 
ski" Class 1 593 2 0796 0350 0707 

Sklll 
'Class 7296 4 1824 0801 0531 

Error 102500 45 2278 

Declarative Ski" 29778 2 15889 5089 0010' 
knowledge Class 0778 2 0389 0133 0876 

Ski" 
'Class 3778 4 0944 0323 0861 

Error 131 667 45 2926 
--_ ............... - ......... _-_ .... _-_ .... -.. -.... __ .............. --- .... _-- ... ----- ...................... -_ ........ _--.............. _-----_ ............. _ .. ------......... _-_ ... _-...... -......... _ .. _--_ ...... _-_ ............. __ .. -
Affective Sklll 21 444 
practlce Class 4778 
knowledge Skill 

'Class 15778 

Error 91333 

Affective Ski" 19704 
game Class 1 815 
knowledge Ski" 

'Class 2407 

Error 102000 

, - a slgnlficant dlfference (p<O 05) 

2 
2 

4 

45 

2 
2 

4 

45 

10722 
2389 

3944 

2030 

9852 
0907 

0602 

2267 

5283 
1177 

1943 

4346 
0400 

0266 

0009' 
0318 

0120 

0019' 
0672 

0899 
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APPENDIX C-3 

Tukey Post Hoc Results for Contrasts Among Three Sklll Levels for the 

Students' Understandlng cf Each Section of the SEV Questionnaire for the 

Pre Instruetlonal Results 

CONTRASTS 

Dependent 
variable 

Bottom-Top Bollom-Mlddle 

Procedural 
practlee 
knowledge 

Procedural 
game 
knowledge 

Metacognllive 
sklll 

Declarative 
knowledge 

Affective 
practlee 
knowledge 

Affective 
game 
knowledge 

ns 

'sig n' 

'slgn' 

ns 

ns 

ns 

'slgn' 

ns 

ns 

ns 

ns 

Middle-Top 

ns 

ns 

ns 

ns 

ns 

ns 

'slgn' means a slgnlfieant dlfferenee was found belwE"en the means (p<O 05) 
n s means no slgnifican! dlfference was found belween the means (p>O 05) 
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APPENDIX C-4 

Tukev Post Hoc Results for Contrasts Amona Three Sklll Levels for the 

&tydent,' Understandlng of Eaeh Section of the SEV Questionnaire for the 

post Instruetlonal ReluIts 

Dependent 
variable 

Procedural 
practlce 
knowledge 

Proeedural 
game 
knowledge 

Metacognltlve 
sklll 

Declaraltve 
knowledge 

Affective 
practlce 
knewledge 

Affective 
game 
knowledge 

CONiRASTS 

Bottem-Top Bottom-Mlddle 

'slgn' ns 

'slgn' 'slgn' 

'slgn' 

'slgn' ns 

'slgn' 

'slgn' 'slgn' 

Middle-Top 

ns 

ns 

ns 

ns 

ns 

ns 

'sig n' means a slgntfieant dlfferenee was found between the means (p<O 05) 
n s means no slQntficanl dlfferenee was found between the means (p>O 05) 
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APPENDIX D-1 

Repeated Measures ANOVA of Students' Understandlng of the Questions 

ln the Section on Procedural Knowledge ln a Practlce Situation (N=541 

BETWEEN SUBJECTS 

Source SS OF MS F p 
----_ .... _ ........ _-....... --............ _ .... _--------........................ _---... ------_ .... _---.... - .. -- .. -................ _--_ ..... -----...... _------- .. ----_ .. _----- ............. -.......... .. 
Sklll 
Class 

Skll 
l'Class 

Error 

WITHIN SUBJECTS 

Source 

26741 
13352 

3037 

154583 

SS 

2 
2 

4 

45 

OF 

13370 
6676 

0759 

3435 

MS 

3892 
1943 

(j 221 

F 

0028' 
0155 

0925 

P 
--_ ... _ ...... -_ .... _ ........... _---...... _ .... _--- .......... _ ......... _----------...................... __ ...... __ .. -...... _ ..... _ .............. _---... - .. ----.... ----------.. - .. ---- ...... _------ ...... _----_ ...... 
Understandlng of 
Procedural 
practlce 49343 49343 41 961 00001' 
knowledge 

UnderstandlnQ of 1 185 2 0593 0504 0608 
Procedural 
pracllce 
knowledge 
'Sklll 

Understandlng of 10907 2 5454 4638 0015' 
Procedural 
practlce 
knowledge 
'Class 

UnderstandlnQ of 3148 4 0787 0669 0617 
Procedural 
practlce 
knowledge 
'Sklll 
'Class 

Error 52917 45 1176 

, - slgnificant dlfference, p<O 05 
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• 

APPENOIX 0-2 

Repeated Measures ANOVA of Students' Understandma of the Questions 

!lLlh.!Lâ.echon_on Procedural Knowledge in a Game Situation (N=54l 

BETWEEN SUBJECTS 

Source SS OF MS F P 
__ 4 __ .. __ .. ________ .. ____ .. ______ .. ___ 00 .. __ .... _ ... _______________ .... _______ ..... _______ ...... __ .. _______ ........ _________ ...... _________ ..... __ ............ _____ .. _ .......... _ .... __ ...... 

Skill 
Class 

Skill 
'Class 

Error 

WITHIN SUBJECTS 

Source 

58019 
12241 

12148 

123333 

SS 

2 
2 

4 

45 

OF 

29009 
6120 

3037 

2741 

MS 

10584 
2233 

1 108 

F 

00001' 
0119 

0364 

P 
...... _-_ ......... _------------------------------------------------------------------------------------------------------........ __ ...... --- .......... _------- .... 

Understandlng of 
Procedural 
game knowledge 42815 42815 31243 00001' 

Understandmg of 1 352 2 0676 0493 0614 
Procedural 
game knowledge 
'Sklll 

Undcrstandmg of 10019 2 5009 3655 0034' 
Procedural 
game knowledge 
'Class 

Understandlng of 2 148 4 0537 0392 0813 
Procedural 
gr.fne knowledge 
'Sklll 
'Class 

Error 61667 45 1 370 
--_ .... _-----.......................... _ ...... _-------- .. -........ - ....... _-............ ----- .. --_ ... __ ... _-_ .... _----.............. _--- .... -...... -.... , .... __ ... _------.......... _-----.. -...... _ ......... _--------

•• slgnlficant dlfference, p<O 05 
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• 

APPENOIX 0-3 

Repeated Measures ANOVA of Studenls' Underslandlng of the Questions ln 

the Section on Ml3tacogmtlve Sklll (N=541 

BETWEEN SUBJECTS 

Source 

Sklll 
Class 

Sklll 
'Class 

Errer 

WITHIN SUBJECTS 

Source 

SS 

61685 
5352 

34593 

211000 

5S 

OF 

2 
2 

4 

45 

OF 

MS 

30843 
2676 

8648 

4689 

MS 

F 

6578 
0571 

1844 

F 

p 

0003" 
0569 

0137 

p 
-.... -....... _ .... _---... _ .............. __ ........ __ ..... __ .... _ .. -- ......... _-..... -.......... --.... __ .. -......... -- .. _ .......... --.. --- ...... _-_ ...... ---_ .... --.. -- --_ ...... -...... ----_ ........ -_ ............................ -
Understandlng of 
Metacognltlve 
sklll 29037 29037 14050 0001" 

UnderstandlnQ of 5796 2 2898 1 402 0257 

Metacognltlve 
sklll 
'Sklll 

Understandlng of 0352 2 0176 0085 0919 

Metacognltlve 
sklll 
·Class 

Underslandlng of 13815 4 3454 0671 0173 

Metacognltlve 
sklll 
·Sklll 
'Class 

Error 93000 45 2067 

• - slgnlficant dlfference, p<O 05 
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APPENDIX 0-4 

