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ABSTRACT 
1 

Th,is study investigated the effect of anxièty on performance in learner 

and programme controlled comput~r-assisted instruction (CAl). It was J 

/ 
anticipated that the difference if) programming structure· associated with . ' 

a certain anxiety state or anxiety trait level wouJd in~luence the per ... 
, ' 

Ij,formance of students' in a CAl situation. It was hYPQthesized that high 

state anxiety students would perform better in.learner controlled than 
J 

, 
. in pTogralTll1e controlled computer-ass)sted instruction. It was also hy-

.. 
pothesized that trait anxiety. would not be related to p~rformance and 

state' anxiety wou1d vâry depending on the programming structure. Twenty-
, J. 

one students in a statistics cJ~ss were tested ~on' their trait anxiety 

and then separated into high and low groups,.half of each group being , , 

assigned ta programme control and the other half to.learner control. 

They took one and a ha~f ~eek5 to cOfplete the course during which the .. . 
performance and state anxiety level were recorded. The results showed 

thâ,t traït an'xi'ety was not rela:ed to performa~~ but that, in accord 

with the hypotheses, the students with high stat anxiety performed 
, . 

better in the programme controlled situation. /The two major hypotheses 

werè accept.ed; howe'Ver,' hyp~,theses ~bout sdte anxi et y l evel in the two 
,. .\ \ ' 

situatiops were not supportej by this reseprch. Final1y, practical 

applications and impljcations' fo~ further research were discussed. 
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RtSUME"'. 

Cette étude avait pour but de. scru\er'l~effet de l'anxieté s'ur la per-

formance,dans une si tuation d'apprenti ssage\contrôl ée soi t par la pro-
. - \. 

~9râmmation, soit par l'étudiant, dans un cours donné par ordinateur. Nous 

pensions que la différence dans l~ 'structure de programmation ~ssociée ~ 

un certain état d'anxieté ou trait d'aflxieté aurait une' influence sur la 

performance des étudiants. Notre première hypothèse supposai t que parmi 

les s-uje.ts ayant/un état d'anxieté élevé, la performance sera~t plus élevée 
/ 

pour les' étudiants qui ont le contrôle de l'apprentissage comparativ_ement 

~ ceux ou l'apprentissage est controlé par la progtarrmation de l'ordina-

teur. - Une autre hypothèse'voulait que le trait d'all'xieté ne soit pa-s 

relié ~ la performance et que l'état d'anxieté varierait selon les situa-

tions de progr.ammation. Vingt et un étu~iants O'Ufl cours de stati~tique 

ont été testé sur leur niveau de trait d'anxieté et ènsuite furent sépa­
'\ 

rés en deux groupes(trait rl'ônxieté élevé et bas); une moitié de chacu!1 

de ces groupes fut assignée à une ~ituation d.'apprETntissage controlée 
~ 

par la prograrrrnation et l'autre moitié à une situation d'apprentissage 
~ 

, 
.~ 

controlée par l'étudiant ll1i~rr.êli1e. On leur alloug une semaine et demie 

pour compléter le c~urs durant lequel la performance et J'état d'anxieté' 

furent _enregistré. Les .résultats dé~on~rè.rert que le ~rait d'anxie,té 

n'éta~t pas Te1ié ~ la perforr;;ance et que tel que prévu les ét,udiants 

ayant un état d'anxieté élevé obtinrent une meilleur p~rformance dans 

la situation ou l'apprentissage est controlé par l:étudiant. Les deux 

hypotn~ses majeures furent accept~es; par contre les hypoth~ses concernant . ) 

le niveau d'état d'anxiet~ dans les deux situations d'apprentissage furent 
1l 

rejet~es. Enfin, les imp1 ications sou1 evées pour les appl icati ons pratiques 

N et pour la recherche future furent -discutées. " 
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" c CHAPTER ONE 

REVIEW OF THE LITERATURE 

Introduction . { 

In recent years re~earchers have 'investigated the effect of anxiety 
, , 

on performance and the effect of programme structure on performance. 

HoweVer no rese~rch, to thi~ date, has l~oked at the joint effect of 

, 0 programme structure and anxi et y on performance. The purpos~ of thi s 

research is: therefore, to investigate' the effect of two computer-a~sisted 
o 

instruc,tion (CAl) pr~grammes on trait and ,state anxiety and on student 
, " 

performance. The drive theory of anxiety and the trait-state anxiety 
, 

theory will prov;de a conceptual framework within which research on . 
anxiety and computer-assi~ted learning will be examin'ed. 

The two programme structures investigated a're learner confrolled 

and programme controll ed CAl. If the research can show a di fference in 

performance between these two progral11Tles based on anxiety l &vel, it 

wJl prov; de a' toal ;or assi gni~ng stuoents to ei thèr strategy' and there­

fOte. improve the;r learning and performance. 

Drive Theory -

. 
To 'examine the effects of anxfety on 1 earning, ',1' theory .. of 1 earning 

that specifi~s the complex relation~hi;~etween anxi~ty and performance 

is needed. Formulated';by Spence (1958) and Taylor (1956), drive theory 
. 

attem~t,s to integrate associative and motivational variables in learning. 
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A detafled.statement of the current stiüus and emp~rièal' evidente support-

s pub1isned by Spence and Spenc~ in 1966. The drive 

t~.e,orY is .;b sed on Hu1l ',s .(1~43) conèe~t~iVe&{D) which ,staies that 

"an excitatÇ>ry pote tial .s.. which determines the strength of a given 
. ' " ,." ~ 

response B. ;s a multip . a:five function of total effecti~ drive state 

Q. and ha~it strength.!i, R~ F (El: F (~ ~)1)1I 
,At • / 

(Taylor, 1956, p. 3'03). of variations in 0 on performance 
\ 

predicted by Hull; an theory i s stated by Tayl dr: 

, 
The' implica~ion of varying drive level in any 

situati.on in~~h~a Si~,>gle habtt ;s ,e~oked, is· 

clear! Tne ~h~r the'driye, the g~ater the 

va i ue of E' and henc'e of re~ponse ·strength ..... ' Th~s ,. - ,., ~ '" .,. 

- in "~;'~Ple noncom~etiÙonal.è~perimerrtal 'a/rrange-
" \. - ' 

~ 1 c \ • 

ments involving anly a ~ingle' habit...tendency, the 
____ J" .. ~ d 

, . 
performance level 'of hi gh-drive S' s (subjects) 

" - \ 
• l ' 

"~hould be 'greater ,than for low drive group~. Itigher 

,drive levels should not, hOWf!ver, always lead t;.J '.,...., 
. 1., '/. .,' ? 
s'uperior perform~nc~,«(e.? .gr~ater probability'of' 

,D • .t;,l"'· ô 0 

the appea rané:e:~of the cQrréc,t answ~r). ~n s 1 t~a-
, ,..-

tians in,--Whif' a ~Umber ,o~ competin~.,r.es;ponse"t~n-
,dencies arè evoj<.ed, .. ?'!ly'one Q-f whic~ is c~rrect, . 

• • , f 

'\ the rel a t i ve' yèrfO'~ance o'f. hi gh and.J-ôw ~M·'ve grpups 
- ,1 ... .... 

will depen-d' uporf'the number' am('~omparâtive' st~éngth' 
..... " ~.' . ~ ~. " .. ~': ..... ~ 

of.Jhe various' respon~eA.éndenci es (Taylor, 1956, p. 304). 
, . , , 

, '. 
/ 
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The drive theory' s three major assumpti o~s çonceming the 1 earning 
.... 

, - (a) Both correct and inoorrect response tendencies' are , . process are: 

evoked by a learning task, and the -latter continue to be el icited 

'even if thé correct response is learned; (b) both correct response~ 

3 -

and oo,!!peting error tendencies are riiültiplied by Q.; and (c) perf~rmance is 
" 

jointly dete~mi,ned by leve1 of Q. and the relative strengths ,of correct 

and competi ng response tendenci e~. .. 
Concerning the' effect of anxie.ty (Q) on leaming, drive theory ,r 

predicts that the. performance of high-anxious subjects wiil he inferior 

to that of low-anxious su jects -on a comple~ or difficult leaming task 
, , 0 

in whi ch competing erra tendenci es are .stronger th an correct· responses. 
~ 

l'n contrast, on simple earning tasks, in which correct responses are . :}. , . 
dominant relative to incor ct"resporise t~ndencies, it would be expected 

çat the ~rforma~ce of J:\i'gh-anxious \ubjects would be superio'r to that 

f -anxious subjects. This 1 atter statement will be the basis of one .. 
, ~ 

of the major hypotheses of thi s research • 

. Dr~ve 1~'ve1 ~ by the Taylor (1,953), Manifest Anxiety $ca1e 

~~). It;$ generally believed'th'at indWidual differences in Taylor 

~. jW\s séores ref1 ect ,di fferences in Q.. The cons truct va li di ty of ~he 
MAS was 'demonstrated by Spence (1964). 

