T S I - ] ' : . T ' ]
PR v, ’n'"?"“?“"‘("‘“/N”»"*“\r?m;“mm‘ww 7'»*.”4"?*“ A . . ‘ - 4‘ - ‘ . o/ . f;:,
' [ ; . [
— , 0" va
1] ‘ he i
e . i . .
@ : - . -
. ’ A . e 1
- A . - / \
L
. L - The Effect of Anxiety on Performance ;
( ‘ : . L, ]
E ~ , i In Learner and Programme - . -
; ‘Controlied Computer Assisted Instruction. - N

; ‘ . . / . s . “ o N
" vf i . / . .

% ! - d b s
7 . . ° o
% N . ‘ ’
i )
J
R = " * [
4 3 .
R - . 2

1

o~

. ’
.
/ & . .
N

’ ]
f.

_ Submitted in Partial Fulfillment

£ - of the ‘ ’
Beqm‘ rements ‘for~ ;the‘ﬁegree '
of Master of Arts in Educational Psychology
- L e Department of Educational Psychology and Sociology
S ‘ McGILL UNIVERSITY -
- J a ! . "

. ' - i 1978 -

’ ’ . \ . s
- ) _

" . S e e -

B e

| S ® GILLES PRESCOTT 1979
;' @ C b o :
h' h

®
[
A
° .
o
r
L
2
1
°
. . -
_"
.
.
r
.
t




Ay ot e

ty on.Performance

t
1 . @ . . *
) , - - ’
5, - a ) -
- o ) '
. \
« - . - .
sow o -
. IN e '
. .
. . .
- N - - ! m
- .- ) 4 e
N .
s - .-
- -
' ¥ -
, 4 S
- - *
- . .
> . - T -
» - Syt
. . . \ * LT
° ©
, I A
N .
e . R . *
- T . -
3 - - \
' : 20
- - -
) - L=
. 1! . - PR & 7
- .
N . J L | =
5 -
" * ®

©

.

.
A @ .
- 2 -
. .
- -
s -
-
\
1 N
. h~
. ~
’ 3
o L4 * h ‘
~
Ay =« - T
i ¥ “ .
- o
g -
- » a -
~
A

L]
Kol
s
R ¥ @ . ) <<’
- . . Y
B s .- . o
> ! ) t
. . S
. . ¢ @
- [Tl
. vt
. \ Y]
. e v
. i
. -

- A1

- o v

- A . .
- ’ s ’
- . €
. =4 -
- P ‘ ) o
. " iy i =
i .
. %
- r - - 4 -



.

. »

- . - » N
v ~ ~
. Vel e . - o
- - ~ A A e mur P TSSO R Lt AV TR STE e I I S & T R VI T e N . e T v owr Aepes L R B R N
- 7
;i‘% . .
3
#

-~ ] » . /

oy, | . "

) 2,

i ]

i,‘:, \ , . ]

&y ~ ?

A

3 4 ; i ’

P

XA
N~
=

{
o
R

e o
®
|
-~
7

P
E

-
\ . 4
N -

TABLE OF CONTENTS

L
L}
{

)

: . N
1 ¢ ! ‘ I

CHAPTER ONE:F:REVIEW OF THE LITERATURE....... eertpe i U I
Introduction....coeeeneeennn. 1;...?..7 ...... C:;......::.:.; ....... ] . p
Drive Theor}....:.............:..........::.... ....... '...; ......... 1 2
Trait-State Anxiety Theory....... O SO 3 |
- Computer-Assisted Instﬁuction..;...*_............;.7..=. ..... l..:.ﬁ7 _f

i Learner Contralied and Programme Contro]led 4 .
s Computer-Ass1sted Instruction......... eeraves e eeses B N - o

\\) : J
: Anxiety and Performance in CAl Learning............... teseetenes b

!
AL e v AT ST (e

Research Hypotheses.......... A AP £ %
CHAPTER TWO: RESEARCH DESIGN ' R '
Subjects......:.;.... ........ e teteresateennerrinacrararacarrienn . .20 j
a ' R . 3
The Anxiety Measure...... Cheeenieean A 20 ‘ ﬂD
’ Apparatus TP ERETITTIEY R A A I
Learn1ng Material...n.o...... T S 2 I
Experimental Procedure......,u.................: ..... e et 722 ’
, Y 8
. CHAPTER THREE:* RESULTS o .
> » N .
Learner Con%ngl]ed Situation.....ngsi) ............ e eieeeeeretenaas 25 ‘
Y \ =~
Programme Controlled Situation.............. ...t B 1
//ﬁ CHAPTER FOUR: DISCUSSION ‘ ' /
. , R . \/
Technical ProblemS. . v eeeeeearieeceseocroranssrsasnossassoesannaa 3.
Characteristics of the Samplé......... D, et .35 . .




-

X 3 s o . N . . e
. - e e e O R R Ttk ) g peeroeer - o ey Cppeaem mv r s e dan an e S e b o o .
7 ¢ %
) ' / . ' . P
¥ . " . /“ - } (& . ,/ ?. . {
. 3 " TABLE OF CONTENTS (continued) - .
. . P N ., ¢ °
. CHAPTER FOUR (continued) i IR
- R YY) £ 1 DRI 1 - o
4 Pracj;i'cé"l“Applicaftions...\.\......,.'.'.......\......:...;.....-,...;......42 .
. Imp]icétio}\s for Furtheér Research..............;......'.’..“‘......z...42 ‘ RS A
Summary..a.-.......\-..-b..‘..--.,----........o.-‘..-.....,...--’.:..-.-43 -
R{FERE,_NCES-.."‘.ocoo-n.‘-..-oo'-c’“.:-o.ccao-o.o-..-o---un-n-q----.luu-...-'.l.44" ' a,
. . Y N ' -
. .APPENDIX A: Se]f-Eva]uatwn Questionnaire STAI Form X- 2...,....,....50
. q ,
_ APPENDIX B .The F1ve Item A-State Scale .eeevveennns, i iittuins...bl
APPENDIX'C:  SEALiStiCs LiSt OF TOPTCS.tunnreunenanrenaninesasnsensn52
.« 7.7 APPENDIX D List of Commands ........oeooveeinia iiiiiiiiiiiiu... 530
.T S \ N - R i
i ‘ o, " g * . w):.b ~ Il " \
’ RPN ) ‘ ~‘ ) v - -

e —— T T TN Semmre—n o A [T SRR ST W W | R e e T,

I
. ;1
*-i 5 ;’-‘i}»’ﬂ"ﬂ'

SRR Ly



. Sub,)ects in Programme Contrq]..

- - 7 =) -7 Lo A v
B . - .
. .. N -
Id 4 - s ] ¥
o L -

. ees S U Yo vy e o e e v e e e
, . ; o e mR IS 2 3 q" AT 49 LTI N T e
: L -
2 )", o 14
PO { %\ ’ ! 7 *
. o W : i
- LIST OF TABLES |
‘, . ’ * : i Page "’c
1, State Anx1ety Lével for High and Low Trait Anxiety
T SubJects inLearner Bontrol. ..veeuiee e eercennnsaanessslb
, - 1\| Lo \ N !
2. 'I‘- est for Learner and Programme Contro] on o > o ¢
' State AMXiEty.luevenuniiueeieeee i 2T
'@&’ ’ i .
3. Re'latlon-of Tralt Anxiety to Perfermance in Learner bl
. ) ‘ R ot
Control..... Ceeererieceenan. U AR AP 4 | ‘
4 Performance and State Anxiety for Learner and Programme X
! ContrO] ....... o.‘--..---:--- ..............:;....‘.:./.\...“.-..29
5. State Anxiety LeVel for Low an High Trait Anxiety’ .

6. Relation of Trait Anxiety to Performance in Progr-anune'

. .
N !

) 4 P T I T
7. T-Test for males and females on Trait Anxiety, Average - .
‘State Anxiety and Average Perforhance....»..; ............. ... 36 ’
_8. Time Required to iCOmnl'ete the. Course for Programme and
: Learner Con’grol..:.‘................l:...{.‘...‘...'..f......‘l...f
l | 9. State Anxiety and Performance Ave.rages for Erpgranﬁne Control .-
;F and Learner Control as .Programme Con/t/r‘ol -
; 10. State Anxiety- and Performance Averages for lLearner Control g
g: and Programme Contro]..‘....-/...".... ..... a8
| I
T C‘c' . . ) // o i
S \ A a

. //
e

3

‘
v
g it o eioe e

O




’

g

o

1

-

g ; TR o PRI S B o A - . ! oo i .
. ) - . \ ) ! o - o
. . ' g o
( ' B \
i v ’ - ~
oL LIST OF _ FIGURES .
- h ! * ' i
- : B — - |
- d
. e Page &
_p S ' . ° . .
u° B : B
. Flowchart OISE Programmes. ;. weesevereeeennneneneennnnes 9 :
P » ‘
2 . :
2- Gr‘agl On-Beta AnalySTS, .. uuisovseroeenseeeoensocnnses 30 ' )
. 1
\ E
.
T ' ’J g
A ’ - ’ -
‘\ , i » * .
. o]
. 3‘ ‘ ' )
‘ , ° \ o v
. ’ v . \ : ' .
. ~ . e T £ <0 !
\ . - . \ N ' ] v .
-] ‘ ) y '
- K ! , 5
- . )c ? L . ) :




. YHE Y e - ERY L tene vt Ay oy Vb warran Aam aNe e e AR el M o i Y 3 e Al
- L3
. . -
.
, -

SRR

’

#.

s
k4
-

R

&i’\-mx
v '.w' vl

/ Acknowledgements . V! ’
’ ' ) Many people have given thejir time, their effort and theiﬁ\thou@hts. I \x
. . ' . ‘g
» - would like tq thank Pierre Parent and CharTes Quesnel who made the .