Repeated Measures ANQVA of Students' Understandlng of the Questions 

ln the Section on Declarallve Knowledge (N=541 

BETWEEN SUBJECTS 

Source SS OF MS F P 
............... _-_ ... -....... -_ ..... _--_ ....... _-.. -----.............. _----_ ................. _-_ ....................... - ....... _ ......... _------ --------............ _-------.............. _ .... _--_ ... --...... _ ..... _ .. _-_ .. _ ...... 
Sklll 80241 2 40120 6151 0004' 
Clau 3685 2 1843 0283 0755 

Sklll 
'Clau 40759 4 10190 1562 0201 

Error 293500 45 6522 

WITHIN SUBJECTS 

Source 55 OF MS F P 
--_ ..... _--- .. -_ .... _ ..... _--....... ----_ ................ _ .. _--....... ---_ ...... -- ........ -..... _-- ... _------_ ............ -..... -_ ... _-------_ .... _---_ .. _--.... - .............. ----------------_ ... _--------_.-
Understandlng of 
Declarative 
knowledge 68481 68481 32045 00001' 

• Understandlng of 4241 2 2120 0992 0379 
Declarative 
knowledge 
'Sklll 

Understandmg of 1685 2 0843 0394 0676 
Declarative 
knowledge 
'Class 

Understandmg of 17426 4 4356 2039 0105 
Declarative 
knowledge 
'Sklll 
'Clau 

Error 96167 45 2137 
......... __ .......... --_ ...... _---........... -...... _-----_ .......... _ ..... _-----_ ............ -..... _----_ .. __ ............. _---.. ---_ .. _--....... ------_ ... _-_ ....... _-- ... --.. ---_ ... _ ... _-_ .. _-----.. 

• - slgnlfieant dlfference, p<O 05 
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• 

APPENDIX 0-5 

ReDeated Menures ANOVA of 5tudents' UnderstandlnQ of the Questions 

ln the Section on Affective r<nowledge ln a Praetlce Situation <N=541 

BETWEEN SUBJECT5 

Source 5S OF MS F P 
-----.--... -----....... --........ ---..... -----.......... ___ ............ _ ........ __ .... __ ... w ..................... __ .. ____ ................ _________ .............. ____________________ _ 

Sklll 
Cla .. 

Sklll 
·Cla .. 

Error 

WITHIN 5UBJECTS 

Source 

36963 
6130 

34981 

202667 

55 

2 
2 

4 

45 

OF 

18481 
3065 

8745 

4504 

MS 

4104 
0681 

1942 

F 

0023· 
0511 

0120 

P .. _-----_ ...... ---.... _ ...... _---_ .. _ ................. -.... _------.............. -.. -_ .......... _ .............. _-- ...... __ ........... _-.... -.... _ ...... _-------_ .......... _-.... _--- ........ _ .... --.... _-
Understandlng of 
Affective practlce 
knowledge 2370 2370 2148 0150 

Understandlng of 1852 2 0926 0839 0439 
Affective praetlce 
knowledge 
·Sklll 

Understandln!il of 6685 2 3343 3029 0058 
Affective praetlce 
knowledge 
·Class 

Unders!andlng of 3426 4 0856 0776 0547 
Affecllve praetlce 
knowledge 
·Sklll 
·Cla .. 

Error 49667 45 1 104 -----------_ .... _ ...... -_ .. _-........ _ .......... _--------........ -..... _-_ .. ----........... _ ................... _-_ .... -...... _ ............ _-_ .. _- ........ -.. ------............. -............... _--

• - slgnlfiean! dlfference, p<O 05 
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• 

APPENOIX 0-6 

Reputed Mellures ANOYA of Sh.;dent,' Understandlng of the Questions 

ln the Secllon on Affectlye Knowledge ln a Game Situation CN=54) 

BETWEEN SUBJECTS 

Source 

Sklll 
Cla .. 

Sklll'Clas, 

Error 

WITHIN SUBJECTS 

Source 

SS 

31056 
14000 

23611 

207000 

SS 

OF 

2 
2 

4 

45 

OF 

MS 

15528 
7000 

5903 

4600 

MS 

F 

3376 
1522 

1283 

F 

p 

0043' 
0229 

0291 

P 
......... ---_ .. _ ................ -... -_ ... _ ......................... __ .... - ............ _---_ ...... _--------............................. _ .......... __ .. _-.......... ------...... _ ............ __ ........ _ ...... _ ............ 
Understandlng of 
Affective game 
knowledge 0593 0593 0332 0567 

Understandlng of 4463 2 2231 1250 0296 
Affective game 
knowledge 
'Sklll 

Underatandlllg of 8296 2 4148 2324 0110 
Affective game 
knowledge 
'Clasa 

Understandlng of 9315 4 2329 1304 0283 
Affective game 
knowledge 
'Sklll 
'Clasa 

Error 80333 45 1785 
... _--_ .................... __ ............. _ ...... -----.... __ ........ - .. _-----_ ...... _ .. __ ....... _-_ .. __ ....... _ .. _-.................... _-_ .... _--......................... _--_ ........ _-
•• Slgnlficant dlfference, p<O 05 
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• 

APPéNDIX E-1 

Unlvarlate ANOVAS Testlng for the Effect of Sklll Leve!. Class and the 

Interaction Belween Sklll Level and Class ln the Students' Percelved 

Dlfficultv ln Answermg Each Section of the SEV Questionnaire for the Pre 

Instruetlonal Results CN=54l 

Dependent 
vanable 

Proeedural 
praetlee 
knowledge 

Procedural 
game 
knowledge 

Source 

Ski Il 
Class 
Sklll 
'Class 

Error 

Ski Il 
Class 
Sklll 
'Class 

Error 

5S OF 

40444 2 
51444 2 

12444 4 

258500 45 

38111 2 
38111 2 

16444 4 

201333 45 

MS 

20222 
25722 

3 111 

5744 

19056 
19056 

4111 

4474 

F 

3520 
4478 

0542 

4259 
4259 

0919 

p 

0038' 
0017' 

0706 

0020' 
0020' 

0461 

--_ .... _ .. _----_ ........................ _ .. _-_ ...... _ ......................... _- ...... _-- .......... _ ....... _-..... __ ........ _ .... __ .. - ......... ----.... -...... - ... ---................... _--_ .. - ..... _-_ .......... -------....... _ ......... - ...... --........ -
Metaeognltlve Ski" 60111 2 30056 6972 0002' 
sklll Class 11 444 2 5722 1 327 0275 

Sklll 
'Class 26444 4 6611 1534 0209 

Error 194000 45 4311 

Declarative Sklll 43815 2 21907 3392 0042' 
knowledge Class 16926 2 8463 1 310 0280 

Sklfl 
'Class 35852 4 8963 1 3BB 0253 

Error 290667 45 6459 
-_ ...... _-_ .. - ...... _-_ .... __ ..... _ ............... ---...... __ ................................ -.... -- .... -----_ .. -_ ........... ,. ....... __ ................... _--.............. -----------.... -- ......... _- ........... _ ...... -.. --_ ..... _----......... _--..... ---
Affective 
praetlee 
knewlDdge 

Affective 
game 
knowledge 

Sklll 
Class 
Sklll 
'Class 

Errer 

Ski" 
Class 
Ski" 
'Class 

Error 

• - a slgnlfieant dlfference (p<O 05) 