, 
The findi n9s' of most 5 tudi és ut; i izi ng the MAS as a meas ure· of 0 

, 

hav~ supported tHe drive ~heory (lucas, 1952; Montague, ~953'; Raymond l 

1953; Spence', 1964; Spence & Spence, 1966; Taylor & Cha pman, 1955'). 

( .. 

'. , 

1 

( ~ 
,1 
j 

1-
,1 
1 

l-

~ ... ~~ ... ~,:t~"!'1{",III!~~;_tt't:,,,:lla"IUI!a;S=i411'4=§'\~G=fA.mi.ii@f4WE~$M.;Elj .. ji1?Bœ\1~mIaT19m&!lIl&if'Lllim,;E'~tiE,~~t~Qi,i;",:;::: •• "'~H,:":",~r.=" .. :M.;.lrnA!jf,<G, .. r.§,...,.~_m.m ..... I!i!lDitn:",i!t;,,~~aJtIII_II:I!'Il'l"'~'~. ,,,,,,.; __ ,_,,,,,'[ """mw""'"_:-pF'l': __ --.-l. 



, .. , 

c 

. r- .... 

1 

1 

J 
.j 

c· . 

, , 

j 
.l , 
~~ , 

~
.~., 

~ • l , 

• .. 1 ~ . . . " . ...., ., . " 

? 

4 

: 

Based on r:esearch" ~ind'i gs, Spiel berger sugg~sted that an adequate 

'. 1 theory of anxiety shoulij stinguish co~eptually and operational1y -
> • 

,,- , 
between anxiety as a t nsitory state and as a relativ'ely stable per-.., 

on anx;ety and 

bèrger: 

olved from the ambiguity of ré,search" 

the drive theory. Accordi.ng to Spiel-

", . 
• Anxiety state (Â-State) is characterized by 

. ... 

subjective }conciously perceived feel,ings of 
apprehensi on apd tensiqn a.ccompani ed by' or 

asso€Ï at~d wi th acti vation or arousal of the~ 
1 

autonomie rervous system. Anxiety as a per-

. sonal i ty tqli t (A-trait) ,...would seem to" imply 

a motjve or acquited behavioral disposition 
1 

that' predi sposes an indivi dual to pereei\le a 
"', 

wide rpnge of objecthely nondangerous ci r­

cumstanees as threatening, and to respond to . 

, 

these with A-S1;ate reaetions disproportionate 

in in"tensity to the magnitude of the o~ective 
danger (Spielberger, 1966, p"p. 16-17) .. 

A major task for the trait-s ta te theory of anx;ety i s' to specify -the 

characteristi cs of stress inducfng stimul i that evoke di fferent level s of 
, -. . 

'A-State in subjects who di'ffer ir A-Tr~it. On the basts of a' review of 

the research findings
llr 

obtained with various anxi et y scal es, Sarans~n. (1960) 

(' 

,/ 

) 
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-
./ 

noted t~at. ~he performance of subjects wi th hi gh scores on v,a:i ous 
- --

measures of anxiety was more adversely affected by fa il ure, than w.as 
, ' 

the performance of subjects who scored low on these measures. Denny 
1 

(1966) and Spie1ber.ger 'and S~ith (1966) obtained t~e same resu~t on 

learning tasks. with ego'::involving instructions which evoked a higher . , 

l'evel of A-State intensity in high A-Trait iUbjects than in low A-Trait 

subjects. Whether or not a particular high A-Trait indi~idual wiJl 

-=.how an elevation 'in A-State in a specifie situation will gr~at1~ 

~pend upon the extent ta which the s,ubjects perceive or app~al se +J 

5 

, 
situation as threatening and will a'-so be influenced by his past experience: 

-
Therefore, when a stimulus situation is appraised as threatenjng, 

o ' 

trait-state anxi et y theory pos i ts that: . (a) An A-State reaction wi 11 be 

evoked;. (b) the intens i ty of théA-State reaction wi 11 be proportion~l 
o 

l ' to the amoùntof threat the sit;uq,tion poses for the indiv.idual·; and 

(c) the duration àf the reaction wi.l1 dep~nd upon the persistence of 

the stimuli and the person's previous experience in dea1ing with simi1ar 
" '- .. . 

ci'rcumstances. The theory also identifies two classes of stress inducing • 
situations:: (a) Circumslances in whichipersonal adequacy is eva1uated 

appear to be more threatening to high A-Trait subjects th an to'"low , 

A-Trait subjects; and (b) situatio~s that are characterized by physica1 
/, 

1) ,. , 

dan[er are not interpreteq as -any more thr~atening by 'h'igh A-Trait indi..: 

viduals than by ~hose with .1ow A-Trait. 
J 

l 
, Speilberger, lushene and McAdoo (1969) suggest that the results of 

" 

research on anxiety and learning are "cOnslstent with the hypothesis that 

A-Trait subjects r-espond with higher levels, of A-State thg" low A-Trait 
, 

! • 
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1 

1 
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subjects in situ~tions that are made stressfùl by failure or ego-iQvolving 

. ,instruction)' It follows from drive theory that high Q assocfat~d with a 

higher level of V\-State,facilitates per"formance
r 

on simple tasks in-which 

correct responses are dominant and leads·to perfo~mance decrements through 

the activation of erraneaus responses on diffi cult -tas~s in whi ch there 

are strong error tendencies. 

For a long time, research 00 anxiety and learning has used the MAS 
-y \ 1 

as a measure of anxiety to select subjects on the assumption that thos~ 

with high scores were higher in Q than those with low scores. Since 

, the MAS appears to be a measure of trait anxiety (Splelberger, 1966) this ( 

procedure is questionable. 

TheAconcept of ~ 1s 10gicallYtmore closely associatied'with A-~tate 
• - 0 

than with A-Trait. Since drive theory specifies the effect of individual 

dif:erence~ i'n Q. on p!rformance ,~n learn.ing e~'periments, ;'t, seems more 

reasonable ta infer differences in ~ from measures of A-Sta'te than by 

selecting subjects who differ in A-Trait • 
. 

. All in all, thELclasses of variables that Spielbergèr (1969) believes 

ta bé most significant in anxiety rese~rsJl are: ta) the character'istics 

of stimuli bath exte'rnal and internal, that evake A-Statej (b) the nature 

of the cognitive processes that are involved in appraising various stimuli 

~s dangerous or threateningj and (c) the ~efence mechanisms that are em­

ployed to 'avoid A-State or ta r~duce the intEmsity of this state once it 

fs ex~erienced. 
. , 

The Statè-Trait An~iety Inventory (Spielberger, 1968) consists of 

two sc~les: an A-State scale containing 20 items that ask respoodents to 
d ' • 

_ .• _--------- -------------
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in~icate how they feel at a'particular moment in time, and an A-Trait 

J' 

scale~also cont~ining 20. ite~ requiring respondents to tndjcate how 
~ li",:.' 

they_ generally feel. Discussion of the re1iability and vàlidity of this 

inventory is given in the STAI manual (Spielb€rger, Gorsuch & Luschene, 
, , 
1970). Correlations between A-State and A-Trait range from .11 to .67. 

, . J 
Test-retest re1iability was demonstrated by a Pearson correlation of :83. 

A corrèlation of
c 

.39 was found between A-Trait and pretest A-State and 
i 

a correlation of, .32 between A-Trait and postest A-State. 'Both cor-
~ 

relations were significant at the .01 lev~l of confidence. 

/' 
Computer-Assisted Instruction 

Computer-assisted-instruction provides a convenient natura1 setting 

in whi~h it is possi~le to èva~ua~e the le~ning process unde~ ca~ef~ 
controlled condition~ 'with materials that are re11r'ant to the rea1-lif:" 

, 
needs of the subject'. Many studies concerning the effects of anxiety on 

, . 
'learning have ~nvolved CAl settings. Computer-assisted instruction has 

} 

been defined as a situation in whi,ch a computer is used to control the 

selection and evaluation of instructiQnal material (Fishman, Keller & 
-, 

Atkinson, 1968). In a CAl system, the computer has an instructiona1 

~ ro'le and interacts with the students. CAl can be viewed as an incHvi- '" 

dualization technique in education. Computer power is p6tentially great 
~ (01 ~ 

: ;~ " 

.eriough to go beyond programmed in~truction and to individua1ize at many 
, , 

1 evels s~mu1taneously. Decis ion~ on instructional management can be left 

to the student s either in part or in entirety. The stydents can therefore 

have different degrees of ~esponsibility or control over the instructional 

\ 
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prQcess'~;, Thi s 1 eads to two types of progra~i ng: learner controlled 

and progra~e controlled i,nst~uctional seq ences. 