\

CAI course possible by their assistance in the programming and debugging

TRy

of the lessons. Also, Professor Socrates Rapagna,pwho made his statistics'

¥ class available for the study, was vefy generous in dffering his time and ‘

help. I would Tike to thank Dr. Bruce Shore and Dr. Phi] Abrami for their °

o

E comments. on the manuscript. Finally, thank-you to my supervisor, Patricia

o

WA .Cranton, who, unselfishly dave of her time and.efforts. By her comments,

) help ahd support, this work was made possible: .

. s ~ ]
. .

L




s e

i
£

¢ SRS

W TN
weyamimed %

i

g R

R T

R

S

a | ABSTRACT

.

+ A

This study investigated the effect of anxiety on performance in learner

. and programme controlled computer-assisted instruction (CAI) 'It was

ant1c1pated that the d1fference in programming structure associated with
a centa1n anxiety state or anx1ety trait level would 1nf1uence the per«
s formance ef students’ in a.CAI situation. It was hypothesized that high
state anxiety students would perform better in.learner controlled than
,in programme controlled computer-assisted instruction. It was also hy-
pothesized that trait anxiety woqld not be related to performance a;d
state‘anxiety would vary depending on‘the p}ogramming structure. Twenty-
one students in a statistics c]g;s vere tested‘on'their trait anxiety
and then,separated into high and Tow groups,. half of each group being
assigned to progeamme control and the other half to.learner control.
They teok one ane a half weeks to cgpp]efe the course during which the
performance and state anxiety level were recorded.' The results showed

o, .
that trait anxiety was not related to performance but that, in accord

with the hypotheses, the students with high staté anxiety performed

better in the programme contro]]ed situation. /The two major hypotheses

were accepted; however,’ hyp%theses about st”{e anxiety level in the two
s

s1tuat1ons were not supporteé by th1s research. F1na]1y, practical

applications and 1mp11cat1ons for further research were d1scussed

n .
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Cette &tude avait pour'but de‘scruggrnl'effet de 1'anxieté sur la per-

formance,dans une situation d'apprentissage contrdlée soit par la prb-

) . N
~grarmation, soit par 1'étudiant, dans un cours donné par ordinateur. Nous

pensions que la différence dans la structure de programmation associée &
un certain état d'anxieté ou trait d'ahxieté aurait une influence sur la
performance des &tudiants. MNotre premiere hypothese supposait que parmi

les sujets ayant:un Etat d'anxiet& &levé, la performance serajt plus 8levée

pour les  étudiants qui ont le contrdle de 1'apprentissage comparativement

o

3 ceux ou 1'apprentissage est controlé par la programmation de 1'ordina-

teur.” Une autre hypothgse voulait que le trait d'amxieté ne soit pas
relié & la performance et que 1'état d'anxieté varierait selon les situa-
tions de programmation. Vingt et un &tudiants d'un Eours de statistique

ont été testé sur Teur niveau de trait d'anxieté et ensuite furent sépa-
A )

rés en deux groupes(trait d'anxieté élevé et bas); une moitié de chacun
g9 p v

-

de ces groupes fut assignée a une situation d'apprentissage controlée

&
par la programmation et T1'autre moitié 3 une situation d'apprentissage

kY

controlé&e par 1'étudiant lui-méme:KVOn leur alloug une semaine et demie .
pour compléter le cours durant lequel la perforhance et J'état d'anxiets’
furent enregistré. Les .résultats démon;réregt que le trait d'anxieté

n'était pas relié d@ la perforrance et que tel que prévu les étudiants

1

ayant un état d'anxieté &levé obtinrent une meilleur performance dans

a

la situation ou 1'apprentissage est controlé par 1'étudiant. Les deux
hypoth&ses majeures furent acceptées; par contfe Tes hypoth2ses concernant
Te niveau d'état d'anxieté dans kps deux situations d'apprentissage furent

rejetées. Enfin,les implications soulevées pour les applications pratiqués

‘

~ et pour la recherche future furent -discutées. '

- [
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N . Introduction .
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In recent years researchers have 'investigated the effect of anxiety

o

on performance and the effect of programme structure on performance.

However no reseérch, to this date, has ]boked at the joint effect of

. « programme structure and anxiety on performarce. The purpose of this

research isitherefore,to investigate the effect of two computer—aésisted
instruction (CAI) programmes on traitandstate anxiety and on student

performance. The drive theory of anxiety dnd the trait-state anxiety

theory will provide a conceptual framework within which research on

\

anxiety and computer-assisted learning will be examinfed.

The two prograhme structures investigated are learner controlled

" and programme controlled CAI. If the research can show a difference in

performance between these two programmes based on anxiety level, it

wi)1 provide a’ tool for assigning students to eithér strategy and there- ~

fore_improve their learning and performance. ) "

i{ ]
. .

\ Drive Theorx\“

To ‘examine the effects of anxTety on learning, @-theory.of learning

! \
that specifies the complex relationship between anxiaty and performance
is needed. Formulated'by Spence (1958) and Taylor (1956), drive theory

attempts to integrate associative and motivational variables in Tearning.
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A detafled _statement of the current status and empi/rida] evidenge support-
iﬁngﬁ,‘t,’hjytﬁeor

. theory is hased on Hu11's (1943) concept of drives(D) which states that

vas published by Spence and Spence in 1966. The drive

"an excitatory potemtial E which determines the strength of ‘a given I
icative function of total effective drive state
rmula: R=F (E)=F (D ;)‘)" -

~of variations in D on pefformance

- o response R is a muitip

D and habit strengtn H, giving the

(Ta_ylor, 1956, p. 3'03)? The etf

predicted by Hullian theory is stated by Tay]on:

— | v : The implication of varying drive level in eny p
1 . ’ situation in which.a single habit is evokem is:

o ' o clear: The %ﬁ\the'é‘riye, the gr’eater the k . j

t « -

‘ vafue of E and henc‘e of re’ébonse 'strength./‘ Thns ” i
k e m S1r;1p1e noncompehtnona] EXpermenta‘l arrenge-
- ments involving on]y a s1ngle hab1t,tendency, the ..
A ‘performanee leve] ‘of hlgthrwe S's (subJe‘cts)
. . /li B ‘"‘s‘hou1d be ‘greater than f:or Jow drive groopg. Higher - .
’ - ' ) ' drive levels shou‘ld not, however, aiways 1ead t;_/‘
‘ oo Co " superior performance (i. e., greater probability ‘of’ - /
/ the appearance'of’ the correct answer) In s]toa- ) '
tions in whi h a number of competmg r.'eSpon”sejten—
Idenc1es are evoked orﬂy one of wmch is correct,
A N the relative yérformance of h1gh and/low dY"l ve groups ..

CwWilt depend upon the number amfcomparatwe strength
‘Gf:; . . : of the var1ous response tendenc1es (Taylor, 1956, p. 304).

- . L
. , ’
o
P .
A ' ) P - ) -
u%‘?‘: . P :
bl e ' : . ! °d . .
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The drive theory's three majc;r assumptions concerning the learning
N LS

process are: (a) Both correct and incorrect response tendencies are

eyoked by a learning task, and the Tatter continue to be elicited

"even if the correct response is learned; (b) both correct responses .

and competing error tendencies are multipiied by D; and (c) performance is

Jointly determined by Tevel of D and the relative strengths of correct

and competing response tend’enmes. .

f

B

' Concermng the effect of anxiety (D) on learmng, drive theory -
predicts that the,performance of high-anxious subjects will be inferior

to that of Tow-anxious supjects -on a complex or difficult learning task

in which competing errof tendencies are stronger than correct.responses:
In contrast, on simple Yearning tasks, in which correct responses are

R :
dominant relative to incorrect ‘resporise tendencies, it would be expected
hat the p,erformance of high-anxious iub,)ects would be superijor to that:

f ~-anxious subgects. This latter statement will be the basis of one &

§
of the major hypotheses of this research.

Dr{ve 18vel i,s/éas\ur;i by the Taylor (1953) Mamfest Anxiety Scale
(AS). It is generally believed that individual differences in Tay]or

MAS scores reflect differences in D. The construct vahchty of the

MAS was ‘demonstrated by Spence (1964). o .