36926 
0037 

10185 

245000 

56481 
9481 

32407 

269500 

2 
2 

4 

45 

2 
2 

4 

45 

18463 
0019 

2546 

5444 

28241 
4741 

8102 

5989 

3391 
0003 

0468 

4716 
0792 

1 353 

0042' 
0997 

0759 

0014' 
0459 

0265 
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APPENOIX E-2 

Untyanate ANOYAS Tesllng for the Effect Qf Sklll Level. Class and the 

Inter.ction Between Sklll Level and Clan ln the Student,' Percelved 

DimcullY ln An,wertng Each Section of the SEV Questionnaire for the 

Post-lnstructlon.1 Results (N=541 

Dependent 
van.ble 

Procedural 
praclice 
knowledge 

Sourc., 

Sklll 
Class 
Sklll 
'Class 

Error 

SS OF 

40111 2 
6333 2 

6222 4 

201 333 45 

MS 

20056 
3167 

1556 

4474 

F P 

4483 0017' 
0708 0498 

0348 0844 

---_ ..................... __ .... --.... __ .... - ............ _-- .. -- ........... -------_ ...... -_ .................... __ ................ - ...... -...... __ .............. __ .. ---.. -- ....... _------_ ..... _----...... _ .......... _---_ ..... -_ .... -_ ... ---... -
Procedural Sklll 25593 2 12796 6470 0003' 
game Clasl; 3593 2 1796 0908 0410 
knowlrilge Sklll 

'Class 4185 4 1046 0529 0715 

Error 89000 45 1978 

Metacognltlve Sklll 21000 2 10500 4169 0022' 
sklll Class 6333 2 3167 1257 0294 

Sklll 
'Class 4667 4 1167 0463 0762 

Error 113333 45 2519 

Declar.live Sklll 16037 2 8019 2883 0066 
knowledge Class 3704 2 1852 0666 0519 

Sklll 
'Class 1407 4 0352 0126 0972 

Error 125 167 45 2781 
.... - ........ _ ...... - ..... __ .......... -.............. -_ ...... __ ........... _--_ .... _ .. - ... _--------_ ..... -----_ ...... _ ......... _--_ ... -- ..... _ .... _ ..... __ ...................... -.. ------.. - ....... _----........ --- ... _ .... _-........ __ ........... 
Affective Sklll 14037 2 7019 3096 0055 
practlce Class 3593 2 1796 0792 0459 
knowledge Sklll 

'Class 8741 4 2185 0964 0437 

Error 102000 45 2267 
.. --------_ ..... _-... -.... -.... _-----_ .. _----......... _ .. _ .. _------------_ .. _---------_ .. -------.. -.... -.. _----.... __ .. _ .. _ .......... _-...... _----....... _ ..... _-_ ........ _ .. -. 
Affective Sklll 28259 2 14130 4436 0017' 
game Class 4926 2 2463 0773 0468 
knowledge Sklll 

'Class 8963 4 2241 0703 0594 

Error 143333 45 3185 

• - a slgnlflcant dlfference (p<O 05) 
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APPENDIX E-3 

Tukey Post Hoc Results for Contrasts Among Three Skill Levels for the 

Students' Percelved Dlfficultv ln Answenng Each Section of the SEV 

Questionnaire Pre Instruetlonal Results 

Dependent 
vanable 

Bottom-Top 

CONTRASTS 

Bottom-Mlddle Middle-Top 

.. __ ..... _-............................................. _--.... ---.... _------................... --- .... _ ..... _ ............ _ ........ _-.................... __ ..... - ...... _-
Procedural 
practlce 
knowledge 

ns ns 

-----_ ..... _--_ ........... ---.............................. ---_ .... _--_ .................. - ........ _ .............................. _ .. _-................ - ..... --_ .. -.. .. 
Procedural 
game 
knowledge 

ns ns 

........ __ .... _-_ .................... _--_ ...... _---................ __ ..... _---...... __ .......... _---------....................... _--.......... - .................. _---.... .. 

Metacognttlve 
ski" ns ns 
...... _---_ .... _ ........ _-......... - .... __ .......... _ ............ _ ........ _-........ _---_ .. ---.. - .. _--- .. -...... __ .. - .......... _--_ .. _------.... _--------
Declarative 
knowledge *slgn* ns ns 
--_ .... _----_ ............................... --.... _-_ ................... __ ...................... ---_ .... _--......... _ .... _ .......... ---_ ...... _-----........... _--..... _-
Affecltve 
praetlce 
knowledge 

ns ns 

.. .... _---_ ..................... __ ... - ....................................... _ ...... -............................................................................... __ .......... _ ....... _ .. - .. -

Affective 
game 
knowledge 

ns ns 

...... _--....... _ ............................................................ _ ......... _-.... _ ........ _-.................... -........................... _- .............................................. -

*slgn* means a slgntficant dlfference was found between the means (p<O 05) 
n s means no slgnlficant dlfference was found between the means(p>O 05) 
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• 

APPENDIX E-4 

Tukey POlt Hoc Results for Contrasts Amona Three Sklll levels for the 

Student,' Percelved Dlfficully ln Answenna Each Section of the SEV 

Que.tlonnllre Po.t Instructlonal Resutts 

Dependent 
vanable 

Procedural 
pracllce 
knowledge 

CONTRASTS 

Bottom-Top Bottom-Mlddle 

na 

Middle-Top 

nll 

........ _-------_ .............. _- .. --_ .................. _ ................... "'---_ ........... _-............... __ ........... _ ...... _-------_ .... _ ..................... .. 
Procedural 
game 
knowledge 

Metacognltlve 
sk"l 

ns 

ns 

ns 

ns 
.......... _--------....... _-...... _--------...... __ ........ _----...... _-........... - ....... _---------.... _----_ .................. __ ........... _-- .. .. 
Declarative 
knowledge ns ns ns 
...... _-......................... __ ..... _-........ --_ ............................ __ .............. _ ...... _-_ ...... - ......... __ ................. __ .................. _--..... _---_ .. 
Affective 
practlce 
knowledge 

n. ns na 

--- ........... _ .. __ ...... _ ........... _---_ ........... _ ................ _ .......... _----.. _-........... - ....... _-_ ...... _ .............. _-_ .... _ ............. _-----_ .... -
Affective 
game 
knowledge 

ns ns 

-_ ...... _-....... -----........ _ .... _ ...................... _ ............................ _----........... _---.................... _--_ ................. _ .. - ... --...... .. 

<slgn< means a slgnlficar,t dlfference was round between the means (p<O 05) 
n s means no !l'IJnificant dlfference was found between the means (p>C 05) 
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• 

• 

APPENDIX F-l 

Repealed Measures ANOVA of Siudents' Percelved Dlfficylty 

ln Answenng the Questions ln the Section on Procedural Knowledge 

ln a Pracllee Situation (N=541 

BETWEEN SUBJECTS 

Source SS OF MS F P 
.... _--_ .... __ .. __ .............. _--_ .. _-........ _--.. --.... -----_ .. _--- .. -----------_ .................... _---_ ................................. __ ............. _ .... _-------...... -............ _-------...... --

Sklll 
Class 

Skill 
·ClalS 

WITHIN SUBJECTS 

Source 

80167 
35389 

5111 

201750 

SS 

2 
2 

4 

45 

OF 

40083 
17 694 

1278 

4483 

MS 

8941 
3947 

0285 

F 

0001' 
0026' 

0886 

P 
_ ........................... --......... _ .. _-----_ ... _---......................... _--- ............... _-- .. ---- ... - ............. _--_ .. _-----... __ ................ _ ... _-----...... - ...... _------ .................... _------............. 