,In the l'eàrner controlled situation, t~e students may have control 
, \}) 

over the arder 6f preseni~tion of the,c urs~~ the use of tests, the use 
r-~,-"I 

of'examp1es, formulae,and ~o on, dCW ng on the _strw::ture of each par-
-~~,.----- -~.- ./ 

--~--

ticular programme: In the progra 

restri cted by the... instructional .... 

controlled situation, the student is 

ecisions made by the computer programme~ 

and does not have any, contr over the learning materials. It is then 

suggested that the lear. er controlled situation would be an easier "task 

in an instructio situation because there are more too1s avai1aQle to 
, \. t . _ 

the stu s to increa;se the probability that they answ-er-the q'u€stiohs 

orrectly. S-l'nce the 1ear~er p.Ô,t~tudents can use the computer~to 
provide test exampl~s and f.orm~ae wt!~reqUir~here is a gre~t:r chance 

that perf~rmanc~ levels will be'P1h'~r. A more-thorougr explanatibn of . 

learner co~trolled a~d programme co~olled structu~es' whl be given ' 

before going to the review of the literature n anxiety an~I~' 
, l)a rner ~o n tro 11 ed an d P rog ranme Cont ro 11 ~d \ 

Computer-ft.,ss i sted 1 nstructi on \ 
,... ) , ~ . 

,As mentifned previously, two ol the many strategies to,p'resent cou~e 

material,in CAl are learner controlled and progranme controlled. The' ~ 
general structure of these strategies will be presented, us].ng the des- t "" 
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cr,i pti on of the Ontario Institute ,for Studies in Education (OISE) 1974- " "'''\ 

1975 project as ar,l example. I~ reality, there âre man)' ~tions in : 

the definition and use of learner controlled and programme co~trOlled CAl. ,-.1' i 

L" ,1 

, . - ., l ' 
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Progranme Con tra 11 ed 'CAl 
4 Q 

• In programme controlled CAI;students take instruction on pre-

dete'rmined topies in a prescrib'ed sequence. Irt one OISE prograrrrnes, . .. 
l, 

students begin with an example, prob1em from the firs't-abj&'tive--rs-ee----­
J 

Figure li flowchart). Al?ng with the examplè problem and the answer, 
1 

any new symbols er farmulae are explained. If the objectiye is the 

first' in a topie, there is an introduction ta the topie. Then the stu-
• 1 

de~t ~y choose ta proceed ta a test~ if not, he may then see either the 

sample solution or'the first level of instruction. 'IfOthe student wants 
f 0 ..> \ 

to refresh' his -me~ory (1 ater. during-tR-e course), he mi ght choose the sam~ 

'~p1e solution;-'the st!1dent may ask for the' first 1evel of instruction if 

he feels he is not yet ready f~r a test~or he kno\'ls nothing about the topic~ 

Give full 
problem' 
solution 

( 
~_-=-~Next ques14ion 

type 

1. Flowchart OISE Pro9r~'mmes. 
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After the'first.unit'of instr:uction, the student'may cho,ose bet­

ween a test or a second level of instruction. When the student reaches 

the last level of instruction, he is given the te~t automatically • 
. 

The student always has the choice of taking a test at any level. When 
~ 

the test for an objective has been passed, the student moves to the next , 

objective., If, l1ow;xer,'he fails the test at any level, he is r.~quired 

ta take ttle following leve-l of instruction,if any. For 'example, if the' 

stud~nt fails aftér seeing only the 1ntroduction or the sample solution 

plus instruction he ';5 then g;ven the first level instruction, or if 
, 

he fails at the first level instruction ee is required to take the second 
. . 

lëvel i~struction,and sa on. However, if he fajls after having taken a11 
, 1 

the available instructiqn" he is asked ta refer to his instructor for 
-J 

assistance • 

. Wpile the student- is.,progressing through the tapie, he may interrupt 
~~:!~. • . ' 

. . the prograrrme and make use of a limited set of control words, those words . 
. b~ing also avàilable to the student in the learner cQntrolled situation. 

(See the first four words listed below in#he learner control section as 
. , 

an example.) After the student has used a control ward, he is ,returned to 

the course at the point he interrupted it. 

Learnù Controlled CAl 
/ 

". 
The stud~nts under this condition are not controlled by the programme 

!:. according to the fi owchart. They d-eterm; ne the; r own pr~gress through the 

cours-e by using a set of control words. In the OISE project a control,word 

i s used in response tQ the, computer message "Enter your control word" and' 

. ' 

.. 
1 

1 
.j 

1 
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th'is message is' obtained by 'typing two specifie characters whenever the 

terminal stops prihting and waits for the input. Control \>iords used ~y 

both thè· learner control, and prograrrmed control groups incJude': 

CW, List available control words and their 

descri pt; 01'1,' 

COM Allows~student to en!er c~nt, 
, . 

" .EOR List 'formulae ùsed in the course, 
~ 

GLO • 
, 1 

Allows" acc~ss,,~o the glossary ?f t.errs. 
1 

1 

Control words available only to the learner'control stud~nt are: 

LES 

EX,n " 

Ex,y,n 

Px~n 

Introductory lasson to the terminal, 

which prints n ex?mples for each 

objective in tapie X, 

which prints n examples for topic X, 

objective Y, 

which prints 'n practice questions for 

each Objective in topic ~. 

~te' Here that we are presenting only four cont~ol words' of : 

each group as an example; in reality there are several other words avail-

abl e. 

In 'a learner controlled situation students require. a knowledge, of the 

course structure, strategy an content in order to use the control words 
, . 

meaningfully. Thereforè, s~ dents in t~is type of programme shoùld be 

provided with or encouraged to acquire sorne fam1-
. 

li arity with" the use of the ,contro ds and the co.urs"e structure. 

• 
1 

" ,1 
. . "-' '-" .1 



\ 
i , 
t 

1 , 

1 

1 
f 
" \ 

c 

, . 

-- ..... ~) i;' 
wf 

! , f~' .... ""'l,'" ;. 
"-";' ,.... 1 .. ., -,.,.t"~ ~ _\""v ..... -""'1 ,,-'" l)' '", "'" ,~ .... .... .... ", .. ~., ... "',: ;>,' "~J1(1'F .... ." .~.~\ ","'" ~-".~, .. 'J~.",< ~1I~ -r-"- r " 

, . \ 

. \ 

-. 
\ 12 , 

, 
Definitions 0(.1 earner control vary cons i dèrably in the research,\, 

rangfi1g from a 1,1 owing the student control over instructional sequence. \ 

to compl~te1y interactive àpproaches, providing the student with contr61 , \ 

over the c~ntent, fonnat' and strtJctur.e of the instruction. ,: \ 

Anxiety and Pe,rformance in CAl Learning 

-
Research ?n CAl and an~4et~began at Florida State University wherr 

,studies t-Jere designed io~test hypothes.8s, derived from trait-state anxiety 
• 1 

.theory and drive t~eory.O'Neil,Spielberger and Hansen (1969) investigated 
, 
. the rel ation betweeh A-State and perfonnance for 29 coll ege students wh' , 

. " 1earned mathematical material. An IBM }440 (IBM, 1967) system presente 

the learni~g material and recorded responses.' Anxiety was measured by he 
/ " 

A-State sca1e of the State-Trait Anxiety Inventory (STAI) and changes in , 

systolic blood pressure. Both A-State scores and blood pressure increased 

when students responded to clifficult learning material and'decreased whe . . 
subjects responded to easy material. Mor~over, s-tudents with high A-Stat 

./ , .. 
scores made more errors on difficult materia1 and fewer errors on easy 

material than sub,jects with low A-State •. 

These findings were extended by O'Neil, Hansen and Spielber~er (1969) 

who investigated the impact of task order to A-State and computer-àssisted 
j • 

learning. The subjects were coll ege !OOles with extreme scores on. the STAI 

A-Trait scale. Easy and difficu1t tasks were presented by an IBM 1500, 
, 

~ystem (IBM, 1967); responses and latencie~ were reçorded. The computer 

also presented the STAI A-State sca1e before, during and after' the learning 1 

• task. 
• ;v ~ 1. 7.° 

The subjects were ser.arate,d into two groups: "t~ flrs~ one recelV-
, ' _ ~ 1:> 
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- , 
ing the easy material followed by the difficult material, and the second 

\ grpup receiving the difficult material followed'by,the easy material. 

It was found that high A-Trait subjects responded wjth a higher level of 

A-State during'the learning task than low A~Tr~ft subjects. 

D'Neil (1969) ~estigated the effect of two levels~~f stress on 

A-State intensity and perfor,mance for college females who differed in 

A-Trait. The ~earning rnateria1 consisted of mathematical ~oncepts pre~ 
~ 

s-ented by an,'IBM 150Q (IBM, 1967). Different,levels of psychological stress 

were induced by feedback concerning the p,erformance. In the stress condi­

tion subjeëts.received negative feedback whi1e a rest period took plaée 
, . 