I

The findings of most studiés utilizing the MAS as a measure of D

_ have supported the drive theory (Lucas, 1952; Montague, 1953; Raymond,

19533 ‘Spence’, 1964; Spence & Spence, 1966; Taylor & Chapman, 1955).

2
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on anxiety and learning guided by the drive ti\eory. Accordipg to Spiel-
berger: ) “ . Q ~ ]
: ~ ) . ., Anxiety state (A-State) is chaoraciierized by o : ‘
. ﬁubjective conciously percei ved.fee1jr'|'gs of . ¢ (1

apprehension and tension accompanied by or

associated with activation or arousal of the§
{ . .
autonomic nervous system. Anxiety as a per- -

‘sonality trait (A-trait) would seem to imply !

2 ~ a motjve or acquired behavioral disposition § o ;
. that;predisposes an individual to perceive a ” ’ ', )

- ' wide range of 6bject1’ve1y nondangerous cir- ;

o

cumstances as threatening, and to respond to
. these with A=State reactions disproportionate
in intensity to the magnitude of the ot?aective

. danger (Spielberger, 1966, pp. 16-17).
’ A major task for the trait-state theory of anxiety is'to specify ‘the

¢
[ - -
i

‘A-State in subjects who differ ip AlTrpit. On the basis of a review of ,

characteristics of stress inducing stimuli that evoke different levels of

!
P C ' - the research findings& obtained with various anxiety scales, Saranson (1960)

- .
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noted thatlthé performance of subjects with hiﬁh scores on various
measures of anx;ety was more adverégly affected bydfailure-than was
the\performance of subjects who scored low on }hese measures. Denny
(1966) and Spielberger ‘and Smith (1966) obtained t?e same result on
learning tasks with égolinvolving instructions which evoked a higher
level of A-State intensityvin high A-Trait ﬁybjects than in low A-Trait
subjects. Whether or not a particular high A-Trait individual will

show an elevation in A-State in a specific situation will gréat]ﬁ

,pend upon thekextent to which the subjects perceive or appraise

situation as threatening and will ast be influenced by his past experience.

Therefore, when a stimlus situation is appra1sed as threatening,

trait- state anxiety theory posits that: "(a) An A-State reaction w1]1 be

evoked (b) the intensity of the A-State react1on will be proportional

!
to the amount of threat the s1ﬁuat1on poses for the individual; and

(c) the durat1oﬁ\of the reaction w1]1 depend upon the persistence of ‘
\the stimul{ and the person's previous experience iﬁ dealing with similar
circumstances. The theory also identi%ies two classes of stress.jnducing
situations: (a) Circumstances in which'personal adequacy is evaluated
appear to be more threatening to high A-T?ait subjects éhan tofloﬁ
'A-Trait sugqects;’and (b) situation§ that are characterized by physical

danégr are not interbretéq as -any more?thrgatening by'high‘A;Trait indi-

viduals than by those with low A-Trait. | L |

L

4 .
Speilberger, Lushene and McAdoo (1969) suggest that the results of

_ research on anxiety and learning are ‘consistent with the hypothesis that

A-Trait subjects respond with higher Ievefs‘of A-State thgn Tow A-Trait




v
v

raakin h i sl STE SIS

R LN ] o

subjects in situations that are made stressful by’failure or eéo-invo]Jing

instruction, It follows from drive theory that high D associated with a

higher'level of JA-State.facilitates per'formance on simple tasks in which

the activation of erroneous re$ponses on difficu]t'ta§ks in which there

o

are strong error tendencies.
™ e

For a long time, research on anxiety and 1gqrning has used the MAS
as a measure of anxiety to select subjects on the assumption that those

with high scores were higher in D than those with Tow scores. Since

1

correct responses are dominant and leads-to performance decrements through

. A
¢ v

' the MAS appears to be a measure of trait anxiety (Spielberger, 1966) thisr

procedure is questionable.
The ,concept of D is 1og1ca11y more closely associatied with A-State
than with A-Trait. S1nce dr1ve theory specifies the effect of individual
) d1fferences in D on pfrformance 1n 1earn1ng experiments, it seems more
reasonab]e to infer differences in D from measures of A- State than by ‘

selecting subjects who differ in A-Trait.

" A1l din a]f the classes of variables that Sp1e1berger (1969) believes

'to be most significant 1n anx1ety researgh are: (a) the character1st1cs
of stimuli both external and internal, that evoke A-State; (b) the nature
of the cognitive processes thét are involved in appraising various stimuli
as dangerous or threatening; and (c) the defence mechanisms that are em-
ployed to ‘avoid A-State or to reduce the intensity of this gtate once it
s experienced. )

The State-Trait Anxiety Inventory (Spié]berger,\1968) consists of
two scales: an A-State scale contgian§ 20 items that ask respondents to

e * . .

T

prny




indicate how they feel at a'barticu]ar moment in time.K and an A-Trait

sca]e*a]so conta1n1ng 20, 1tems requ1r1ng respondents to indicate how
they generally feel, D1scuss1oh of the re11ab111ty and validity of th1s

inventory is given in the STAI manual (Spie1béF§er, Gorsuch & Luschene,

1970). Correlations between A-State and A-Trait range from .11 to .67.

Test-retest reliability was demonstrated by a Pearson correlation of .83

A corrdlation of .39 was found between A-Trait and pretest A-State and

a correlation of..32

. {
between A-Trait and postest A-State. Both cor-

relations were significant at the .01 level of confidence. .
e

Computer-Assisted Instruction

4

Computer-assisted:instruction.provides a convenient natural setting \
in whlqﬁ it is possible to éva]uate the 1eg¥ning process under careféfj;

contro]led.cond1t1ons ‘with materials that are re}gwant to the real-life

60'
needs of the subject. Many studies concerning the effects of anxiety on

*learning have @nvo{ved CAI settings. Computer-assisted in;truction hZS
been defined as a situation in which a computer is used to control the
selection and evaluation of instructignal material (fishman, Keller &
Atkinson, 1968). 1In a CAI system, the comﬁuter has an instructional -
v role and interacts with the students. CAI can be viewed as an indivi- .
dga]ization t;chnique in education. Computer power is p&tentia]]y great
.énough to go beyond programmed instruction and to individualize at many

levels simultaneously. Decisions on instructional management can be left

to the student, either in part or in entirety.

4

The students can therefore
have different degrees of responsibility or control over the instructional

2 ST
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process,. This leads to two types of programming: Tlearner controlled

and progrenum controlled tinstructional sequences.
1
.In the Tedrner controlled situation, tye students may have control

over the order of presentation of the.c urse; the use of tests, the use

of- examples, formulae,and so on dep s

e e

ticular programme. In the progra
restricted by thg:instructiona1

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

L

suggested that the learnér controlled situation would be an easier ‘task

in an instructio situation becayse there are more tools available to
\

s to increase the probability that they answer-the Guestions

the stu

.

. S
orrectly. Since the Tearner §§:£ro “students can use the computer'to
provide test examp]es and fon*i%ae w‘9§>

N

learner controlled and programme coktrolled structures*e}11 be given

) . .
before going to the review of the 11te:223?3\agqggfiety and,GAI.

Learner Controlled and Programme Controlled

3

that perf%rmance Tevels W]]]le&h}iZﬁi A more’ thorough exp]anat1on of

Computer-Assisted Instruction
— ) ° g

ng | on the structure of each par-

'contro11ed situation, the student is

ecisions made by the computer programme,

requ1neéfzhere is a greater chance

As mentiﬁhed previously, two of the many strategies to p}esent counie

material in CAI are learner controlled and programme controlled. The’

general structure of these strategies will be presented, using'the des-

cription of the Ontario Institute for Studies in Education (QISE) 1974-

1975 project as an example. In reality, there are many Vanig;ions in

the definition and use of learner controlled and programme controlled CAI.
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Programme _Controlled CAI

, ) 8
In programme controlled CAI,students take instruction on pre-
determined topics in a prescribed sequence. 1 one OISE programmes, -
L‘ .
students begin with an example problem from the first-objective—{see —.
i

[

‘ Figure 1; flowchart). A19ng with the example problem and fhe answer,
any new ;ymbo]s or formulae are explained. If the objectiv; is-the
first in a topic, there is an introduction to the topic. Then the stu-
deqf may choose to groceed to a test; if not, he may then seé either the
sqmple solution or the first level of instruction. 'If:thg student wants
to refresh'his—mehory (Tater. duringthe course), he might choose the sam-
“” ple solution;. the student may ask for the first level of instruction if

he feels he is not yet ready for a test?hor he knows nothing about the topic:

b,

Enter from .. -
instruction )

Present
problem

T

Next ques#ion
type

Want another
of same type?

Give hint|
try again

problem
solution

Sign off to
see instructor -

ety

I———

it

- T

e

i, 0.
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' After the' first unit of instruction, the student may choose bet-

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

? .

the last level of instruction, he is given the test auiomatica]]y.