Dlfficully ln 
procedural 102083 102083 17799 00001' 
pracbce 
knowledge 

Dlfficully ln 
procedural 0389 2 0194 0034 0967 
pracllce 
knowledge 
·Sklll 

Dlfficulty ln 
procedural 22389 2 11194 1952 0154 
practlce 
knowledge 
·Clau 

Dlfficully ln 

procedural 13556 4 3389 0591 0671 
pracbce 
knowledge 
·Sklll 
·Class 

Error 258083 45 5735 

• - slgnlfieanl dlfferenee, p<O 05 

196 



• 

• 

• 

APPENOIX F-2 

Repeated Menures ANOVA of Students' Percelved Dlfficulty 

ID An.we[lng the questions ln the Section on Procedural Knowledge 

!rl..tlame Situation IN=54l 

BETWEEN SUBJECTS 

Source SS OF MS F p 
.... _-... -........................ - ...... _ ................. -.. -...... --_ ................. --_ .. _ ...... _--.......... _ .. _-_ ......................... _ ...... _-_ ........ _--... --.......... _ ........ -.... ---............ _---_ ........ _----
Sklll 
Claa. 

SklU·Class 

Error 

WITHIN SUBJECTS 

Source 

62463 
20074 

7981 

161 000 

SS 

2 
2 

4 

45 

OF 

31231 
10037 

1995 

3578 

MS 

8729 
2805 

0558 

F 

0001· 
0071 

0694 

p 
----- ....... _ ................. _-_ .... _-----.... _ ................................ -.. -.... --.......... _-----..... _--_ ......................... _--_ ...... __ .... _-........................................... _ ....... _ .. _---_ .............. _---_ ........ 
Oltficulty ln 

procedural 
game knowledge 116148 116148 40412 00001* 

Olfficully ln 

procedural 1241 2 0620 0216 0807 
game knowledge 
·SkIU 

OltfiC ully ln 
procedural 21630 2 10815 3763 0031* 
game knowledge 
·Class 

Dltficully ln 
procedural 12648 4 3162 1100 0368 
game knowledge 
·Sklll 
·Clasi 

Error 129333 45 2874 
.... __ .. _ ......... __ .. --_ .............................. _--_ ..... _--.. _ ........ _--_ ..... _--_ .......................... __ .... __ .......... _ .. _--..................... ---.......... __ .. _ .... -.... _--_ .................... --.. _---

• - slgnlficant dlfference, p<O 05 
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APPENDIX F·3 

ReDeated Measures ANOVA of Students' Percelved Dlfficultv ln 

Answenng the Questions ln the Sectlor. on MetacoQnltlve Sklll (N=541 

BETWEEN SUBJECTS 

Source 

Sklll 
Class 

SklU·Class 

Error 

WITHIN SUBJECTS 

Source 

SS 

74056 
6889 

23722 

193000 

SS 

OF 

2 
2 

4 

45 

OF 

MS 

37028 
3444 

5931 

4.289 

MS 

F 

8633 
0803 

1383 

F 

P 

0001· 
0454 

0255 

P 
-------------............................... __ .... _ ......... _ .... -.... __ ............... -.... -.. --............. _ ........... _-_ ............ ---.... - ....... ---------_ .......................................... _---........................ _-. 
Olfficulty ln 
metacOanltlve 
sklll 120333 120333 47362 00001· 

Olfficulty ln 
metacOanltlve 7056 2 3528 1388 0260 
sklll 
·Sklll 

Olfficulty ln 
metacOanltlve 10889 2 5444 2143 0129 
sklll 
·Class 

Dlfficulty ln 
metacognltlve 7389 4 1847 0727 0578 
sklll 
·Sklll 
·Class 

Error 114333 45 2541 

•• Slgnlficant dlfference, p<O 05 
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199 • APPENOIX F-4 

Repeated Mellures ANOVA of Students' Percelved Dlfficulty ln 

An.werlna the Queatlons ln the Section on Declarallve Knowledge (N=54l 

BETWEEN SUBJECTS 

Source SS OF MS F p 
-..... _----_ ............................ _-_ .................. ---_ ............. _ .. __ ..... --...... -_ ..... -.. --.... ---.. -----.. -.. ---------------.. - ...... --_ ...... _---------_ .. _-.............. -
Sklll 54889 2 27444 4615 0015' 
Cla .. 12167 2 6083 1023 0368 

Sklll 
'Clasa 19778 4 4944 0832 0512 

Error 267583 45 5946 

WITHIN SUBJECTS 

Source SS OF MS F p 
-_ ................. __ .. _ .............. _ ............................... - ................. _ .... _-.. ---..................... - ... _--_ .......... _---_ ...... _-_ .............. _-_ ....... _ .... _--_ .... -.......... _ ............ _ .... _-.................. - .. 
Dlfflculty ln 
declaratlve 73343 73343 22263 00001' 
knowledge 

• Olfflculty ln 
declaratlve 4963 2 2481 0753 0477 
knowledge 
'Sklll 

Dlfflculty ln 
declaratlve 8463 2 4231 1284 0287 
knowledge 
'Clall 

Dlfflculty ln 
declaratlve 17 481 4 4370 1 327 0275 
knowledge 
'Sklll 
'Cla58 

Error 148250 45 3294 

, - slgnlfieant dlfferenee, p<O 05 

• 
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• 

APPENDIX F-5 

Repeated Measures ANOVA of Students' Percelved Dlfficultv ln 

l'''Jwento l the Questions ln the Section on Affective I(nowledge 

ln a Practlce Situation (N=541 

BETWEEN SUBJECTS 

Source 

Sklll 
Class 

Skill'Class 

Error 

WITHIN SUBJECTS 

Source 

SS 

48222 
1556 

18389 

25& 500 

SS 

OF 

2 
2 

4 

45 

OF 

MS 

24111 
0778 

4597 

5744 

MS 

F 

4197 
0135 

0800 

F 

P 

0021· 
0874 

0531 

p 
...... _ ............ -_ ..................... _-_ ...... _ ................................................. _-.. -................. _ ...... _ ........ _-_ ............... -_ ... _-----...... --........ -------- ....... -_ ............. -.. -... - .. _----.... _ .... -
Dlfficulty ln 
affective 
practlce 23148 23148 11 770 0001· 
knowledge 

Olfficulty ln 2741 2 1370 0697 0503 
affective 
practlce 
knowledge 
·Sklll 

Olfficulty ln 2074 2 1037 0527 0594 
affective 
'lractlce 
knowledge 
·Class 

Dlfficulty ln 0537 4 0134 0068 0991 
affective 
practlce 
knowledge 
·Skill 
·Class 

Error 88500 45 1967 

• - slgnlficant dlfference, p<O 05 
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• 

APPENDIX F·6 

Repellad Measures ANQVA of Stydenls' Percelved Dlfficulty ln 

AnswerlngJ!J.t!..Q..~tlons ln the Section on Affective Knowledge 

ln il Gama Situation IN=54) 

BETWEEN SUBJECT5 

Source 5S OF MS ,- P -_ ............. _ .. _ ................... _-........ - .......................... --_ .... -.. _--------................ _-----_ ............ _ ...... _-_ .......... _ ........... _ ..... _-_ ....................... --....................... _-...... - ...... _----_ .. -
Sklfl 
Class 

Sklll 
'Class 

Enor 

WITHIN SUBJECTS 

Sourc9 

77 556 
5722 

30222 

233917 

5S 

2 
2 

4 

45 

OF 

36776 
2861 

7556 

5198 

MS 

7460 
0550 

1454 

F 

0002' 
0581 

0232 

P -_ .... -- .... _ .............. _---...... _-_ ...... _ .... _-................... _- ............ _--.... ----.................. _-_ .......... -_ .. _--......... _--.... --.... ---...... _--------_ .... _--............................................ _- .... 
Olfficulty ln 
affective 
game knowledge 15565 15565 3915 0054 

Dlfficully ln 7185 2 3593 0904 0412 
affective 
game knowledge 
'Sklll 

Dlfficully ln 8585 2 4343 1092 0344 
affective 
game kno'.vledge 
'Class 

Olfficully ln 11 148 4 2787 0701 0595 
affective 
game knowledge 
'Sklll 
'Class 

Error 178917 45 3976 
..................................... _-----...................... _--.............. _--.......... _---.......... _--------........ _--....... -........ _-.............. _-----............. ---....... ----------- .......... ---... - ......... . 