, l ' 1. 
in tne non-stress condition-.~rhe two measures of performance we~e errors 

, '. . " 
and respon~e latencies. The results showed that high A-Trait subjects in 

. ' 

the stress conditio~ showed a significantly greater incre9se in A-State 

'" . from pretask levels than did the low A-Trait subjects. During the leaming 

task, high A-Trait subjects i'1 th'e stress condition showe,d a'marked de­

cline in A-State, whereas level of A-State remained ~onstant for low A-
, 1 

Trait sUbjec,ts. In the non-stress condi tion, the c.hange in anxiety state . 
was quite similar for bot~ Aigh and law A-Trait. 6Jhere was no relation-

,ship found between A-Trait and err@rs on th~ learning, task. In contrast, 

s~bjects with htgh levelS of A-§tate made IOOre errors ',than ~,ow A,-State 

\ 

o 

subjects throughout the learrring task. Finally, the d1fference in perfor- ~ 1 

mance of, hi9h and low A-State subjects was significant for the easy sec-

tion b~ not for the'difficult section of the l~~rning task. 

, . 
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The rel a'~\)ns(ji p between A-Stat!=! and errors differs from ~t found 

in the 1969 OlNei1 et al. research. A possible explanation co~ld ~e in 

,the di,ff~rence of anxiety effect for malés and females. 
1 

Leherissey, DINeil, Heinrich and Hansen (1973) i,\vestigated the ef-, 

fect' of fami1iarity and progranme length on achievement in a CAl task. 

Here' agaill, high A-Trait was associated with high A-State; however, shortèn­

ing the programme length did not reduce state anxiety,_ although in sorne 

cases, it irnproved performance. / q 

The effect of memory support on state an~iety and p~rforrnance in 

CAl was also investigated by Leherissey, Ol'Neil and Hansén (197n. The 

subjects were 60 mal e undergraduates randomly assigned to memory support 
.... 

(MS) and non-memory support (NMS) conditions. 'The learning materia1 

consisted of a mathematics progratru;ne on complex numbers. Receiving the 
, 

same 1 ea~ning materi'al, the MS group was aH'Owed to see the; r previous 
, 

in.~.orrect responses to each probl em before attempting it again; ~ NMS,y, 
. "-

't,his information was not provided. Th~y found that in MS, subjects with \ . . ~ 
high A-$tate made fewer errors than in NMS and low A-State sUbjects per­

formed eq!!a11 y. well' with or without NMS. A-Tr;it was not related to 

performanc~; these, refw were consistent 'wit,h previous st·~d::,S •. 
Tobias and Duchastel (1973) investigated the effect of behavioral 

\' " . , 

objectives, sequence and anxiety in CAI~e h~ndredseventeen college 

,students received, through an"IBM 1500('system (IBM, 1967),either instruc­

tional objectiv~s or no objectives fol a logical or, rand~m ins~ruct;'onal 
'~equence. Performance measures and t~ait-~tate anxiety sc~res were 
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• 
obtained. Results i ndi cated that objecti ves had no effect whereas the ' 

10gical sequence reduced programme errors anc:t ~ncreased achievement. No 
, 

, significant differences betwe~n groups or interactions among objectives, 
• t 

sequence and anxiety were found~ .. -

Sorne studies also investigated race, IQ, task structure, stress, etc., 
/ 

as ,factors relating to anxiety in ~ CAl si,tua~ion (Bachor, '?73a; Bachor,' 

1973b; D'Neil,' 1972; Hawkes & Furst, 1971). No consistent trends were -

found in these s tudi es • 
; 

The sequencing studies then led ta th~ learner c9ntrol approac~ to 

instruction. Two of the assumptions 'on which learner controlled computer­

assisted instruction have been basedlre: (a) instruction administered 

under learner control will be less threatening than if administered under 
, 

programme control, and' (b) the studerit is sufficiently aware of his learn-

ing state ta make, in most instances, his:>.,...J...LJOW.-+t,,\,tructional decisions. 

Many studies investigated the added 

anxiety and performance l evel.c, 

,,/ ... 
of , earnel('CÔntrolled CAlan 

\ 

Co 11 i er,' Poynor, 0' Neil and Judd (1973) compa red a 1 eàrner contra 1 
-" 

treatment group to two programme control groups. The comparison of the 

performance of' the groups showed' th~the treatment (learner control) was 

indeed facilitating performance. Moreover, learner control subjects demon-

strated a significantly lower mean state anxiety level than did either 

of the control groups. 

A replication of this experiment was done by Judd, Oaubek and O'Neil 

(1975) without success. lèarner control over a facilitating treatment 

di d not reduce s tate anxi et y • The 
\ 

author~te that the failure to repli-
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cate the results reported by Collier et al. (l973) could be attributed 

to the difference in learning material; Col1ier ' s tas~ invQlv~d concept . 
identification as opposed to the paired associate 'nature of Judd's (ask 

which appeared ta be much more diffiçu1t. This research i's described 
o 

• w 

in Jud.Q1s (1972) extensive review of~.the literature on l'earner controlled 

camputer-assl,sted, inftru~tion. 

Gal1agher 11970) investigàted instr-Ucüonal tre,atments and learner 

characteri-sVi:s in a, ~omputer manag~d course and found that tHe stuaents 

who we're most successful also liked ta be active' in the rearning situa:­
'""-" 

tian, had few feelil'l'gs of anx;é~y, and expressed a positive atti,tude to-

ward CAl. " A relati~nship wa.s found between on-task anxie'ty stâte and 

perfonmance on quizzes. ~ 

_! Hansen (19t.(found tha,;; reduction in A-State can, be obtairied through 

i ncreased use eedback. While feedback generally seems to reduce 
i 

A-State, high A-S ate appears to inoterfere with the learner's capacity to 
, . 

utilize the feed ck information effectively in' performtng the' task re-
\ " ' 

o .. 

, quirements. He 0 ed that learner control seems ta offer deflntte a~van-. ~ ~ -, 

tages bath ien terms of a.nxiety redtlction'and ,performancQ. -

Aga i.g in 1974, H'ansen invE;Sti gated the effects of feedback, l earner 

control t a'nd &,gnitive abilities":'on state anxi,et,Y' and perfo~ance in a 
, " 

\Ç11 ot~sk. Hansen ~a"!ii1istered 'a battery pf ability tests measuring general 

-'r~as.oninraSsociative memoryC a,nd trait anxiety to 98 fema1e undergraduates • 

The subjeèts were r:ndOmly a~SignedÎt~ thre~ '~rou;s(~O-;eedbaCk,ie~dback and 
" 

1 earner contro 11 ed feedback) for â' CAl coyrse on the Xenograde sys terne 

. " 

" , 

o 

~ 1 

1 
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State.qnxiety measures were taken prior ta the course, following the 

administration of"stress instruction, at the midpoint of the"course, and 

. at the end of the ·course. Learner contr?ll ed feedba'ck subjects decreased 

more in A-Sta'te ,than did feedback subjects. High À-State subjects made 

more errors under feedback than under no feedback. Feedback facilitated ~ , 

performance for high-reasoning subjects but impaired pe,rformQn~e for low 

1 • 

reasonlng subjects. 

Judd et al.' (1~}74) did not find a reduction of anxiety state when 

subjects used a learner cont'rolled progranm~ in a CAl task.· Moreover, the 
, 

use of mnemonics in'the learner controlled programme did not provide a, 
• '. " -<f ' 

facil itating effect. ThèSe controversi al ftndings are analyzed by Ste; n- . 

berg (1977}. Site notes that: .IIBecause the data base is inadequate and the 
• 

experimental results are highly variant, it is not possible to make general­

izat{ons regarding the locus' O'f control in'CAl n (p:"S8). Throughout these 
" 

experiments four sources of confusion 'became apparent: (a) A lack of con-

census as to the definition of "learner control"; (b) a lad of attention 
o 

" ta individual differences in the use of learner control; (c) the cibsence . . 
of evidence thât the instfuctional variables placed unde~ le~rrièr control 

~ , 

ha~e an appreciable effect on learnîng;_ and (d) a lack,of specificity in 
, , 

measures of the presumed affective advantages of learner control. 
, \ 

We can, however, sUlrmarize by saying tha.t learner control apparently. 

has faci.1itatin'g effects on learning and.leads to reduction of state ~nxiety. 

,Based on the findings reported in this secti-on alld( the theories reported 
• 

in the two previovs sections hypotheses for ,t~e c~ènt study will be pre­

sented. 

~, 
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Research Hypotheses 

The purpose of this' study is to investigate the effect of two learn-
.-/ 

iog situations, learrÎer control' and programne .oontrol, on anxi.ety and per-. .... 
formance in a CAl sett;ng. The fo11owin8 predictions.<were made for ttie . 

two CAr situations. 

Hypothesis 1: The lear~er Controlled Situation 

. \ 

a) Trait anxiety. will not predict state anxiety in the learner 

controllea situation. 

b) Subjects in the 1e~rner controll ed si tuation wil,. have an anxi et y 

state level lower than sUbjects in the progra~me ,contrelled 

si tuation. l' 
c) Trait an~ty will not predi-~t performatt'e in the learner con­

tro1led situation. 

d) State anxiety will predict performance in the learner controlled 

situation; high state anxiety will result in higher performance. 
. t. 