The student always has the choice of takind a test at any level. When
5 .
- - the test for an objective has been passed, the student moves to the next
. 1 [

b ) objective. . If, h0wsxer,'he fails the test at any level, he is required
© to take the following level of instruction,if any. For example, if the
,\n‘ , student fails after seeing only the introduction or the sample solution
prs instruction he is then given the first level instruction, or if

he fails at the first level instruction ge is require& tb take the second

\ : Tevel instruction,and so on. However, if he fails after having‘taken all

the available instﬁuctiqn; he is asked to refer to his instructor for

e

assistance. . ) §

w¥

1 . While the étudent~is;progressing through the topic, he may interrupt

- “the programme and make use of a limited set of control words, those words

-

. being 5lso_avéilable to the student in the learner cantrolled situation.

e Ty
-

(.Seé the first four words listed below ingthe learner control section as

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

=} [

the course at the point he interrupted it.

Q

Learner Controlled CAI

4 The students under this condition are not controlled by the programme

, according to the flowchart. They determine their own progress thfoudh the
course by using a set of control words. In the OISE project a control -word

is used in response tq the-computer message "Enter your control word" and’

] o

Py
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) : Mmoo
! *  this message is obtained by ‘typing two specific characters whenever the
] terminal stops printing and waits for the input. Control words used by
both the learner control and programmed control groups include:
N ‘qt’ . / CW. : List available control words and their
1 . . } o désc}iption;
] o , COM : Allows.student to enter Qéﬁmgnt, )
. . FOR : List formulae used in the course, ,
. C GLO ° : Allows access to the g1ossary'of terﬁs.
4 Control words available only to the learner ‘control student are:
TN ‘
; ‘ LES : Introductory lasson to the terminal,
N EX,n ** : which prints n examples for each )
’ objective in tdbic X, i "
3 Ex,y,n : '&h{ch prints n examples for topic X, .
b o objective Y, °
- . L Pxyn : which prints 'n practice questions for
; - : each objective in topic X. it
| N ‘ . . .
] : - \Lﬁ;ﬁe Here that we are presenting only four contgol words’ of .
1 each group as an example; in reality there are several other words avail-
. A ‘ .
] ) able. R

In'a learner controlled sjtuation students require, a knowledge, of the
course‘structure, strategy and content in order to use the control words
P - meaningfully. Therefore, stiydents in this type of brogramme shoﬁid be

provided with some background \material or encouraged to acquire some fami- '

|
i

- {
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Definitions of_learner control vary considerably in the research,
ranging from allowing the student control over instructional sequence,

to comp]gte1y fntpractive épproaches, providing the student with contr?l

L . e

over the cgnteht, format and structurk of the instruction. ‘ ’:\ ’
’ Anxiety and Performance in CAI Learning , !
; Research on CAI and anxiety began at Florida State Univérsifyv;g;r g

' . studies Wwere designed to test h&pothes@s\derived from trait-state anxier
| .

Jroy—

tﬁeory and drive theory.0'Neil,Spielberger and Hansen (1969) investigatéd
"the relation between A-State and performance for 29 college students wh
i * - LY .,

learned mathematiéa] material. An IBM ]440 (1BM, 1967) system presentej

the learning material and recorded responses.: Anxiety was measured by the )

g e

A-State scale 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 difficult learning material and decreased wheh |

L]

'subjects responded to easy material. Moreover, students with high A-State

scores made more errors on difficult material and fewer errors on easy

material than subjects with Tow A-State.

P These findings were extended by 0'Neil, Hansen and Spielberger (1969)

who investigated the impact of task order to A-State and computer-assisted

learning. The subjects were college ya]es with extreme scores on the STAI
A-Trait scale.

i

Easy and difficult tasks were presented by an IBM 1500
system (1BM, 1967); responseé and latencies were recorded. The computer ’
also presented the STAI A-State scale before, during and after the learning .

*task. The subjects were separateﬂ‘into two groups: the first oné recéiv- ?

N ~ L) .
) ! N

Y P e
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ing the easy material followed by the difficult material, and the second

—

group receiving the difficult material followed by ghe easy material.
It was‘found that high A-Trait subjects responded with a higher level of
A-State during'the 1e5rning task than low Alfr?ft subjects.

0'Neil (1969) investigated the effect of two 1eve1§“gf stress on

A-State intensity and performance for college females who differed in

v

A-Trait. The Jearhing material consisted of mathematical concepts pre-
sented by an-IBM 1500 (IBM, 1967). D{fferent,1eva1s of psychological stress

were induced by feedback concerning the performance. In the stress condi-

tion subjeétsﬂreceived negative feedback while a rest period took p]aée

: : 1
in the non-stress condition.The two measures of performance were errors

and response latencies. The results showed that high A-Trait subjects in

the stress condition showed a significantly greater increase in A-State

«

. from pretasflleve1s than did the low A-Trait subjects. During the learning -
%ask, high A-Trait subjects in th'e stress condition showed a marked de-

cline in A-State, whereas Tevel of A-State remained ponstaht for low A-

. €
y

Trait subjects. In the non-stress condition, the chénge in anxiety state

was quit; simi]ar‘for poth high and low A-Trait. 'There was no relation-
_ship found between A—Trait and errers on the learning task. In contrast,
s%bjects with high levels of A-State made more'errors:ﬁhan 1ow A-State
subjects throughout the learming task. Finally, the difference in perfor-

manée of high and low A-State subjects was s1gn1f1cant for the easy sec-

. t1on bz& not for the d1ff1cu]t section of the 1earn1ng task.

3
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L]

The relaf@bns@ip between A-State and errors differs from }hﬁt\found

in the 1969 O'Neil et al. research. A ’possibIe explanation could be in

!
Leherissey, 0'Neil, Heinrich and Hansen (1973) investigated the ef-,

fect of familiarity and programme length on achievement in a CAI task.

Here: again, high A-Trait was associated with high A-State; however, shorten-

ing the programme length did not reduce state anx1ety, a1though in some

~

cases, it improved performance / /

¢
The effect of memory support on state anXiety and performance in
CAI was also investigated by Leherissey, 0'Neil and Hansen (1971). The
subjects were 60 male undergraduates randomly assignéd to memory support

(MS) and non-memory support (NMS) conditions. ‘The learning material

consisted of a mathematics programme on complex numbers. Receiving the

" same leafning material, the MS group was allowed to see their previous
incorrect responées to each problem before attempting it again;gqn NMS,{V

this information was not provided. They found that in MS, subjects with \',

- l’ B
high A-State made fewer errors than in NMS and low A-State subjects per-
formed eqﬁaﬂy well" with or without NMS. A-Trait was not related to
performance, these re@ ty were cons1stent with previous stud1es._

N
Tobias and Duchaste] (1973) 1nvest1 gated the effect of behavwra]

objectives, sequence and anxiety in CAI .Aane hundred seventeen college

.students received, through an IBM 1500'system (1IBM, ]967) ,Leither instruc-

~—

tional objectives or no objectives for/a 1oglca1 or random mstructwna'l

sequence., Performance measures and t‘m t—state anxiety scores were

3
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obtéiﬁed. Reéults indicated that objectives had‘no effect whereas the -
logical sequence reduced programme errors and increased achievement. No
significant di fferences between’groués or interactions aﬁong objectives,
sequence and anxiety were found. i

Some studies also investigateq,ra;e, 1Q, task structure, stress, etc.,
as.factqfs relating to anxiety in a CAI s?tua;ion (Bachor, 1973a; Bachor,-
1973b; 0'Neil, 1972; Hawkes & Furst, 1971). No consistent trends were

2

found in these studieét

’ The sequencing studies then led to thé 1eafner control approach.to
instruction. Two of‘the assumptions on which learner controlled computer-
assisted instruction have been based wre: (a) instruction administered
under learnef control will be less threatening than if administered under
prbgr&nme control, andi(b) the student is sufficiently aware of his learn-
tructional dec}sions.

ing state to make, in most instances, hig

o “
Many studies investigated the added gffect of 1earne%tﬁntrolled CAI on
N

- N

anxiety and performance Tevel.

Collier, Poynor, 0'Neil and Judd (1573) compared a learner control
treatment group Eo two programme control groups. The comparison of the‘
performance ofhthe groups showed'tha 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, Daubek and 0'Neil
(1975) without success. Learner control over a facilitating treatment

b \ Al
did not reduce state anxiety. The authork\ggte that the failure to repli-

ol
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E g cate the results reported by Collier et al. (1973) could be attributed
A \ to the difference in learning material; Collier's task involved concept
‘ ; - v identification as opposed to the paired associate nature of Judd's task
; 3 » .
§ b which appeared to be much more diffiguit. This research is described

" -

in Judd's (1972) extensive Feview of the literature on learner controlled .
computer-assisted, Tn/struction.
Gallagher (1970) investigated instructional treatments and learner

characterisjfics in a eomputer managed course and found that the students

who were most successﬂh also liked to be active’ in the Tearning situa:
- bv ‘ ' 3
tion, had few feelimgs of anxiety, and expressed a positive attitude to-

/wqrd CAI. A relationship was found between on-task anxiety state and

¢

performance on quizzes.