• • slgrllficant dlfference, p<O 05 
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APPENDIX G-1 

Manova of Pre-lnstructlonal Results for the Stu,rlents' 

Understanding of the Questions ln Each Section of the SEV 

Questionnaire, Testlng for the Factor of Sklll level (N=54) 

Umvariate F tests 

Dependent vanable 

Procedural practlce 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacognltlve sklll 

Error 

Declarative 
knowledge 

Error 

Affective practlce 
knowledge 

Error 

Affective game 
knowledge 

Error 

SS 

17 815 

146333 

36111 

125500 

46778 

201.500 

54704 

258 000 

17.370 

161 000 

15815 

185.333 

* - a slgmficant findmg (p<0.05) 

Multlvanate test statlstlcs 

Wilks' 
Lambda= 
F-ratlo= 

Hotelll ng-Lawley 
trace= F-ratlo= 

0645 

1634 

0527 
1 711 

DF MS 

2 8907 

45 3252 

2 18.056 

45 2789 

2 23389 

45 4478 

2 27352 

45 5733 

2 8685 

45 3578 

2 7907 

45 4 119 

DF=12,80 

DF=12,78 

202 

F P 

2739 0075 

6474 0003* 

5223 0009" 

4.771 0013" 

2428 0100 

1920 0158 

p=O 099 

p=O 080 
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• 

APPENDIX G-2 

Manova of Post-Instructional Results for the Students' 

Understandlng of the Questions ln Each Section of the SEV 

Questionnaire. Testing for the Factor of Ski" Level (N=54) 

Unlvanate F tests 

Dependent variable 

Procedural practlce 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacognltlve ski" 

Error 

Declarative 
knowledge 

Error 

Affective practice 
knowledge 

Error 

Affective game 
knowledge 

Error 

SS 

10 111 

61 167 

23259 

59500 

20704 

102500 

29.778 

131 667 

21444 

91.333 

19.704 

102000 

• - a slgmficant findlng (p<0.05) 

Multivanate test statisbcs 

Wllks' 
Lambda= 
F-ratio= 

Hotelhng-Lawley 
trace= F-ratio= 

0.635 

1699 

0552 
1.794 

OF MS 

2 5056 

45 1 359 

2 11630 

45 1.322 

2 10.352 

45 2.278 

2 14.889 

45 2.926 

2 10.722 

45 2030 

2 9852 

45 2.267 

DF=12,80 

DF=12,78 
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F P 

3.719 0.032* 

8796 0001* 

4545 0016* 

5089 0.010* 

5283 0009* 

4346 0.019* 

p=O 082 

p=O 064 



• 
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• 

APPENOIX G-3 

Manova of Pre-Instructional Results for the Students' Pereeived 

Oifficulty in Answering the Questions in Eaeh Section of the 

SEV Questionnaire. Testing for the Factor of Ski" Level (N=54) 

Univanate F tests 

Dependent vanable SS 

Procedural practice 40.444 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacognltlve ski" 

Error 

258.500 

38111 

201.333 

60.111 

194000 

OF MS 

2 20.222 

45 5.744 

2 19.056 

45 4.474 

2 30.056 

45 4.311 

F P 

3.520 

4259 

6972 0.002* 

--------------------------------------------------.. _-------- -.. ------------_ .. _----------_ ... _-----------_ ........... _---
Declarative 
knowledge 

Error 

Affective praetice 
knowledge 

Error 

Affective game 
knowledge 

Error 

43.815 

290667 

36926 

245000 

56.481 

269.500 

* - a signifieant finding (p<O 05) 

Multivanate test statistics 

Wilks' 0649 
Lambda= 
F-ratlo= 1 611 

Hotelhng-Lawley 0.521 
trace= F-ratio= 1694 

2 21 907 3392 0042* 

45 6459 

2 18463 3391 0.042* 

45 5.444 

2 28.241 4716 0014* 

45 5.989 

OF=12,80 p=O 105 

DF=12,78 p=O 084 
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APPENDIX G-4 

Manova of Post-Instructional Results for the Students' 

Perceived Dlfficulty in Answering the Questions in Each Section 

of the SEV Questionnaire. Testing for the Factor of Skill level (N=54) 

Univanate F tests 

Dependent variable 

Procedural practice 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacognitive skill 

Error 

Declarative 
knowledge 

Error 

Affective practice 
knowledge 

Error 

Affective game 
knowledge 

Error 

SS 

40111 

201 333 

25593 

89.000 

21 000 

113.333 

16.037 

125.167 

14037 

102.00 

28.259 

143333 

* - a significant finding (p<0.05) 

Multivariate test statistics 

Wilks' 
lambda= 
F-ratlo= 

Hotelling-lawley 
trace= F-ratio= 

0.698 

1.315 

0.413 
1.343 

OF MS F 

2 20056 4483 

45 4.474 

2 12.796 6.470 

45 1.978 

2 10.500 4.169 

45 2519 

2 8.019 2.883 

45 2.781 

2 7.019 3.096 

45 2.267 

14.130 4.436 

45 3.185 

OF=12,80 

OF=12,78 

-------------------------
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P 

0.017* 

0.003* 

0.022* 

0.066 

0055 

0.017* 

p=0.226 

p=0.212 



APPENDIX G-5 

Manova Testing for the Effeet of Ski" Level ln the Va nous SectIOns 

of the SEV Questionnaire for the Pre-Instructlonal Results (N=54) 

Unlvariate F tests 

Dependent vanable 

Procedural practiee 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacogmtlve skill 

Error 

Declarative 
knowledge 

Error 

Affective practice 
knowledge 

Error 

Affective game 
knowledge 

Error 

SS 

17.242 

116.042 

21.815 

129866 

22.138 

98435 

58.345 

141.804 

44.569 

88.356 

70.171 

126.502 

* - a signlfieant finding (p<0.05) 

Multivariate test statistics 

Wilks' 0.489 
Lambda= 
F-ratio= 2.869 

Hotelling-Lawley 0.927 
trace= F-ratio= 3014 

DF MS F 

2 8621 3.343 

45 2.579 

2 10.907 3.780 

45 2.886 

2 11.069 5.060 

45 2.187 

2 29172 9258 

45 3.151 

2 22284 11 349 

45 1.963 

2 35086 12481 

45 2811 

DF=12,80 

DF=12,78 
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P 

0044* 

0.030· 

0.010· 

0.0001* 

00001* 

00001" 

p=0.002* 

p=O.002* 
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• 

APPENDIX G-6 

Manova Testma for the Effect of Ski" Level ln the Various Sections 

of the SEV Questionnaire for the Post-Instructional Results (N=54) 

Umvariate F tests 

Dependent variable 

Procedural practlce 
knowledge 

Error 

Procedural game 
knowledge 

Error 

Metacognitive skill 

Error 

Declarative 
knowledge 

Error 

Affective practice 
knowledge 

Error 

Affective game 
knowledge 

Error 

SS 

82.410 

87.741 

93859 

92.815 

60.228 

78.833 

81.102 

92.351 

63563 

53.352 

49.311 

126.502 

* - a significant finding (p<0.05) 