Hypothésis 2: Ihe Programme Controlled Situation 
- "~' \ 

a) Trait anxiety will predict state anxiety in the prograrrme( con-

trol]ed situatio~; high trait anxie,ty will result' in higher state 
,., , 

anx.iety scores than low trait anxiety. 

b) Subjects will ,have a ~hi9her level of s~~ate anxiety th~bjects 

. i~ l earner éontrol. ' ~ '\., 

c) Trait an xi et y will not ~r~dict performance in th~:)programme con"-

trolled situation. 

. , 
'> 

:: 

, . ,. , 

" 

\ 

1 

'1 

1 
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.' d) State anxiety will p,redict performance in the programme con-.1 
, . 

trolled situation; high state anxiety will result in lower per­

formance than in learner c~trol. 
, 
\ 
\ 

Two types of stat1stical analyses wi 11 'be used to test thes 

tnese-s,' based on the data obtained, at the end of the experiment. 

a t-test will be used to test the hypotheses predicting lower sta 

,level for learner control than for progranme control (lb' and 2b). 

the extreme anxiety l-evels which oyield a -curvil inear 

performance were not included in this, research, the remaining hjpoth ses 

, wi 11 be ana 1 yzed US ,i n gal i near reg~ess j on mo.de 1 wh i ch pe rmi t; an e~~i­
nation of the interactions and also increases the p~wer of the test 0rr 

an analysls of variance. More details on the analysis are given 'in tH,e 

\ results section. 
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'CHAPTER TWO 

RESEARCH DESIGN 
~ 

Subjects 

, , 

The subjects were 21 st~dents enrol1~à in a gradùate level course, , 
., " (> 

"The Uses of Statistics in Educationàl Procedures" (414-6020) at McGill 

Univers i ty "uring, the fall and winter sess ion 'II; ~7B-~9. There were 11 

women and lO'~ with a mean age of approximate~~ 24 years ~f age. The 

o experiment was Duilt into the curriculuin 50 that it'would be as much as 
• 0 

6ossible, a II rea1 life situation". The selection of the'subjeèts was 

based'on ,registration f?r thls course. 

J The Anxiety Measure 

The State- ait Anxiety Inventory (STAI) (Spielberger, Garsuch & 

Lushene~ 1970), was used to measure both trait and state anxiety., The 
, ' -----. 

anxiety-trait scale was used to discriminate between thé low and high A-

Tra~t s~bjects at the beginning of the research. (See Appendix A for a 

1ist of the 20 items.) . 
, , 

A short form of·the A-State scale consisting of the five items 

with the, highest item remai nder correlat.ions in the STAI norma-

t'ive sample l'Jas given"every tlme the subjects were assigned ,to or 

asked for a test. The five-item A-State scale was administered' by the 
.., , 

computer during the 1 earning situation. (See Appendix B for a 1 i st of 
'-

the five items.) These items were. used a~ provèn re1iable in previous 

research with an alpha re~iability of .87 and .89 (Leherissey, O'Neil& 

,,;;;<$:; .. sn :lX 

..----
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Hansen, 1971; Leherissey, O'Neil, Heinrich,&Hansen, ,1973). 

. Apparatus 

The Tearning material was presented by an IBM 370 (IBM~ 1967) 

computer using Decwriter termina1s with regu1ar keyboards. The ter-: .. . . 

~ minalS were located in the computer laboratory, on the fifth floor of 
/ , 

the Education Building. There were also many other terminaIs of the 

same model available ta students around' the cqmpus. The CAl sy~~em pr.e-
~ 

sented the learning materia1 in either learner controT or pro~ramme con­
JJ' 

) 
"......:: troT forme 

The system also recorded the per'formance of every subject and the 

number of trials on every test. It administered.,the STAI A-"State scale 
7'~ ~ 

(sho.rt-form) and recorded the sUbJeets '('es ponses. The enti re sys tem was 
,. , • - 1'>. 

functioning under the 'èAN-7 'language, recently.adapted~ fpr the McGill 

Universitj( System for Interactive Computing H1USIC, 1978) • 

, learning Material , .. 
/ . 

The CAI task consisted of an "IfJtroduct~on to' Statistics" programme 
1 ( 

'. 
ç~H~d "Statis". It eontained 16 objectives {see Appendi x' C} divi ded 

" Jé' 
between two major.topies.Instruction on each objeetivf ineluded ~,des­

cription of 'the objective and the learn~ng material containing questions 

and praetice examples. For: each objective a ten-item. test\measured mas­

·tery. Seven or more questions, answered ~.orrectly, indica'ted. thei't the ' 
. ~ 

objective had been mastered. In the ,programme corrtrol1ed ~ituation, the 

~tudents received in~truction.ag~in upan failure of the test. After the 

(' . ~ 

" , 
1 
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third attempt to master the 'objective without success, a~prograrrme con-

. 
.trol student' was advised~to see the instructor for assistance and was 

,.? 

signed off. In the programme çontro~led 'situation, students had no 

choice ot' sequence of i,nstruction or testing; in learner control the' 

subjects had control over the sequence of both the presentati on and the, 

tes~ing. 
, 

Upon fai,lure of a test, the learner control student c{)uld move ta 

another o~jective'and return to the failed objective lat~r; he could also 

take the test a second time irrunediately without havin.g to take the in- '. 
~ , 

structi6n /a second tirne. Any sequence of instruction and testing was .............. 
, ' . 1 

avai~ab1e ta the students. They were, ho~ever, advised .to seek aSSi.S-( 

tance, fram the instructor upon failure of the same, test a thi rd time, in-

dependent ~f its sequence. 
) . 

The main diUerence between progranune control and learner cpntrol was 

that learner control subjects could make u~e ôf specifie keywords ta con-· 
). 
trol the présentation ~f ; nstruction and testihg (see Appendix 0). 

However, thè learner control subjects were-"required to tak'e and,pass a11 

16/tests, ev~n'if they did not take the instruction. The 16 objecti ves 
, '. 

were com~leted in six to ten hours' and the subjects could sign on and 

,off anytime they wished in arder to maximize the le~rner control situation. 
1 

'fxperimenta1 Procedure , C , 

On the first day of class, the subjects were ~the trait anxi'ety' 
. . 7 

scale of thé STAI and then were to1d the general purpose of the research. 

The use of the term:inal was explained in detail and students wer1 given a 

" 

" . 

j 

.. 

.\ 
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programme to work with that was unrelated to statistfcs. This otien-

tation program familiarized al1 students wi\h the'terminals and introduced 
( 

1 earne,r control students to the use of keywo,rdsi. Students were then 

gi\len one and a half weeks to practice using the ter.minals. This was in- , , 

tended to ens~re that the computer woul d not fri ghten the s tudeRts 'and ' 
1. , 

thereby influence the 'results. Upon,.correctioif,:df ~he, anxi.ej;y·tes:t~ the-~, 
, .,' 

subjects were sepa,rated into t'wo groups; half the sub-:}ects scoring below , ~ 

the meaIT on the A-Trait scale and half of the subjects scoring above ~he 

mean on the A-Trait sca1e were-~ssigried to a learn'er control situation, 

the other half wer.e assigned to a progranme control situation. At, the 
. 

end of the practice perïod, the students were assigned to the;r. groups 
, 

and each group met separately,with the researcher. 

Students were then given roore detail conceming th'eir work :eq~lre-
1 

ment on the computer, stressing that their performance would ,contribute 

to their final grade. The subjects were also told that the research was • ... , 

tnvestigating two di fferent styles of teaching wi thout more detail. They 

were given the computer code and password, foll owed by sorne cOITlJlents on 
l " .. 

~ 
the keywords that were available ta them. Finally, they were told that 

they had ohe and a halfw~eks to.(successfully) complete the 16 objectives 

during which time class meetings were cancelleq. -The terminals cou1d be 

, ' 

used. at any .time between 8 a.m. and 10 p.~. daily. The ;nstructor was 

available to the students during cJass hours and the researcher was avail- 1 

, , 
" " '" ab1è at al1 t~s for assistance. The computer presented the learnîng . 

\ material according to the prQgram to which the subject~ were assign-ed 

1 
. ! . 
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(le.arner or progranme control). The computer 'recorded the per:forman,ce of 

the ;ubjects on eyery te~t, the anxiety score, and the number of. trials 

n~ec:!ed ta meet the-criteri on. At the end of the experiment, the data 

were analyze.d. 
~ , 
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CHAPTER THREE 

RESULTS 

25 
,. 

ca 
A grovp of 21 subjects 'were divided into 'two group:;,according to their , 

'A-:Trait scores (above ,or below the mean). Half ~he subjects in each group 
,. 

were ràndoml~ ass.igned.:tg .~ither ,,~,.e!~~t,amm,e control' or a learner control 
il - ............. L - .... ~~~. _ -~-~. --" ~ 

version of ,a CAl statistics courie. 'State' anxiety and performance were 

measured throughout the course. 'Based on the results of this experience, 

each of the hypotheses on pages 18 and 19 was tested. 