- ~

Hansen (19%‘)‘ found that reduction in A-State can be obtained through

increased use of feedback. While feedback generally seems to reduce
-’ ¢ I

b
A-State, high A-State appears to interfere with the learner’s capacity to

!

k information effectively in perform¥ng the task re-

utﬂjie the feed

-y

\ B

' quirements. He koted that learner co%tro] seerni(to ‘offer definite advan- -

‘ tages both in Ferms of 5_nxiety reduction’and performance. ) .

| - Agaig in 1974, Hansen investigated the effects of feedba;k, learner

. control 4 a‘nd c’c':gn;’ tive abﬂities; on state anxiety andq perfoﬁnance in a

E . k %(;/}‘I ot'a\sk. Hansen gan!ihistered a battery of ability tests measuring general

<

'reas,oning:associative memory” and tSiit anxiety to 98 female undergraduates.

o three groups (no-feedback, feedback and

C, ~ learner controlled feedback) for & CAI course on the Xenograde systenm.

-~

] 3
§§ B " The subjects were randomly assigned

. i 2
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State anxiety measures were taken prior to the course, following the

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

-~

*at the end of the course. Learner contrp]]ed feedback subjects decreased

mbre in A-State.than did feedback subjects. High A-State squects made
mﬁre errors under feedback thancunaer no feedback. Feedback faci]jfated ]
performance for high-reasoning subjects but impaired performance for Tow
redsoning subjects. ‘~~ ‘ :

Judd ?t a].’(1§74) did not %ind a reduction of anxiety state when
fubjects used a learner confro]]ed programmeg in a CAI task.’ Moreo;er, the
use of mnémqnics in’fhe learner controlled programme did not provide a
faci]itafing effect. These controve;sial findings are analyzed by Stein-
berg (]%77). She notes thqt:~"Be§au§e the data base is inadequate and the
experimental results are high1¥ variant, it is not possible to make general-
izations regarding the 1ocus:0f control in'CAI" (p3”88). Throughout these
experimenés four sources of confusion -became apparent: (a) A lack of con-
census as to the definition of "learner control"; (b) a lack of attention
to individual diffe}ences in ghe hse of 1ea;ner control- (c) the ébsénce
of evidence that the instFuctional var1ables placed under learner control
have an appreciable effect on learning; and (d) a 1ack~of spec1f1c1ty in
measures of the presumed affect1ve advantages of learner control

We can, however, summarize by saying that learner control apparently

_has facilitating effects on learning and, leads to reduct1on of state anxiety.

°

Based oh the findings reported in this section and the theories reported

in the two previous sections hypotheses for the clgrent study will be pre-

a

sented. ‘ )

A4
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% - o Research Hypotheses

%

@

The purpose gf this study is to investigate the effect of two learn-

ing situations, 1earﬁéy control’ and programme control, on anxiety and per- ‘

-

- .

formance in a CAI setting. The following predictionsswere made for the

two CAI situations. .

L)

Hypothesis 1: The Learper Controlled Situation

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

-

. L)

O TR e e g et et et e o e, @ o T

by o

o

. controlled situation.

i

oo b) Subjects in the learner controlled situation will have an anxiety

. ; (/ state 1eve1 lower than éubjects in the prograﬁme.conirelled

w
1.

situation. ’

c) Trait anf%bty will not prediét performeﬂté in the learner con- 3

N trolled situation.

d) State anxiety will predict performance in the learner controlled

e 1 situat}on; high state anxiety will result in higher performance.
1 . )

t

f Hypothesis 2: Jhe Programme Controlled Situation y
. M ! ~ e X

a) Trait anxiety will predict state anxiety in the programme, con-

- trolled situation; high trait anxié;vaill result in higher state

-

anxiety scores than low trait anxiety,

b) Subjects will have a‘higher level of state anxiety tﬁauwggbjects

A . A - \"‘;
- -in Tearner control. §§% :

I3
£

c) Trait anxiety will not predict performance in the programme con-

T

trolled situation.
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d) State anxiety will preqict performance in the proéramme con-2?
trolled situation; high state anxiety will result in lower per-

formance than in learner cgntroL

1

4

‘ |
Two types of statistical analyses will be used to test thes

theses, based on the data obtained.at the end of the experiment.

Since :

. Tevel for learner control than for programme control (1b and 2b).

v

the extreme anxiety levels which-yield a curvilinear relat1onsh1p with

\

will be analyzed using a Tinear regression model which permits an exavi-

performance were not included in th1s,research the remaining hypoth ses
nation of the interactions and also increases the power of the test oxer
an analysis of variance. More details on the ana]ys1s are givenin the

results section. ’ . ’ \

\
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' _'CHAPTER TWO o RN
I RESEARCH DESIGN
’ PN A
Subjects

The subjects were 21 stddents enrb]]éﬂ ina gradhate Tevel course,
"The Uses of Statistics in Educational Procedures" (414-6020) at MCGG]] 9
University during the fall and winter session 0%3§%78-79. There were 11
Qomen and 10 mgn with a mean age of approxinat!{y 24 yéars 2f age. The
- experiment was built into the curriculu@ so that it'would be as much as
5bssib1e, a "real Tife situation". The selection of the subjelts was

based on registration for this course.

The Anxiety Measure :

The State-Jrait Anxiety Inventory (STAI) (Spie]berger,‘Gérsuch &
Lushene, 1970) was used to measufe both trait and state anxiety. The
anxiety4tra{t scale was used to discriminafé be}ween tﬁé low and high A-
Trait §qugcts at the beginning of the research. (See Appendix A for a
list of the 20 items.) . | '

A éhort form of "the A-State scale consisting of the five items
with the highest item remainder ‘corre1atjons {n the STAI rnorma- . ///
tive sample was given:every time the subjects were assigned to or
asked for a test. The five-item A-State scale was administered by the
computer‘auring the 1earnihg situation. (See Appendix B for a 1ist of
thg Tive ftems;) These items were used anyd provén reliable in previous

research with an alpha reliability of .87 and .89 (Leherissey, 0'Neils

-
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Hansen, 197].; Leherissey, 0'Neil, Heinrich,&Han‘sen,']973). ’ '
, ‘ o . Apparatus v ) -
’ Y e 1 - N
f The learning material was presented by an 1BM 370 (IBM, 1967)
i \' copputer using pecwriter terminals with regular keyboards. The ter-

™ minal$ were Tocated in the computer laboratory, on the fifth floor of

v
s

the Education Building. There were also many other terminals of the
same model available to students arouﬁd' the campus. The CAI sys;tem pre-

sented the learning material in either learner control or programme con-
& . . - . ’ .
trol form. , ! . ,

»
©

The system also recorded the performance of every subject and the

4‘; - number of trials on every test. It aﬂministeredmthe STAI A-State scale \\

_'_:,/7‘! -
(sho,rt—’form) and recorded the subjects responses. The entire system was

functioning under the %AN—7 ‘language, recent]y-adaptecf for the McGill

Um'versit.y System for Interactive Computing (MUSIC, 1978).

»

1

SN N o

' 3

Learning Material |

o)

P o

The CAI task/ consisted of an "Irjtroduct‘ion to Statistics" progra’mme
i 7 . { ¢
¢Alled "Statis". It contained 16 objectives (see Appendix'C) divided

. befween two major .topics.Instruction on each objectiv? included a des-

cription of ‘the objective and the learning material containing questions
and practice examples. For each objective a ten-iiemv test .measured mas-
-tery. Seven or more questions, answered qorrect]y, indicated. that the

objective had been nlaster:éd. In the .programme co;rtroned situation, the

students received 1n§t}‘uction_agqin upon failure of the test. After the

™ r

e,
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chird atten;pt to master the °ob:iect1've wi tho'u‘t suécess, a ,programme con-
'tr'o] student was advvsed,to see the instructor for assistance and was
s1gned off In the progranme controiled ‘situation, students had no
choice of'sequence of instruction or testiﬁg; in learner control the’

subjects had control over the sequence of both thé presentation and tf‘lel(

~

testing.
Upon fa\LUure of a test, the learner .coptrol student céuld move to
another objective-and return to the failed objective later; he could also
take the test a ;econd time immediately without having to take the in- .
struction ‘a seAcond’time. Any sequence of instruction and tesfin\gi was
avai]a.ble to the students. They were, however, advised to seek assi.s-f
tancé,frbm the instructor upon failure of the same test a third time, in-
dependent of its sequence. A o
The main difference between programme control and learner control was
that hvear.ner‘ control subjects could make use of specific keywords to con-
?m:I the presentation oAf instruction and testing (see Appendix D)
16 tests, even if they did not take the instruction. The 16 obJectl ves
were comg]eted in six t:,o ten hours and the subjects could sign on and

.off any time they wished in order to maximize the learner control situation.

/A
"Experimental Procedure | .

’

On the first day of c]ass, the subjects were g\cemthe trait anxiety:
scale of thé STAI and then were told the general purpose of the research.