Multivariate test statlstlcs 

Wilks' 0.221 
Lambda= 
F-ratlo= 7.52 

Hotelling-Lawley 3.069 
trace= F-ratio= 9975 

OF MS F 

2 41.205 21.133 

45 1.950 

2 46930 22.753 

415 2063 

2 30.114 17.190 

45 1752 

2 40.551 19.759 

45 2.052 

2 31.781 26.806 

45 1.186 

2 24.656 14.340 

45 2.811 

DF=12,80 

DF=12,78 
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P 

0.0001* 

0.0001* 

00001* 

0.0001* 

00001* 

0.0001* 

p=0.0001* 

p=0.0001* 
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• 

APPENOIX H-1 

Unlvanate ANOVAS TesMg for the Effect o! Sklll Level. ClaIs and the 

Interaction Belween Skill Level and Class ln the Va nous Sections of the 

SEV Questionnaire for the Pre Instructlonal Results (N=54) 

Dependent 
vanable 

Procedural 
practlce 
knowledge 

Procedural 
game 
knowledge 

Metacognltlve 
skill 

Source 

Sklll 
Class 
Skill 
'Class 

Error 

Sklll 
Class 
Skill 
'Class 
Error 

Sklll 
Class 
Skill 
'Class 
Error 

5S 

17242 
2254 

11767 
116042 

21815 
0966 

16340 
129866 

22138 
6492 

8145 
98435 

OF 

2 
2 

4 
45 

2 
2 

4 
45 

2 
2 

4 
45 

MS 

8621 
1 127 

2942 
2579 

10907 
0483 

4085 
2886 

11 069 
3246 

2036 
2187 

F 

3343 
0437 

1 141 

3780 
0167 

1415 

5060 
1484 

0931 

P 

0044' 
0649 

0350 

0030' 
0846 

0244 

0010' 
0238 

0455 

.............. __ ...... _ ....................... __ ........... _ ............... _-_ ............... -.... - ............... _-_ ..... _ ...... _----_ ........ _ ............................. _--_ ...... _-_ .. _----.. _ .. _ .. --........... _-.. --- .. -----.. ~--_ .. __ .. _-_ .. -......... -
Declarative 
knowledge 

Affective 
practlce 
knowledge 

Affective 
game 
knowledge 

Overall 
volleyball 
knowledge 
base 

Overall 
volley bail 
knowledge 
base affective 
component 
removed 

Sklll 
Class 
Skill 
'Class 
Error 

Sklll 
Clau 
Sklll 
'Class 
Error 

Sklll 
Clau 
Sklll 
'Class 
Error 

Sklll 
Class 
Sklll 
'Class 
Error 

Sklll 
Class 
Sklll 
'Clan 

Error 

, - a slgnlficant dlfference (p<O 05) 

58345 
6439 

16627 
141 804 

44569 
0655 

20860 
88356 

70171 
5711 

4676 
126502 

40297 
1571 

1402 
65358 

13559 
0512 

0223 

29519 

2 
2 

4 
45 

2 
2 

4 
45 

2 
2 

4 
45 

2 
2 

4 
45 

2 
2 

4 

45 

29172 
3220 

4157 
3151 

22284 
0328 

5215 
1963 

35086 
2856 

1 169 
2811 

20149 
0786 

0351 
1 452 

6779 
0256 

0056 

0656 

9258 
1022 

1319 

11349 
0167 

2656 

12481 
1016 

0416 

13873 
0541 

0241 

la 335 
0390 

0085 

00001' 
0368 

0277 

00001' 
0847 

0045' 

00001' 
0370 

0796 

00001' 
0586 

0913 

00001' 
0679 

0987 
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• 

APPENDIX H-2 

UDiyanate ANOVAS Tesltng 'or the Effect 0' Sklll Level. Class and the 

!nI!r.actlon Between Sklll Level ar,d Class ln the Vanous Sections 0' the 

SEY Questionnaire 'or the Post Instructlonal Results (N=541 

Dependent 
variable 

Source 55 DF MS F P 

---_ .... __ ... _------_ .................. - ..... _-----.... -----.. ----.... --- ......... _-- ........... _ .... "' .......... - ....... _ ................ --_ ...................................... -.... __ ............ _-------.... --.. ---_ ...... --.. _-
Procedural Sklll 82410 2 41205 21133 00001· 
praetlee Class 4966 2 2483 1273 0290 
knowledge Sklll 

·Class 14698 4 3674 1884 0130 
Error 87741 45 1950 

Procedural Sklll 93859 2 46930 22753 00001· 
game Class 8199 2 4099 1987 0149 
knowledge Sklll 

·Class 16237 4 4059 1968 0116 
Error 92815 45 2063 

............................. ------_ .... _ .. _--------------_ .......... _--.. ---_ .................. - ........................... -.... _---_ ...................... _ .... _------.... --....... _------_ .... __ .. _------ .. --_ .. _----.......... -
Metacognltlve Sklll 60228 2 30114 17190 00001· 
sklll Class 3656 2 1828 1043 0361 

Sklll 
'Class 9394 4 2348 1341 0270 
Error 78833 45 1 752 

-_ .... _--_ ........... _ ....... __ .................. _ ....... _ .... _-.. ---_ ...... _---_ ......... -----........ ------............ _ .... _-----_ ...... -----_ .... _ ........................... _---_ .... _ ............ _--.. --... __ ........ _-------
Declarative Sklll 81102 2 40551 19759 00001· 
knowledge Class 4001 2 2001 0975 0385 

Sklll 
'Class 11859 4 2965 1445 0235 
Error 92351 45 2052 

Affective Sklll 63563 2 31 781 26806 00001· 
practlce Class 2322 2 1 161 0970 0383 
knowledge Sklll 

'Class 4064 4 1 016 0857 0497 
Error 53352 45 1 186 

-- ................. _--_ ... _--_ ........... _-- .. ------.. -_ .... -.. -------_ .. -.... -_ ........ _---_ ......... __ .. _ .. _--_ .. --_ .. _-_ ....... - .. - .. _--_ ..... ------_ .. _---_ ..... _-_ .... _ .. _---.. - .. _----_ .. _ ....... _--
Affective Sklll 49311 2 24656 14340 00001· 
game Class 11585 2 5792 3369 0043· 
knowledge Sklll 

'Class 18802 4 4700 2734 0040· 
Error 77 372 45 1 719 

_ ............. __ .... _ .. _---_ .................. _--_ ..... _ ......... _ ......... _----_ ....... - ......... _--_ .. _-_ .............. _-_ ... _-----_ .... _ ......... _--_ .. -_ .. __ ................ -_ .. _---_ ....... _ .. _---.... _ ... _ .. _--_ ... __ .. -.. 
Overall Sklll 68803 2 34401 41593 00001· 
volleyball Class 4578 2 2289 2767 0074 
knowledge Sklll 
bile 'Class 5736 4 1434 1 734 0159 

Error 37220 45 0827 
.............. -............ -------...... _ ...... -- ......................... _ ........ - ............................ -_ .. _ ........ _ ...... _-...... _-.... - ............... _-_ .. ---...... -...... _---_ ......... -.... __ ......... _--_ ..... -_ ........... _-
Overall Sklll 32929 2 16464 34935 00001· 
volleyball Class 1495 2 0747 1586 0216 
knowledge Sklll 
base affective ·Class 2260 4 0565 1 199 0324 
emponent 
removed 

Error 21208 45 0471 

• - a slgnlfieant dlfference (p<O 05) 
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APPENDIX H-3 

Tukev Post Hoc Results for Contrasts Among Three Sklli Levels for Each 

Section of the SEV Questionnaire Pre Instructlonal Results 

Dependent 
vanable 

COi'tTRASTS 

Bottom-Top Boltom-Mlddle Middle-Top 

..... __ ........... __ ............... _ ...... _------------_._--------------.. _----........................ _-_ ...... _----................. _--
Procedural 
practlce 
knowledge 

"slgn" ns ns 

.... _-----------................ __ ........ _-....................... _ ...... _--................ _--...... _-----.......... _ .... _-_ .. _-_ ....... __ ................. .. 
Procedural 
game 
knowledge 

"slgn· ns na 

.. _-............ _ .... _ .......... __ ... _--............ _--................. _---_ ...... _----- .. --.... _ ............ _--... --.... _-_ ............. __ ................... _-- .... _-
Metacognltlve 
sklli "slgn" ns ns 
.... __ ........ _---........ _ ........... ---.... _--..................... _-............... _---_ ......... _-......... _----------......... _-....... _--_ .... _--.... --.... .. 