H'ypo~hesis> 1: Leè-rne-r ControllecL5Ltuation 

aL Trait Anxiet~ will notPredict State Anxiet'y in the tearner, Controlled 

S.ituation 

A regress{on ana1ysis was 'used for this hypothesis. The alterPlative 
, . . 

1 • 

analysis (ANOVA) would necessitate dividing ~ subjects i~to two groups, 

t~ereby red\ing the degrees of freedom and the power of the test; the 

regression analysiS gives the same results. ~'ccording to Cronbach:. 
. 

The investigat6r who employs a 'factorial design can 

detect sorne interactions of those cônditions he ~ll6ws. 

to vary~ but size~ble. interactior.s are likely 'to"be· SUIJ­

PTessed, just beca~se any interaction that 'dàès no'\: pro-. , 
. " 

du~e a significant l ratio is treated an nonexistent .. 

Unfortun,ately, enormous volum~s of data are required te-
. . 

pin down higher interq,ction as significant, ••• Here~fter, 
, 

1 et 'us see es timates :,of variance cOfPonents imd raw·'score 
A ' 

regression coefficients inst~ad. Confidence ;ntervals 

r 

wi 11 serve adequate 1y ta keep us caut; ou,s ,( C r(;mbach, 1975. p. 124) • 
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. 
'For these reasons, regtessi.on analysis was usêd ta test this, and 

! Ubsequent", hypotheses. ~ .. 

, Based on Table l, the."hypothesis was accepted p< .05~. This indi­

c.ates that for high and low A-Trait subjects, the same ,1ey~1 of A-State " 

WqS recorded-;n learner control. Or, in -other words, A-State did ~ot 
-1 
.. predict A-Tfai~ in the leamer controlled situation.' 

1 
Table l 

Stat~ Arixiety,level fa,r High and Low 
, > ~ 

''FraH Anxiety Subjects in Learnér Control 

Source 

Regression 

Residual' 

8 

0.62830 

df 

8 

~ 
~ 

0.08421 

~ 

18.88734 

28.95750. 

/' 
/ 

R
2 

.t." 
0.39476 ! 

• MS I. 
18.88734 5'.21795 

3.61969 

R 

' l. .05 

• b) The subjects will have an Anxiety State Level Lower than.Subjects in 

the Programme, Control Situation 

~ 

Ta test this hypothesis, a'l~-test was used. A small portion of the 

error variance in the test may bé due ta A-Trait;, however, since A-Trait 

clid not predict A~State (HYPQthes;s la), and since the main'concern was . 
with A-State, thfs variable was not included in the 'following analysis. 

1 • 
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As seen in Table 2, no significànt difference in level of A-State was 

found betwèen learner control and programme c~ntr 1. he hypothesis was 

rejected. 

v 

Tab-le 2 

, . l-test for Leamer and Progranme Control 

on ,State AnXie~' 

li N X s' se 

·Programme control - 11 8.5218 2.273 0.685 
\. 

~ 

leamer control la. 10.5260 2.306 -lJ.729 

j 

F' . .E 

1.03 0.957 

cl Trait Anxiety will not P~'èt Performance in the Learner Control 

Si tuation' 
C" 

Results of the regression analysis are summarized in Ta'ble 3. 

• 

, 

The probability oT/.25 or less permits the acceptance of the,hypothesis. 

This indicates that theA-Traitofsubjects in learner contrôi< is probably 

/no~'related t~ performan~e.· 

.. 

\...,. 

,.t , ~ ,-;-} ~ ,., '. 
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Me 

s6Lrce 

, Table 3 
, 

Relation ,of Trait Anxiety to 

Performance in Learner Control 

B 

0.3"3734 

df 

.. 
0.01380 

SS 

R2 

0.11380 

Régression 1 0.09983 

MS 

0.09983 

0.09717 Res,dual ~ 

. -

, 

F 

l .02730 

" . 

1!. 

< .25 

- d) State Anxiety will Predict 'Performance in the Learner'Controlled 

Situation, High'State Anxiety will Resulten Higner Pe.rformance 

28 

Thi s hypothesi scan be cons idered a IIdifferenti al predi'ction hypothe­

SiSIi. As pointed out previously, an ,ANOVA design w'fld provide an indi-

. rect test "of' this hypothesis,Qperhaps,suppressing th~interaction. The;e-

. ~~ ... f "'. 

, 
fore, a"regression analysis was used to direc:tly test the hypothesis. 

Performance was predicted from A-State scores sèparately for the 

learner and progralJ111e control groups. The slopes (bIs) of the two re-
, -

...., 1 

gression lines were) then compared, using a t-~test (Draper & Smith, 1966) 
-~. l' 

'in order to determine wheth~r th~ relati'onship between' performance a~d -' 

A-State vari ed for the two treatment groups. Since K-rrait was not ~~­

lated ta performance (Hypothesis le), it \-las not included in the regression 

equation. A-Trai,t and the interaction ë'etween A-Trait and A-State 
( 

" ':!~~4~ ,'i.€<..t.:i...:i:l~~n~!iJ;ttLlIli, 

1 , 
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iÎlay acaount. foi a smal1 portion of the error variance; however, inter­

pyetation of the results wou1d become comp1ex, perhaps suppressing the 
/ " . 

hYl?.othesized inter,~ction. 

Table 4 

• • Perlormance and State Anxiety for, 

Learn:r and Programme C9ntro1 _ 

For Programme Control 

B se(b) R2 

" 
0.26973 0.05603 0.07275 

Source df. SS MS F .e. ~ 

Re'gress ion 1 0.11455 0.11455 0.70616 > .25 

Resi dual, 
0" 

9 '1.45991 - '0.16221 

For Learner Control 
~ 

. 
\: ~' 2--• ---' ,- ! -.-s-e -~--'-- ~w=-~-

-0.14524 0.à4737\ 0.02109 

Source 
. 

df 5S, MS F .e. 
Regression, l 0.01850 ,0.01850 0,.17239 >.25 . ' 

Resi dual 8 0.85871 0.10734 

~ ~, 

\ . \ 

, ' , 
J - • 

. 

-' , 

/ 

~~ .. '.J~.m .~~~~~.~~R'Œ~_ •. ~Œi_a~~ __ h_= ____ ---
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T -test 

Formula: ....A, t! (N.- ,1.0') X s.e. , \ 

icontrol group 

05) x .04137 

O. 14524 ~ .1055404 ::. ~ 0.0396996 

- .251 <.fi~ < -.039 - 0.2507804 
o 

. fia. = + .26973; 

'. 
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. 
Hypothesis 2: Progral1lJle Controlled Situation 

/ . 
a) Trait Anxrety will Predict State Anxiety in the Prograll111e Controlled , 

~ c 

.Situation. High Trait Anxiety will Result in Higher State Anxiety Scores 

than Low Trait Anxiétl 

. 
A regression an~lysis performed on the data (Table 5) does'ÎJot per-

-
mit the atceptance of the hYP9thesis (.E.>.05) .. The high A-Trait subjects 

iQ prog'rarrme co~tro1 respond wi th a similar lèvel Of A-State as the low 
{~. 

A-Trait subjects. 

Source 

Regressiqn 

, , Residual 

.!I" 

,! 

iUJ'U 

Table 5 0'...../ 
f" 

State Ahxiety level for-Low and High 

Trai t Anxi et y Subjects in Prog'ramme Control 

B 
- ". ~ R

2 

0.56987 , 0.08430. 0.32475 

. ' d~\ 55 

16.78274/ 

MS F 

16.78274 4.32849 
~ 

9 34'.89543 3.87727 
~ 

, " 

. " 

\ 

R 

>.05 

.~ 

/' 

1 
l' 
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b), The Subjects will have a Higher level of State Anxiety~than Subjects 
" 

,in Leamer Control 
., 

o 1 

- 5ince this h:ypothesis is the ,inverse of lb, the res!llts 
, ...-

presented in Table 2 were used to test the hypothes 15 . The pred i cted 

relationship befween A-State and A-Trait was not confinned (Hyp,othes 
o \ 

2a); therefore, A-Trait was no~ ircluded in the o~ginal analysis. 

Again, a small portion of ttie error vari ance may be 

but th~ may~ncern ~f this hypothe~is ,is A-State. 

di fferenl in ÙState scores was found. 

\ 

due ta A-Tra 0. " 

No significant 

c) Trait Anxiety will not Predict Perfonnance in the Programme 

Con troll ed Situation 

The results we're analyzed by a regressi'on, analysi s. As indi cated 

in Table 6 (.E.>.05), there was no signifiçant relationship between A- , 

Tra i t and performance; 'the hypothesi sis, accepted. 