The use of the termmna] was explained in Qetaﬂ and students were given a

v

e T mmwmwﬁ
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programme to work with that was unrelated to statistics. This orien- =~ —

tation program familiarized all students with the terminals and introduced

learner control students to the use of keywo,rdsf. Students were then
given one and a half weeks to practfce using the terminals. This was in-

=, tended to ensflre that the computer would not frighten the students and

thereby influence the results. Upon :ecorrect‘ioi?;o’f the, anxi_e:t‘y’test, the —

S
3 v

subjects were separated into two groups; half the subii&ects scoring below

R T ;*Mwmwmﬁ-‘gn,um ~ 4

the mean on the A-Trait scale and half of the subjects scoring above the

L mean on the A- Tra1t scale were ass1gned to a learner control situation,

Ricnariia

the other half were assigned to a programme contro] s1tuat1on. At the -
end of the practice period, the students were assigned to their greups
1 . i and each group met separéte'ly with the researcher.

Students were then given mor:e detail concerning their worh req't}fre- N
ment on the computer, stressing that their performance would contribute
to their final grade. The subjects were also to1e that the research was *
"mves‘tiga‘ting tw: different styles of teaching without more detail. They
were given the computer code and password fo]'lowed by some conments on
é the keywords that were available to them. Finally, they were to]d that . .
g - | they had one and & half weeks to. (successfully) complete the 16 obJectwes r‘

during which time class meetings were cancelled. -The terminals could be

used, at any time between 8 a.m. and 10 p.m. daily. The instructor was

ayailable to the students during class hours and the researcher was avail-

o able at all tifmes for assistance. The computer presented the learning J ‘
. . - ' |
\ material according to the program to which the subjects were assigned C :
i ) i
e —§~
- J‘
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(1earner or programme control). The computer ‘recorded the performance of

the ;ubﬁects on every test, the anxiety score, and the number of trials

o ? 0
needed to meet the criterion. At the end of the experiment, the data
were analyzed. =~ -~ : . ’
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CHAPTER THREE - o
. RESULTS !
$

’
L] + & -

A group of 21 subJects 'were divided into ‘two groups, accordmg to their

’A-Trant scores (above or below the mean) Ha]f the subaects in each group

]
Tr

were randomly assigned. to e1ther .3 _programme contro1 or q 'learner contro]
version of a CAI statistics course. State anxiety and performance were
measured throughout the course. ‘Based on 'the resuits of this experience,
each of the hypotheses on pages 18 and 19 was tested.

Hypothesis:1: Learner Controlled Situation

‘ a)_ Trait Anxietz will not Predict State Anxiety in the Learner Controlled

Situation . o

A regressmn ana]ys1s was u;ed for this hypothesis. d The a1£ernat1’ve
analysis (ANOVA) would necessitate dividing t’h’é subjects 1nto two groups,
tPL)ereby redug\mg the degrees of freedom and the power of the test; the '
regression analysis gi.ves the same results. HAccording to Cronbach:. o
’ The investigator whé emp—ﬂoys a ‘factorial design can ’

detect some interactions of those conditions he allows:

to vary; but sizeéble. interdctiors are likely .to"be~sug— '

p‘rezssed, Just because any interaction that 'does not pro-

duce a significant F ratio is treated an nonexistent.

U_nfortun,ate]y, enormous vo]umgs of data are required to

pin down higher intérqction as significant, L. Here%fter,

Tet 'us see estimates-.of variance co/;rlpdnet;ts gand raw-score

regression coefficnients instead. ‘qufider'\/ce intervals

will serve adéqhate]y to keep us cauti ous (Cronbach, 1975, p. 124).

L4
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‘For these reasons, regression analysis was used to test this, and
Ly

ubsequeﬁth hypotheses. .

Baséd on Table 1, the hypothesis was accepted p<£.05). This indi-
/" eates that for high and low A-Trait subjects, the same ]eye] of A-§tatg

was recorded-in leamer control. Or; in ‘other words, A-State did not

Q

" Residual 8 28.95750. 3.61969

/ . predict A-T{ai; in the Tearner controlled situation.’ g
- /‘ 14 ‘ ; . . g -
S “ i ts
' ‘ | Table 1
- -~ Staté Anxiety Level for High and Low =~ .
‘ 'T%ait Anxiet} Subjects in Learner Control
Fl - ! ; ’
Ve
’ . . [ ’ - = 2 T
Pt B se(b) R
. . > s
0.62830 0.08421 0.39476 R
Source  * df . S§ s E. 3
Regression 1 18.88734 18.88734 ' 5.21795 - £.05
3

\ ‘ K ¢

-

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

i

the Programme. Control Situation

. .
To test th;s hypothesis, a,t-test was used. A small portion of the
errgr vafiance in the test mdy be due to A-Trait; however, since A-Trait

- did not predict A-State (Hypothesis 1a), and since the main-concern was

with A-State, this variable was not included in the following analysis.

P «

-
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As seen in Table 2, no significant difference in level of A-State was B

found between learner control and programme co_ﬁtr 1. The hypothesis was

rejected. . ' : Jf -
>‘Taﬁe 2. ‘
.o ~ I-test for Learner and Programme Control
. e | on State Anxiet .
s N X s se F P
‘Programme control - 11 8.5218  2.273  0.685 -
L ' 1.03  0.957 -
Learner control 1. 10.5260 ~2.306 0729 I

Ed

1 ~

c) Trait Anxiety will not ;>éﬂ$ét Performance in the Learner Control

Situation’ -
] ’ < . f
Results of the regression analysis are summarized in Table 3.

The probability of-.25 or less permits the acceptance of the hypothesis. -

This indicates that the A-Trait of subjects in learner contrai is probably

“not-related to performance. - .
) |

\

» ' . 2 ERIRE Ay e
SRR e 5 s AN MR N S P




IR, S TRT Y T R T 'H{,,‘r -

e

P

S i

STETIE RIS o ARG et

Table 3
Relation of Trait Anx{ety to

Performance in Learner Control

B, - se(b) R | -
0.33734  0.01380 0.11380
Sélirce daf . ss w  F . p
Regression . 1 0.09983 0.09983 1.02730 - .25
Residual 0.77738 0.09717 .

N

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

. Situation, High-State Anxiety will Resul thinn Higher Performance
L

This hypothesis can be considered a "differential predivction hypoth"e-

.

sis". As pointed out previously, an ANOVA design wcx‘ld provide an indi-

rect test of this hypothesis,®perhaps.suppressing the)interaction. There-

fore, a regression analysis was used to directly test the hypothesis. -

Performance was predicted from A-State scores séparate]y for the

»

learner and programme control grouf:s. The slopes (b's) of the two re-

-~

gression lines were, then compared us1ng a t-test (Draper & Smith, 1966)

"in order to determine whether the re]atmnshm between performance ar\ld

A-State varied for the two treatment groups. Since A-Trait was not re-

lated to performance (Hypothesis 1c), it was not included in the regression

equation. A-Trait and the interaction between A-Trait and A-State \
l * (
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may account. for a small portion of the error variance; however, inter-

pretation of the results would become complex, perhaps suppressing the

” _. hypothesized interaction. T . , \ ,
M M i

Table 4

d
i : ‘ 2 / o
CE : . Performance and State Anxiety for.

Learner and Programme Control

For Programme Control ,

B se(b R

0.26973  0.05603  0.07275

Sowce  df s . m . F P
) Regression 1 0.11455  0.11455 0.70616 .25
" Residual. 9 1.45991.  0.16221

« For Learner Control

B se(d)— —RE—T

-

" -0.14524  0.04737° - 0.02109

i
] ‘ : s i
é Source ' df SS, MS F P . . . - i
3 o Regression. 1 0.01850 0.01850 0.17239 >.25 - ;
P . ‘

{

Residual 8 0.85871  0.10734 : - - .
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T-test

Formy'lfl: At (N-1,4)x5.e,

‘1
. AB=learner|

control group

.- 0.14524 t (10, .0b05) x .04737
- 0.14524 ¢+ .7055404 = <« 0.039%99% ﬂ
-.251¢ 8, ¢ -.039 _ L . 0.2507804
© BT +.26973; By > A,
»
104 ’ - ‘
P
3
. .R-
- F
0"
R
: M
e} A
. nN .
o ‘C “ N
E ,
“ 0 ; L - . ! - ‘ ! N
. -Programme ‘ . . Learner
Control j/ Control

" Figure 2. Graph on Beta Analysis.
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Hypothesis 2: Progral{me Controlled Situation

a) .Trait Anxtety will Predict State Anxiety in the Programme Controlled

.Situation.

High Trait Anxiety will Result in Higher State Anxiety Scores

than Low Trait Anxiety

A regression analysis performed on the data (Table 5) does not per-

-

t

mit the at:ceptan&e of the hypothesis (p>>.05). "The high A-Trait subjects

in programme control respond with a similar ]‘evelwof A-State as the low

‘ A-Trait subjects.