Declarative 
knowledge "slgn" ns ns 
---........ _---_ .......... __ ....................... __ ...... __ .. _- .. ---.... -.. __ ...... -_ ........ _------_ ........... _ .......... _ .. _-_ ........... _--............ _--
Affective 
practlce 
knowledge 

"slgn" nS ·slgn· 

........... _-............... _--..................................................... -- ....... _--........... --...... _-..... _------..... _ ................ _-............................ _-
Affective 
game 
knowledge 

·slgn" ns ·slgn" 

--.. _-_ .... _ ............................. -..... _-_ ................................ _-.. _----_ .... _ ............ _-- .. _ ........ _--------.. -_ ........... __ .. _--...... .. 
Overali 
volleybali 
knowledge 
base 

·slgn· ns ·Slgn· 

---..... _ .......... _ .... -.......... _ ...... __ ............ _ .. - .................................. _---........... _-------------...... _-_ ......... -----_ ...... _----....... .. 

Overali 
volley bail 
knowledge 
base 
affective component 
removed 

·slgn" nS ns 

..... _--------_ ............ _------_ .. ---.. --_ ...... _ .......................... -.......... _-.... -.................. _--........ _--...... __ .. _------........ - .. 

"slgn" means a slgnificant dlfference was found Iletween the means(p<O 05) 
n s means no slgnlficant dlfference was found between the means(p>O 05) 
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APPENDIX H-4 

Tukev Po.t Hoc Results for Contrasts Amona Three Sklll Levels for Each 

Section of the SEY Questionnaire Post Instructlonal Resu~s 

Dependent 
variable 

Procedural 
practlce 
knowledge 

Procedural 
game 
knowledge 

Metacognltlve 

ski" 

Declarative 
knowledge 

Affective 
practlce 
knowledge 

Affective 
game 
knowledge 

Overa" 
volleyball 
knowledge 
base 

Overall 
volleyball 
knowledge 
base 
affecllve component 
removed 

Bollom-Top 

'slgn' 

'slgn' 

'slgn' 

'slgn' 

'sig n' 

'sig n' 

'sig n' 

'slgn' 

CONTRASTS 
Bollom-Mlddle 

'sig n' 

'slgn' 

'sig n' 

'slgn' 

'slgn' 

'slgn' 

'slgn' 

Middle-Top 

ns 

'slgn' 

'slgn' 

ns 

'sig n' 

ns 

'Slgn' 

'slgn' 

'Slgn' means a slgnlficant dlfference was round belween the means(p<O 05) 
n s means no Slgnlficant dlfference was round belween the means(p>O 05) 
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APPENOIX 1-1 

Repeated Measures ANOVA of Metacogmtlve Awareness of 

Procedural Knowledge ln a Practlce Situation (N=54) 

BETWEEN SUBJECTS 

Source S5 OF MS F P 
--.. -_ .... _ ..... _ ............. _-_ ............................. _-........ _--_ .. _-_ ....... _---.. -.. _--...... _-_ .. -........................ _ .... -.... --...... _ .. -....... _ .. ----------......... _-.... _-
Sklll &7496 2 43748 12129 00001" 
Cla •• 2680 2 1340 0371 0692 
Sklll 
·Cla •• 22773 4 5693 1578 0196 

Error 162313 45 3607 

WITHIN SUBJECTS 

Source SS OF MS F P 
........ -.. _---................. _-_ ... _----_ ..... _---...... _ .. --........ --_ .... _--........ -.. --.............................. --_ ........................ _-..................... -.............. --_ ..... _--- ...... _---- ..... ---
Procedural 
practlce 57543 57543 62442 00001" 

knowledge 

• Procedural 
practlce 12156 2 6078 6596 0003" 

knowledge 
·Sklll 

Procedural 
practlce 4541 2 2270 2464 0097 

knowledge 
·Class 

Procedural 
practlce 3692 4 0923 1002 0417 
knr,wledge 
·Sklll 
·Class 

Error 41470 45 0922 
........ ----_ .. _ ...... _ .... __ ...... _ .... __ .................. --..... _----_ ............ _-.. _-_ .. ---_ .................... __ .... --............... -...... -.. _-----....... _----_ ........ -.......... ---...... -.. 

• - slgnifican! dlfference, p<O 05 

• 
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APPENDIX 1-2 

ReDealed MealYrH. ANOYA of MetacoQnlllve Awareness of 

procedural Knowledge ln aGame Situalion (N=54) 

BETWEEN SUBJECTS 

Source SS OF MS F p 
............... - ............ --_ ........................ _ ........................ _--_ ..... _--.. -_ .. ---........... --...... _-...... _---_ .... _ .... -....... _ .......... _ .... _ ....... __ ..... _--_ .... ----- .. ---------.. - ... 

Skill 102454 2 51227 13289 o OOOP 
Cla .. 3954 2 1977 0513 0602 
Skill 
'Cla" 28053 4 7013 1 819 0142 

Error 173475 45 3855 

WITHIN SUBJECTS 

Source SS OF MS F P 
" .. _----_ ...... _ .......... -.......... _-_ ...... _ ...... __ .................. -_ .... _ ....................... _-_ ............. _ .... _ ..... _-_ ............... _ .. _-.. -................ -_ .. _-----............ -.... _ ........... _--_ .... 
Procedural 
game 54661 54661 49988 00001' 
knowledge 

Procedural 

• game 13220 2 6610 6045 0005" 
knowledge 
'Ski" 

Procedural 
game 5210 2 2605 2383 0104 
knowledge 
'Cla .. 

Procedural 
game 4523 4 1131 1034 0400 
knowledge 
'Ski" 
'Class 

Error 49206 45 1093 

, - slgnlfieant dlfferenee, p<O 05 

• 
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APPENOIX 1-3 

Repeated Measures ANOVA of Metacognltlve Awareness of 

Oeclarallve Knowledge IN=541 

6ETWEEN SUBJECT5 

Source 55 OF MS F p 
.............. _ ..... __ ... _-_ ... --.................. _--------_ .............. _--_ ....... _- .. - ........ _---..... -_ ....... _- .......... _-----_ ........ -....... _-------- .. --.. - ........ _-.... _ ...... 
Ski" 1359,'9 2 67990 16001 00001' 
Class 9401 2 4700 1 106 0340 
Sklll' 
Class 21 931 4 5483 1290 0288 

Error 191 205 45 4249 

WITHIN SUBJECTS 

Source 55 OF MS F P 
......... _--- .. _ ..... _-------_ ...... _--.. _-_ .................. -...... _--------...... --- ....... _---...................... _----... ---_ ................. _----_ .. _---- ....... _ .. _------
Declarative 
knowledge 133 131 133131 139482 00001' 

Oeclarallve 3468 2 1 734 1816 0174 
knowledge 

• 'Sklll 

Declarallve 1040 2 0520 0545 0584 
knowledge 
'Class 

Declarative 6555 4 1639 1 717 0163 
knowledge 
'Sklll 
'Class 

Error 42951 45 0954 

, - slQnlficant dlfference, p<O 05 

• 
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APPENDIX 1-4 

ReDeated Menure, ANOVA of Metacor.nltlve Awarene88 of 

M.§tjeognltlve Sklll IN=54) 