Source 

Reg re,ss i qn 

Residual 

/' 

B 

Table 6 \ 
Rel ation of Trait Anxiety ta 

Perfor.mance in Progrfrrme Control 

" se(b} 

0.11693 0.01-7.78 O. 67 

'df S5 MS ---
l ' 0.02.]53 ~ 0.02153 

9 ,'1.55293 ' O. 17255 

F " .e. 
0.l2476 >.25 

"0 

1 
,j 

1 

~~ 
·1 

1 

i 
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, ; 
d) State Anxiet 'wi l 1 predi ct Perfonriance, in the Pro ramme Controll ed 

Situation, Hi h State Anxiet in lower Performance than in 

learner Control 
( 

.f"'..; ) , .' 
This hyp~thesis is the in\ rse of ld. As/in hypothesis ld, A-Trait 

<. 

;:,as not incl uded in the regres ion equ~tion since it was shown ta be 

I __ ~r~l,ted, ta perfo~anc~ (Hypo hesis 2c): Tabl e 4 indi cates tha:t there 

is a.signif~cant difference two prediction equations. This 
! 

implies that s-ubjects in prog.ranme control with a high A-State do not 
. "- . 

. perform as ,well as the sUbjects in learner control. 
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In the learner controlled situ~tion.it was found that: (a) A-State' 

was un~elated to A-Trait; (b)A-Tràit was unrelat~d to performance,and 

(c) the high A-State subjects performeq bet~er than those in the programme 
'" 

control group. In the programme controlled situation, A-Trait 

wa.s rel~ted to both A-State and performance, Several variables' may have 

influenced the results which were obtained: tèchnical difficulties, , 
/ , 

chara'cteristics of the sample, problem in definition of the tenns. 

E.ach of these will'be discussed, results will be related to previous , , 

research, and the implicatiôns of the present findings will be discussed. 

Technical Problems 

As mentioned in Chapter Two, CAN-7 was the language' used for the 

pre~entation of the learning material and the A-State scale. 'CAN 7 

recently evol ved from the former and IOOre expensi ve to operate CAN '6 

language and t~ereforë Nas not free of minor prograrrme errors ("bugs "). 

These 'errors resulted in several problems: students, ~casionally Rad 

their run aborted during their \'Jork; theyencountered sorne minor'calcu-

lation and typing err-ors, and sorne complications in~the signing on pro­
\\> " . 

cedure. 
( 

The technical difficulties were as. frequent, f~r. programme con-

trol as for learner tontrol 

, ? 
students, since they \'1ere language rela1:ed 

errors. 

, Th~ experimenter and a prografTlIler were always avail able to help 

s~udents and ta make corrections if necesstry. It is nevertheless impor­

tant to mention that this research' was intended ,to be a reproduction of 
~ 
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a real-life situation. These difficulties were then normal if we con-

sider that at OISE (Ontario Insti~ute for Studies in Education) pro-

. grammes that are ,tested for over two years, sometimes cause problems 

when, ,used (Cranton, 1976). A1so, based 00he CAl· literature, it 
----' \ 

appears that such difficulties are ta be expected. 'As for the reactiqn 
-

qf the students, sorne subjects showed or expressed annoyance and others 

said that they realized that I~the machine' was not perfect". In conclu-
~ 

sion, technical problems may have influenced ~he results; however, the 

degree of this influence cannat be determined. 

- Characteristics of the Sample 
" 

.. 
A further analysis of the data gave more information about the 

character'ïstics of the sample. Table 7 .indicates't~at there is no dif­

ference, in average A-Trait, average A-State or average performance tet­

ween males and females. Table 8 indicates that programme control and 
r. ' 

learner c9ntro1 students took about the same amount of time to go through 

the entire course. 
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Table 7 

T_jt for Males and Females on, the Trait Anxiety" 

Average state. Anxi e~ an,d Av:rage P~rfor,""nce 

N 

o..,.,r' Il,',,.1' i' , ..... 1 l\ !,-, F 1'1 ' 
Tra it Anxi et y 

M 10 

F 11 
5ta te Anxi et y " M 10 

-.!. 

F 11 
Performance 

, M 10 
• 

X '50 se 

36.8182 8.612 2oS:? . 
5.642 34.'5000 1.74 

09.8927 2.934 0.885 

09.0180 1.840 0.582 

08.6991 0.192 0.058 

08.4880 ~ 0.14& 

Table 8 

Time Required ta Compl~te the Course 

For Progranm~ and lea~ner Control 

/' ... 

N X SD se 

---pro'gramme control 11 6.4745 1.038 0.313 
Ti me 

learner cortro1 10 7.0050 2.226 0.704 

" 

t 

.072 

0.81 

1.40 

t 

~O. 71 

" 

~ 

.-- 0.480 
:.. 

0.429 

0.176 

.J! 

0.486 

... 

1,-' 
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, Some subjects under the l.earner controlled situati/on used the o 

p~mme as a"programme contro~ed situation. That ;s, some subjects ) 

n' 
l , 

in learner control did not utilize thè opportunity ta vary the sequence; 

they simply followed the Jogical order used in programme control. ., . 
Anxiety scores and performance scores for this group were compared 

to programme control. Table 9 shows that the average A-State and th~ 
1 

average performance of those subjects do not differ grea~l~ fram the 

subjects in programme control. 

Table 9 G> 

State Anxiety and Performan~e Averages for 

:. 

" ProgralTlTle Control and Learller Control as Programme Contr:~i ~-~-
=------'" 

N 'X SO se?! 
Programme control 11 8.6218 2.,273 0'.685 

" -0.66 0.521 Anxiety State 
'" learner control! ~ 3 9.4833 2.030 1.172 

Programme control 

1 J L. Programme Lcontrol 11 '8.5636 0.397 0{120 
Perf rmance -0.12 0.906 

Learner control! 3 8.5967 0.531 0.307 
Programme control 

l" ~j 
Finally the subjects who did utilize tpe learner control options 

were compared ta the programme control groups: again no differences in 

A-State or.performance averages \'Jere found {see Table lO}. 

1 
1 
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"Table 10' 

State Anxiety and Performance Averages for 

Learner Control and Programne Gontrol 
1. 

TI' _ 

N ! f SO 
1 • 

se t 

Programme control il 8. 521(V"2. 273 0.685 . 
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~~ 

A-S;tate . , ,/ -2.18 .045' 
Learner control~ 7 10.9728 2:413 0.912 

Progranm~ control il 8.5636 0.397 O. 120 
Performance ~ -0.55 .592 

Learner control 8.6543 0.085 . 
\ 

'Those subjeets who used the 1earner control as intended had the . 
----~' 

ge.nerai tendency of taking alljthe learnin: material in t~e firs.t topie ~ ,. 

fallowea by all the tests, and repeating this sequence for the second 

tapie. Sorne subjects returned ta'tests or learning material from pre­

vious1y fail ed abject; ves. 

In general. 'we can say that with the exception of three persans; 

the le~rner control situation was used as intended. 

Results 

j 

How does this information help in the ana1ysis of ,the results? 

Refering back, to the results section, the data showed'no difference in 

~ A-State l~Ve) for p~ogramne é)nd ,1earner control. By examining the Îneans ' 

of the two groups~ 'the learner control students are seen ta have a higher , , 

A-State leve1 than 'the, subjects in programne control. Spielberger's theory 
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of state~trait anxiety theory ledrto the prediction of a 'lower level of 

A-State fôt learner control because learner control is s~pposedly less 
, , 

threatening, or more likely ta result in good performance: T~refore, 

ln ~ur situation" the learner control subjects might have-, seén the 'situa-

• tion as more threatening because of the possibility of errors with the 
/J 

use of the keywords. 

Insecurity'with the computer or the techni'cal difficulties might also 

have triggered this anxiety. 'The complexity of the task is another vari­

able that might have creatèd this same level of A-State, for bath groups. 

'One or,all o~ th~ variables could be the cause of this situatlon, it 
o 

... 

might also be some'other unRnown variable(s). 
1 

CoHier, Poynor,-O'Neil and Judd (1973) found a lowerA-State for 

learner control subjects according,tb Spielberger's theory. But Judd, 
1 

Oaubek and OINeil (197,5) and Judd et' al. (1974, part l ft 2) did not find 

a reduction of A-State when subjects were using learner control as com­., 
pared to programme control. We therefore note contradictory findings in 

the l iterature and in this study. / 

The four. major problems cjted in Chapter Two can explain the con-
- ~ , 

fusion: (al' the lack of consensus as ta the delinition of learner con-; 

trol;_)'~ 1ack of attention to individua1 differences itJ the use of 
l " 

·learner control; (cr the absence of evid~nce that the ~nstructional 

variables pl~ce~ under l~arner control have an appreciable effect on learn­

lng; and {dl a "ack of specificity in rneasures of the presumetl affective , ' 

advantages of lear.ner control._ These experimental issues most likely 

accourt for the difterenc~s between. the results of thiS,s"tudy and -previous, 
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research • 

Results confirmed ~hé hypothesis that A-Trait would not De related to 

A-State in/the learner controlled situation. Thls agrees with Spielberger.'s 
- t.. , 

theory of sta,te-trait anxi et y and with the findings of 0' tieil (1969) and 

O'Neil~ Hansen and Spielberge~ (1969). <C 
The prediction of no relation between A-Trait and performance was 

a1so supportecl by our results for programme control and for learner cOQtrol. 
\ ""l 1<\ '-, fI' t~, I~' l' l' 

The hypotheses were based on thè joint effect of Drive Theory and Speil-

berger's Theory o( Anxie.ty. The literature also supports this view 

(O'Neil, 1969; Leherissey, O'Neil & Hansen, 1971; Judd et al. ~ 1975). 