. Table 5 o~ —
State Ahgciety Level for Low and High
Trait Anxiety Subjects in Programme Control

{

B . se(p) | R

0.56987 . 0.08430.  0.32475 i ‘a
Source Qik - ss ws .o FE T p
Regression 1K 16.78274.  16.78274 . 4.32849  >.05
" Residual 9 34.89543 3.877271 ° _
. . :
cr &
s %’Q ' ) o
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b). The SubJects will have a Higher Level of State Anx1ety than Subjects

in Learner Control ° i o
o ) / ) N . -
- Since this hypothesis is the inverse of 1b, the results

IR oo e |

presented i‘n Table 2 were used to test the hypothes?/s The pred1cted

r‘e'l ationship befween A-State and A-Trait was not conﬁ rmed (Hypothes S

RS R e e e g pon v

2a); therefore, A-Tra1t was not 1pc1uded in the orgma] analysis.

Again, a small portion of thHe error variance may be due to A-Tra"

but the mai wcern gf this hypothesis ,is A-State. No significant
i
differengd in AlState scores was found. : -

¢) Trait Anxiety will not Predict Performance in the Programme

.

. Controlled Situation

The results were analyzed by a regression analysis. As indicated

| in Table 6 (E> 05), there was no s1gmf1cant relationship between A- -
4

Trait and performance,‘the hypothesis is accepted.

Table 6 \ -
Relation of Trait Anxiety to

Performance in Progrgme Control

e /‘ ” -
. ©0.11693  0.01778
Source  df ss s | F . b
R’egre,ssiqn 1 ©0.02183 Y 0.02153 0.12476 >’.25

Res idual 9 1.55293 - 0.17256 - . v

o
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a

d) State Anxiety will Predict Perforriance/in the Programme Controlled

/

Situation, High State Anxie{y witl ;ﬁeyﬁ{ in Lower Performance than in

Learner Control . . K 1 . .
/ ; ‘ - .
C N

- / / v
LI
This hypothesis 1is the in‘/ rse of 1d. As-1in hypothesis 1d, A-Trait

was not included in the regres
/E}.reljted,to perforimance (Hypo

is a.significant difference betwden the two prediction equations. This

1

implies Eheuti subjects in programme control with a high A-State do not

13

- perform as .well as the subjects in learner control.
* Lo ’ ’

.
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CHAPTER FOUR

DISCUSSION -

2
In the learner controlled’situqtion,it was found that: (a) A-State:

was uﬁ?e]ated to A-Trait; (b)A-Tréit was unrelated to performance,and
(c) the high A- State subJects performed better than those in the programme

control group. In the programme contro]]ed situation, A Trait

was related to both A-State and performance, Several variables may have -

influenced the results which were obtained: technical difficulties,

]

7/ .
- characteristics of the sample, problenm in definition of the terms.

Each of these will ‘be discussed, results will be related to previous

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

Technical Problems

li

As mentioned in Chapter Two, CAN<7 was the langquage used for the

'pre§Entat1on of the learnlng material and the A-State scale. "CAN 7

r

recently evolved from the former and more expens1ve to operate CAN 6
lTanguage and therefore was not free of minor progranme errors ("bugs").

These ‘errors resulted in several problems: students ggcasionally had

their run aborted during their work; they encountered some minor™ calcu-

lation and typing errors, and some complications in the signing on pro-
. &}0 — .
cedure. The technical difficulties were as. frequent for programme con-

trol as fo} learner control students, since they we}e language related

—n

errors. . { N ’ CL ’

' The experimenter and a programmer were a1ways ava11ab1e to help

students and to make corrections if necess§;y It is nevertheless impor-

tant to mention that this research was intended %o 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 Institute for Studies in Education) pro-

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

] - when used (Cranton, 1976) . Also, based bn'fne CAI- literature, it

_.—’4

appears that such d1ff1cu1t1es are to be expected. ‘As for the react1on

of the students, some subjects showed or expressed annoyance and others

said that they realized that "the machine was not perfect“ In conclu-

sion, techn1ca1 problems may have influenced the results; however, the

-

degree of this influence cannot be determined.

- Characteristics of the Sample

~
&

A further analysis of the data gave more information about the

* ' characteristics of the samp1e. Table 7 indicates‘tﬁat there is no dif-

ference. in average A Trait, average A- State or average performance et

Table 8 lndlcates that programme contral and
=

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

ween males and females.

% the entire course. o
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Table 7 ' ' g
T-t&st for Males and Females on the Trait Anxiety,:

Average State Anxiety and Average Performance

Time

Programme control 11

Learner control 10

&y
' ‘ 3
N X 'SD se t p
DR wo F 11 36.8182  8.612 2,597y o
Trait Anxiety oL : / 072 . 0.480 .
- M 10 34.5000 \ 5.642 . '1.7 4 , - ‘
. F 11 09.8927 2.93  0.885 -
State Anxiety - -~ . 0.81 0.429
M 10 ° 09.0180 1.840 0.582
F 11  08.6991 - 0.192  0.058
Performance ' 1.40 0.176
\ Mo 10 08.4880\\~4h4g;\\\ 0.145 “
Table 8 ]
Time Required to Complete the Course ~
For Programme and Learner Control .
PR o
N X D se L )

6.4745 1.038 0.313
: : -0.71  0.486

7.0050 2.226  0.704




4

; ‘ - Some subjects under the learner controlled situation used the

programme as a programme controNed situation. That is, some subjects °
. N N

TR i, T TR

% { in ledrner control did not utilize thé opportunity to vary the ‘sequence;
g N they simply followed the logical order used in programme contro] ‘
£
% - Anxiety scores and performance scores for thlS group were compared
g " to programme control. Table 9 shows that the average A-State and the
? average performance of those subjects do not differ greatly from the
; subjects in programme control. .
X o Table 9 & '
i State Anxiet& and Performance Avérages }or
| - Programme Control and Learner Control as Programme Contrbi\ v
N
)
: ' NooX b se 2 t p
‘ Programme control 11 8.5218 2.273 0.685 -
Anxiety State . . -0.66 0.521
- Learner control/ ° 3 9.4833 2.030 1.172 ’
) ' Programme caontrol
) . , A . . '
B ; , ’ Programme(%ontrol 11 '8.5636 0.397 02120 .-
Perfdrmance . -0.12 0.906
. Learner control/ 3 8.5967 0.531 0.307 ‘
Programme control R

;

N\

Finally the subJects who did uti11ze the learner control options
were compared to. the programme contro] groups: again no d1fferences in

(f\ A- State or. performance averages were found (see Table 10)

3
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Performance . < } : -0.55 .592
’ Learner control ;) 8.6543 0.22¢ 0.085

S @
/ 38
. . Table 10
State Anxiety and Performance Averages for .
Learner Control and Progr?nme Control
v __ '
N X, 0 se tp
Zn

Programme confro] N 8 5218-2.273 0. 685 -

A-State /-2.18 .045"

Learner contro1\\\ 7 10.9728 2:413 0.912
Programme control il 8.5636 0.397 0.120

*

\

"Those subjects who used the learner control as intended had the .

——

general tendency of tak1ng all /the learning material in the first topic

r

followed by all the tests, and repeating thas sequence for the second
topic. Some subjects returned to: tests or learning material from pre-
viously fai]ed objectives.

In general, ‘we can say that with the exception of three persons,

the Tearner control situation was used as intended.

Results
. / '
How does this information help in the analysis of .the results?

“

-

Refering back to the results section, the data showed no difference in
A-State f?ve] for progranme and learner control. By examining the means

of the two groups, the learner control students are seen to have a h1gher

A-State level than ‘the subjects in programme control. Spielberger's theory .

!

. .
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'Jearner control; (c) the absence of evidence that the §nstructional

0%'&3‘
. ' 39 i
, | |

of state-trait anxiety theory led to the prediction of a lower level of

A-State for learner control because learner control is supposedly less -

threatening, or more likely to result in good performance. Thérefore,

NN
in our situation, the learner control subjects might have seén the situa- 3'
’ ‘tion as more threaten}ng becausé of the possibility of errors with the
" use of the keywords. ' . . ‘
Insecurity with the computer or the technical difficulties might also E i
have triggered th{s anxiety. ‘The complexity of the task is another vari- :

able that might have created this same level of A-State, for both groups.

“One or.all of thdse variables could be the cause of this situation, it

-

might also be soqe\other unknown variable(s).

Collier, Poynor,-0'Neil and Judd (1973) found a lower A-State for
Tearner control subjects according to Spielberger's theory. But Judd,

Daubek and 0'Neil (1975) and Judd’et'al. (1974, part 1 & 2) did not find

a reduction of A-State when subjects were using learner control as com-

. 4 .
pared to programme control. We therefore note contradictory findings in
the literature and in this study.

4
s

The four major problems cited in ChapterPTwo can explain the con-
fusion: (a)’ the lack of consensus as to the definition of learner con-;

trol; wtb) a lack of attention to individual differences ih the use of

variables placed under lgarner control have an appreciable effect on learn-

ing; and (d) a lack of specificity in measures of the presumed affective
advantages of learner control.. These experimental issues most likely

accourt for the diffeyences between.the results of this study and ‘previous

) N
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: ) researéh. ’ ' ‘ ,

Reku{ts’confirmed ﬁhé hypothesis that A-Trait would not be related to
A-State in.the learner controlled situation. Th1s agrees w1th Sp1e1berger 3
theory of state-trait anxiety and with the f1nd1ngs of 0' Ne11 (1969) and
0'Neil, Hansen and Spielberger (1969).