SETWEEN SUBJECTS 

Source 55 OF MS F P 
---_ .................. _- .. -- .. ---_ ...... -......... _--------_ .... _---- .... - ..................... _--........ _--------...... _----_ ...... _-_ .. ---- .. --.......... _ ...... --------.. -
Sklll 77 259 2 38629 12579 00001· 
ClaSl 8288 2 4144 1349 0270 

Sklll* 
Cla .. 13749 4 3437 1 119 0359 

Error 138192 45 3071 

WITHIN SUBJECTS 

Source SS OF MS F P 
- ....... _ ...... -.......... _-_ ......... _-_ ........ _------ .......... -.. -.... -.... _ ...... _-..... ---_ .... -............... _ .. _ ...... _ ........ _----_ ..... _------_ .. _-........ _ .................. _-.. -.... -
Metacognltlve 
,klll 12095 12095 13929 0001· 

Metacognltlve 5107 2 ? 553 2 941 0063 

• sklll 
·Sklll 

Metacognltlve 1860 2 0930 1 071 0351 
sklll 
·Class 

Metacognltlve 3790 4 0947 1091 0372 
sk!!1 
·Sklll 
·Cla .. 

Error 39077 45 0868 
....... __ .................. __ .... ---- ........... -- .... _------------ ............... _-.. ---_ .... _--........................ --_ ...................... _-----_ .......... _------ .. -.... _ ....... _ ..... _---

• - slgnlfieant dlfference, p<O 05 

• 
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APPENOIX 1-5 

Repeated Menures ANOVA of Metacoanttlve Awareness of 

Affective Knowledae ln a Practlce Situation IN=54) 

BETWEEN SUBJECTS 

Source SS OF MS F P 
---........ __ .......... _---.... _ ............ __ .... -.. - ......... __ .. __ .................... -_ ......... --- ..... _--.... - ...................... _---..... -.... _-------................ _---------- .. _-
Sklll 107186 2 53593 23106 00001' 
Class 2630 2 1 315 0567 0571 

Sklll' 
Class 13291 4 3323 1433 0239 

Error 104373 45 2319 

WITHIN SUBJECTS 

Source SS OF MS F P 
-----... _----_ ..... _ .... _-----.. - ..... --.. -------_ ........... __ .... - .. - ......... -.... _-------..................... __ .... _--.... - .. _------------ .. -_ .......... _ .. -------

Affective practlce 
knowledge 9780 9780 11 788 0001' 

Affective 0946 2 0473 0570 0570 

• practlce knowledge 
'Skill 

Affective 0347 2 0174 0209 0812 
practlce knowledge 
'Class 

Affective 11 633 4 2908 3505 0014' 
practlce knowledge 
'Sklll 
'Class 

Error 37336 45 0830 

, - slgnificant dlfference. p<O 05 

• 
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APPENOIX 1-6 

ReDeated Menures ANQVA of Met,coanltlve AWlrene .. of 

Affective Knowledge ln a Glme Sltultlon (N=541 

BETWEEN SUBJECTS 

Source 55 OF MS F p 
--...... _-- ... ------ .... _-...... _ ..... -.. --_ .. _-..... -_ .. _-_ ......... -.............. --............... _-.. _-_ .... __ ...... _-------.. ---_ .. _-_ .............. _--
5klU 112777 2 56389 15159 00001' 
Clas. 16154 2 8077 2171 0126 

5k1U'Clas. 17 257 4 4314 1160 0341 

Error 167388 45 3720 

WITHIN 5UBJECTS 

Source S5 OF MS F P 
.......... _----------_ .. _--- ...... _----_ .. --.... _----_ ..... - .................. --------.... _-_ .... _-----..... -.............. _----....... _---_ ........ _---........ _-_ .. 
Affective game 
knowledge 31796 31796 39217 00001' 

Affective 6706 2 3353 4135 0022' 
game knowledge 

• '5klU 

Affective 1 142 2 0571 0705 0500 
game knowledge 
'Clas. 

Affective 6221 4 1555 1918 0124 
game knowledge 
'SklU 
'Clas. 

Error 36485 45 0811 
-...... _ ........................ _------_ .... _ .. _-...... _-.... _ .. -------.................. --_ .... _----..... _ ........ _--------_ ................... --_ ........ _--_ ........... _-.. -.. -----_ ...... -.. -... ~_ ... ---.. _------------_ .... . 
, • slgnificant dlfference, p<O 05 

• 
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APPENOIX 1-7 

Repeated Menures ANOVA of Metacognillve Awareness of 

the Students' Overs" Knowledge Base ln Vollevball CN=54) 

BET\\'EEN SUBJECTS 

Source 55 OF MS F P 
----_ .............. _ ..... --_ ......................... _ ......... _ ........ - .............. -.... _ .......... - ........... -- ............ _--_ ................ -_ ..... _ .............. -- .......... - ..... _ ............... 
Sklll 105178 2 52589 27155 00001' 
ClaIS 5412 2 2706 1397 0258 

Sklll'Class 3414 4 0853 0441 0779 

Error 87149 45 1937 

WITHIN SUBJECTS 

Source S8 OF MS F P 
_ .... -....... __ ..... _-.. -.......... ----------...... _-- ...... _---------...................... _--.......... --.... _---.............. _ .... - ............ ---_ ............................ _-----_ .... 
Overall volleyball 
knowledge base 50228 50228 146498 00001' 

Overall volleyball 
knowledge base 3922 2 1 961 5720 0006' 

• 'Sklll 

Overall volleyball 
knowledge base 0737 2 0368 1075 0350 
'Class 

Overall votleyball 
knowledge base 3725 4 0931 2716 0041' 
'Skl" 
'Class 

Error 15429 45 0343 

•• slgnlfieant dlfferenee, p<O 05 

• 



• 

• 

• 

APPENOIX 1-8 

ReDea!ed Menure! ANOVA of Metacognltlve Awareness of 

th. S!udfnt,' Overall Volleyball Knowledge Base 

WI!h the Affective Knowledge Componen! Removed (N=54l 

BETWEEN SUBJECTS 

Source ss OF MS F p 
---_ .. __ ........ _-........... _ .. _---------................... _---------....................... _--_ .... _ ........ - .---............. _...... -----_ .. _-................. -_ .... -........ _ .. _----_ .... __ ...... -
Sklll 
CIIi. 

Sklll·Class 

Error 

WITHIN SUBJECTS 

Source 

44206 
1 160 

1444 

42417 

SS 

2 
2 

4 

45 

OF 

~~ 10~ 

0580 

0361 

0943 

MS 

23449 
0615 

0383 

F 

00001· 
0545 

0820 

P ---............. _-_ ................ _--............. --_ .... _ ........... __ .......... _ ... _-...... --....................... __ .......... _ .. -............................... __ ..... _ ..... _--_ .... _-.......... _ ...... __ .. _--.. -.............. _---................ -
Overall volleyball 
knowledge base 27480 27480 148798 00001· 
(minus affective 
component) 

Overall volley bail 
knowledge base 2282 2 1 141 6178 0004· 
(minus affective 
componen!) 
·Sklll 

Overall volleyball 
knowledge base 0847 2 0423 2293 0113 
(minus affective 
component) 
·Clau 

Overall volley bail 
knowledge base 1040 4 0260 1408 0247 
(minus affective 
componen!) 
·Sklll 
·Clau 

Errer 8311 45 0185 --... ---.... _ ............ __ ......... _ ......... _-_ ........ _-_ ........ _ ............... __ ................ _-.. ------_ ...... _-...... _--_ .... _-_ ........... _ .... _ .... _-----............ _------_ ... _ ........ _-----_ ... _--_ ...... __ . 
• - slgnlfieanl dlfferenee, p<O 05 
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