Contrary ta ,the prediction, the high A-Trait subjects did not respond 

with higher level of A-State than low A-Trait subjects in the programme 

control situation. This hypothesis was' based on Spielberger's theary 

that high A-Trait subjects will appraise the situation in programme con­

trol as more threatening than low A-Trait s'ubjects, leadiflg ta" a higher 

level of A-State for the high A-Trait subjects. The resurts might be, 

influenced by the difference that existed in the learner and prograrrme . 

control situations, by the techni'cal di ffi culti es that were encountered, 

or becalJ.se the situati,on was not apprais~d to be as threateni~g as it ~as 
, \ 

believed ta be. Refe~ring back to the first hypathesis (lb), it is seen 

that learner control subjects seemed to find their situation as threatening 

as in pragràmme control o~ more 50, and inyersely programme control sub­

jects did not find that their situation was a threat. 

Here again, the same four resèarch problems mentio~ed earlier may . . 
account for contradictory results. That .iSV S<Il': (a) 1 ack of consensus 

• 
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as to the definition' of programme con r 

vidual differ~nces in the use of progr 

evidence of no appreciable effect of pr 

, 41 .. 
(b) lack of attentlon to indi­

(c) the lbsence of 

and ~ d) a l ac1( of ,. ~ 

specificity in measures of the presumed disadvant es of progranme cOl1trol. 

The ~st important hypothe'sis fàr ·further appll tion of this work 

has been accepted at a very h:igh level of probability. n fact, the 
, ' 

results show that the high A-State subjects in learner conèrpl performed 

better than the h-igh A-State subjects in prograrrnne ~ontrol. Spiel-
Ir . ." 

berger's Anxiety Theory and the Drive Theory are supported once l)1ore with 

this hypothesis. Th!. actual difference pres~nted by the results is very 

large. This effect could b.e due to the fact, that'learner control had a 

higher leve,l of A-State than expected (Hypothesis lb) leading to a wider 

di,ffer:ence in perfo'rmance compared to low A-State. Figure 2 shows- la.rg~ 

di fferences in 'performance for high and iow A-State in learner contral and 

no difference between high and low A-State in programme èontrol. We can 

also" note that the subjects with low A-State in learner control achieved 

a much lower level of performa~ce than either high or'4ow A-State-subjects 

in prograrrune control. We can therefore say that someone with Ci lqw A/­

State score who is involved with a CAl 'task, should be assigned to pro 

control instead of leamer control if we want th;s persan to have 

best p~rformance possible. 

In conçlusion, the learner controlled situation seemed ta be mor.e 

threatening than the programme controlled situation and this led to more 
,. 

variation in performance for learner control than for programme control. 

Performance wa'$ highést for the hi~h A":State in learner çontrol followed by 

-1 
1" 

• 1 

1 
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.. 

the hi gh and low A-State ; n pN1granvne control, and' fi nally the OW A-Statè 

in learner controll ed had the lowest performance scores. 

Practjcal Applications 

-
, The oresent resuHs could assist in assi~~ing students to either a 

learner controlled or progranme controlled situation when using a CAl lear­
",. 

• D 

ning task. To ensure the best possible performance of aD'student, we, could , , , . 
take his or her average measure of A-StaLe in a pre-tes't situation (e.g.~ 

while learning how to use the terminal) and'~hen use this measure to ~SSi9~ 

the student to learner con'trol if he has a hi~h average level of A-State 

or to prograrrrne control.if he has il low average leve( of A-State. Program-
'. 

ming costs for the development-of these two oJ)tions is minimal and, overall, 

students performq.nce may be greatly irnproved. . . 
l:t rnay be 'possible to raise the general state anxrety of -the students' , ' . 

if only the progranme control option .was available. This anxiety stimuli -
• • 

should not be too provoking (e.g.,:this CAl. course,is worth 90% of the 

total mark) sand it would need to be continuous or long-lasttng. 

",It is important, hO\'lever, to keep in mind that high performance might 
" 

not transfer to other uses of statistical knOl.,rledge and we have to ensure 

that ,if we improve performance on·a C~I task, we also:.improve under:;tanding 

'. in.a non-CAl s ituati on. 

Implications for Further Research .. -' 

. Recurrent through this and previous research is the important co)1-' 

cern regarding the lack of definition of 'the progratlline and lea~ner control'- -, .,. 

s~tuations. It 15 necessary to determine a clear cut deffnition of both " 

't' \. 
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y . . 
ki nds of programmi n9", 50 t~a t ~es ults f.rom further research, can b~ compared. 

Moreover, the structure and è~mPlexltY of' th'rJtask should be t.t" i:to 

consi deration when comparing resul ts. It_is important to analyie results 

keeping this in mind. ----j 
It has been shown that <?ther personal i ty variabl es infl uence the CAl 

. \ 

performance (White & 'Smith, 1974 L ~, anxiety is correl ated with mea:-

sures such as agression,autonomy and dominance (Spielbet:'geretal., 1970). 

Future, researcil should take these relationships into cons,jderation. It js 

aJso suggested that future research should take place over a 19nger period 

'of time 50 as ta give'progranme and learner control."students the time ta 

ada~t more to ,their.. situat:ion •. We said earll-er that high performanL"~"OI 

should involve -t.ransferem:e, future research should look at the ability to 
.. 

app1y ,knmoJl edge outs i de 'of the CAl task and the rel ation to perfonnance. 
~ 

$ummary 

In th; s research we looked at anxi et y leve land prograrrme structure 

as predictors of p~rformanèe in a computer-assisted instruction situation. 

Twenty-one students i,n a statistics class were tested on their trait" 

anxiety level anJ then separated into t\"IO gro'ups according to th~ir anxiety 
\ ( " -' . .... 

level. Half of each of these groups \~ere then "assigned ta either prograJmle 

control or 1 earner control. Hhil e they \l/err taking the course, the; r anxiety 

levels'and their performance \'iere recorded. The results shO\'t',ed that anxiety . .. 
trait was not related ta perfomance but that students wiih high anxiety state ' 

performed better in learner control situation than in· the progranvne controlled 

situ~tJon. The relation found· between .anxiety state and progràmme struc-

ture in other studies wa,s not found here. 
i 
l' 
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Appendix C 

Statistics List of Topies 

-
Topi cl: Measures of Cen tra l Tendency 

• 
1.1 Ayerage . 
1.2 Arithmetic Mean 

1.3 Relation of Mean te Frequency Distributi.on 

1.4 Changing the Origin, changing Units 

1.5 Sorne properties of the Mean 
1 

1.6 The sampl e Mean as an Estimate 
\ . 

1.7 Median\ 

1.8 Mode 

1.9 Comparison of Mean, Median and Mode 

Topi~ 2': Measures of Variability. 

2.1 Va ri abil i ty 

2.2 Range 

2.3 Variance 

2.4 Sta.ndard Deviation 

2!5 Relation of S'tandard peviation 'to Frequency 
( , 

2.6 Properties of the Standard D~iatien ----
.. 1 • ~ __ ~_----

2.7 ' .- 1 - • 

The sample Standard Deviation as an Estim.ate 

2.8' ~tandard Scores 

/ \ 
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" 
! List of Commands 

,Learner Co ro1 Commands 

-
1 x.y : 'tnstru tion on tapi c x, obj-ective y 

d 

1 TX t~sts on a 1 objectives in tapie X 
..../ - 1 

1 T x.y tes t on topi c objectivel y ,r 
! 

, 
, iÎl .r STOP return to normal ecution of the programme : ..,.. 

SOS 1ists' control ~ords 

1 
'-::,- CiO accesses glossary 

TOP 'lis~s topics 

! C~ :', enter a .coll1).lent 
1 
~ . 

CAlC \"~nter ~alcu1 ation mode 
.. \. ~ 

List · ltst options • , 1 
"-" 

T left · 11st of tests you have not done, or fai1 ed · 
~ list of instructions you have not doné, or faile,d;--

LES 'introductory lesson to the use of the terminal 

Programme Control Conmands ~, 

COM !- enter a cOn:lnent Ci' 

• 
,- ..---> TOP 11 st the tOP1C 

li> 

G..O use of 91 o~sary 

cALe enter cakulation mode , l' 
STOP return' to nonnal execution of the'programme 

1 .. 
1- , · , 

-LIST 1 ist option 
1 

0 · 1 · l, 
l" 

/ 