The prediction of no relation between A-Trait and performance was
also supported by our results for programme control andufor learner cogptrol.

Mrooxd LI 3§ AR SR

The hypotheses were baéed on the joint effect of Drive Theory and Speil-

ey S~

@ berger's Theory of Anxiety. The Titerature also supports this view

) (0'Neil, 1969; Leherissey, O'Nei1 & Hansen, 1971; Judd et al., 1975).
¢ . Contrary to the prediction, the high A-Trait subjects did not respond .
S with higher level of A-State than low A-Trait subjects in the programme

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

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

trol as more threaten1ng than Tow A-Trait subjects, leading to & higher

level of A- State for the high A-Trait subjects. The results might be
influenced by the difference that existed in the learner and programme -

ok . control situations, by the technical difficulties that were encountered,
. ‘ or because the situation was not appraised to bg as threateniqg as it %?s
N y believed to be. Referring back to the first hypothesis (1b), it is seen
that learner control subjects seemed to find their situation as threatening

. as in programme control or more so, and inversely programme control sub-

0

¢ jects did not find that their situation was a threat.

Here again, the same four research problems mentioned earlier may
) . 7

-

. account for contradictory results. That isgis say: (a) lack of consensus

b l 'r,, m: E \
£
??gz*‘*;




' has been accepted at a very high level of probability.

L
wof

; (b) lack of atten;yon to indi-

. o«
as to the definition of programme contr

viduel differences in the use of programme ‘control; (c) the &bsence of
evidence of no appreciable effect of prdgramme.control; and {d) a ]ack of
specificity in measures of the presumed disadvantages of programme contro].
The most important hypothesis for»further application of this work
n fact, the
results show that the high A-State subjects in learner con%rgl performed
better than the high A-State subjects in programme control. \Spie]- ' |
berger's/;nxiety Theory-and the E;ive Theory are supported once more with
this hypothesis. T“F actual d1fference presented by the results is very
large. This effect could be due to the fact that'learner control had a
higher 1eveJ of A-State than expected (Hypothesis 1b) 1ead1ng to a wider = -
diffetence in performance compared to low A-State. Figure 2 shows- large
differences in performance for high and Tow A-State in learner control and’
no difference between high and low A-State in programme control. We can
a]so'note that the subjects with low A-State in 1earner_contro1 achieved
a much lower level of performance than either high or-low A-State subjects .
in programme control. We can therefore say that someone with a low A-
State score who is involved with a CAI task, should be assigned to programme

control instead of learner control if we want this person to have the

-
-

best eerformance possible. ]
In conc]us1on, the learner controlled situation seemed to be more

threatening than the programne controlled situation and th;s 1ed to more

variation in performance for learner control than for programme control.

Performance was highést for the high A-State in learner control followed by

-

-
i
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the high and Tow A-State in phegramme control, and finally the low A-State ‘

in learner controlled had the lowest performance scores.

Practical Applications

- - - . The present results could assist in assigning students to either a

Tearner controlled or brogramme controﬂhed situ;attion when using a CAI Tear-
. ' ning tagk.o To ensure the best possible performance of a-student, we could
/ take his or hér average measure of A-Stace in a pre-test situét‘ion (e.g'.,
N while learning how to use the terminal) and‘?fhen use thiws measure to assigp
| the student to learner con'trol if he has a high average level of A-State

or to progranme control.if he has a Tow average Tevel of A- State. Program-

mmg costs for the development-of these two options is minimal and overall,

~

students‘ performance may be greatly improved. '
Tt may be ‘possib]e to raise thle general state anxfefy of -the students
‘. if only therprograrrme control option was available. This anxi.ety‘ stimuli -
‘ should not be too provoking (e.g., :this CAI. course is worth 98% of the
total mar:k), and it would need to'be’ continuous or long-lasting.
41t is important, however, to keép in mind that high f)erformance might )
not transfer 150 other uses of statistical knowledge and we have to ensure
- | that if we improve berfonﬁance on-a CAI task, we also .improve understanding

+ in a non-CAI situation.

v -
.
- . . y
" . - —

| Implications for Further Research

”» el

. Recurrent through this and prekus research is the 1mportant CO)‘I-
cern regardmg the lack of deﬁmtmn of ‘the prografine and ]earner control»

s]tuahqns. It is necessary to determine a clear cut definition of both
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. a .
kinds of programming.so that results from further research can be campared.

Moreover, the structure and complexity of thegtask should be taken into
consideration when comparing results. It_is important to analyze results
keeping this in mind.
It has been sho:m that other p’é”r?;maﬁty variables influence the CAl
performance (White & -Smith, ‘1974);%, anxiety is correlated with }rxeaf
| sures such as agréssion,au{:onomy and dominance (Spjelbergeret al., 1970).
Future research should take these relationships into consjderation, It.js

also suggested that future research should take place over a longer period

of time so as to give programme and learner control students the time to’

S

adapt more to their situation. We said earljer that high performanc\d

should 1nv01ve ‘transference, future research should look at the ability to

+

apply knowledge outside of the CAI task and the relation to per'formance.

' Al

Summary

In t‘his research we looked at anxiety level and programme st\ructu';‘e ’ !
as predictors of performance in a computer-assisted instruction situation.
Twenty~one students in a statistics class were tested on their trait’
anxiety level an}i then separated mto two groups according to thf."ll‘ a‘rlmety
s o ”Ieve].\ Half of each of these groups were then assigned to either programme )
, control or learner control. While they were'taking thg course, their anxiety :
: levels 'and their performance_were recorded. The resul ;:s showed that anxiety

=]
" S

+ .~ trait was not related to perfomance but that students with high anxiety state -
performed better in learner control situation than in-the programme controlled
-situa,t_ion. The relation found: between anxiety state and progrémme struc- o

C} : ture in other studies was not found here. - B '
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PREVIOUSLY COPYRIGHTED MATERIAL,
/ IN APPENDIX A, LEAF 50, (

+ NOT MICROFILMED,

SELF-EVALUATION QUESTIONNAIRE
; . STAI FORM X-2

“jPPYRIGHT 1968 BY CHARLES D. SPIELBERGER

L]

SPIELBERGER, C.D, THE TRAIT-STATE ANXIETY INVENTORY. ,
. PALO ALTO, 'CALIFORNIA: CONSULTING PSYCHOLOGQIST PRESS, 1968,
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) Appendix B B
‘ The Five Item A -State Scale
The five items A-State scale administeréd were: .

1 - "I am tense" ; J

2 - " feel at ease" . ,

'3 - "I am relaxed" ) i
4 - "I feel calm" ‘ .

5- °0am Jittery" . '

s

Th;‘subjects responded to each item by rating themselves on the following

four-point' scale: \ ' -~

f
[

1 - "not at all" |
2 - "somewhat" '
3 - "moderétely so" e

4 - "very much so"

> Fl .
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1.3
1.4
1.5
1.6

1.8
1.9

Topic 2:

2.1
2.2
2.3
2.4
2,5
2.6

2.8

‘ Med1an
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Appendix [» k ”J
Statistics List of Topics

Measures of Cer?tral Tendency o

Ayer:age - - ‘ .
Arithmetic Mean i
Relation of Mean to Frequency Distribution |
Changing the Origin, changing Units

Some propert.ies of the Mean

The st\lmple Mean as an Est]mate

\

LB SR A L e

Mode o ;

Comparison of Mean, Median and Mode ]

Measures of Varia'bﬂity,

Variability ' ‘ , !
Range ’ ;
Variancg -
Standard Deviation‘ . ‘ v
Relation of Standard Deviation: to Frequency Dlstmbutwn

Pr‘opert1es of the Standard Dev1at1on e

=

The sampTe Standard Dev1at1on as an Estlm,ate

Srtandaﬁd scores ' . ;
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Appendix D

List of Commands

+«Learner Cohtrol Commands

I x.y ¢ instru tionwon topic x, objective y

X

.o
i
-D
wn

o+
wn
o
=
=)
ek
(o]
o
[N
12}
(]
-+
—a
<
M
@
wdy
=]
o
(=]
o
—te
(o]
-

T xcy : test on topic'x, objectivey -

STOP : return to n?%rmal ecution of th programme
SOS. : lists’ control words
GLO ¢ accesses glossary
TOP : *lists topics g
CoM :“‘enter‘ a compent

CALC ,{:'\e‘nter calculation mode .

List = ]/ist options

e

T Left : Tist of tests you have not done, or failed

- I)ngt\‘; list of instructions you have not done, or failed .
LES ‘introductory lesson to the use of the terminal

- i

Programme Control Commands e
. COM : enter a comment J
. — TOP : list the ‘topic
| GLOA' : use of glosséry \
. CALC 'enter: calculation mode }
STOP = return to normal execution of the programme
-LIST @ ‘h‘st option . ) /

~- A




