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ABSTRACT 

-

The study investigates the effects of two modes of 

presentation of a computer assisted learning environment 

on students' performance and perceived locus of control. 

Fifty-five subjects were randornly assign~d to one of two 

treatment groups where treatrnents differèd in degree of 
! 

structure. Students in treatment l were requir~d to 

stipul~b; whether 'they wanted to practise or to take a 
<. 

test: stud$nts in treatment 2 'N'ere 'not -required to make 

this distinction. Locus of control was measured once 

prior' to treatment and three times during treatment. NO 
. -

interaction was found between mode of presentation an4 

" , 

locUs-of control or between mode of presentation, and . 

performance. Overall changes ln locus of· control scores 

towards the IlJternal pOle weré noted. Externally oriented 

iÎtudents e~hibited significantly greater changes than 
! 

internally oriented .tudenta. 
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IŒSUME 
J 

. 

Cette ,ê~ude recherche les effets d, deux modes' de prf§-, 

~ sentation de 11 apprentissage informatis~. Les performances 

des êtudiants a:i~si que' leur perception du contrôle dans 1e . 
milieu ("locus of contro]}") ont 't~ eXa:lllin~es" Cinquante-cinq 

~tudiants ont ~tê assign~s au hasard l un des deux groupes de 
~ -

trai tement on ces deux se sont diff'renciês selon le degrê de 
# 

structute du traitement~ 
\ 

Dans l'l,Ulr des. trai teménts, . les 

~tudiants devaient stipJller s'ils voulaient pratiquer ou s'ils 

voulaient subir un test. Dans l'autre traitément, on ~'a pas 
~ . 

exigê des êtuâiapts qu' ils fassent ce choix. Le "locus of 

control" a 6t' mesur' une fois a'Vant le traitement et trois 
~ 

fois pendant le traitemen~. On n'a d'couvert aucune i~terao" 
.,#' 1 • 

tion .entre~, ~de de pr~sentation et le c~angement: du i"locua 

J 

of cç>ntr?l, ft ou entre le mode de prC§sentation et la pé::ÜoxtmAnoe. 
~ i 

On a observlii des changements q'nêraux dans,1e "locus "afi con-
1 

trol ft vers le ~le interne. Des Citudiants ayant une -orienta.f""· 

tion externe ont dlmontr6 des changements sensiblement plus 

, . important que oeux--ayant une orientation interne. 
----- ( , ~ 
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. CHAPTER l 

IN.TRODUCTION' 

, 
" . 

' . 
. ' 

During the lâse decade, computer assisted instruction 

has eV'olve~'. into a prominent educational medium. Its use 

.'ha~~p,roved r~~evant throughout aIl, sectora of the school 
.. # ~ • .. # " 1 

j , 

. " .. ' .~ ';ystl;!m, ran~in9, from t;.he primary to the university leve).s. 
~ tif· ... · .(. '~~ • ' 

, '. 11\ the past, educationa-l 'researchers have concentrated on 
• ," '.#" • ~ 

com~dson of the .. trad~ti~~al cl~sst'oom with the computer 

. asai·sted . ênvironment or on èomparison of various modes of 
1 • ~ 1 .. ....".~ 

. pré~entat.ion. auch.as learner contrdl and machine control , 
'with,in the computer assisted setting., .More recently however, 
- -,: -t". ) 

researehers have focused on the interaction between character-

iatics of the individual Creferred to as "learner character
'. ~ 
istics") and the type and/or structure of the computer 

'", 

assisted environment ut;ilized. The computer' provides «n 

excellent tool for the ,investigation of interactions by 

offering the researcher the use of an actual instructional 
1 

setting combined with the benefit of strict control over 

the environment. 

In the inv~stigation of interaotions between the lndi- , 
vidual and hi. educatiqnal 'environment, the learner character

istic of locus of controll bas been shown to interact with 

1 

, 'j 

'. 

/ 

" 
! ~l 

." 
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2 

. 
the degree of structure in the instructional setting. Most 

of these studies have been carried out in the classroom ,... 
si tuation while to date, few have explored the computer 

assisted e~vironment. 

The present study was designed to investigate the 

interaction between the students' lear~er charact~ristic 
~ \. 

of Ioeus of control and the deq:ree of structure provided' 

in the computer assisted environment . 
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CHAPTER II 

REVIEW OF THE LITERATURE 

Relevant literature in a number of areas will be dis-

cussed. First, a general description and overview of the 

Jnethodology utilized ln the investigati~n of interactions 

between the individual and his environment (more generally 

referred to as person by environrnent studies) will be pre

sented. Secondly, the advantages of conducting person by 

environrnent studies using a computer assisted medium will 

be discussed. Finally, relevant empirical studies pertain-
, ~ 

i9g to the degree of structure of educational instruction 

and studies dealing with pertinent learner characteristics 

will be p'resented and revie~ed. 

OVerview of the Aptitude-Treatment Interaction 

Model: Definition and Methodology 
~ 

Historically, edu~ational research has developed along 

two parallel lines, the "experimental R and the "correlational. 1I 

.', 

Experimental researchers traditionally have dealt with overall 

differences in ~earnin9 by varying instructional methods or 

policies in an attempt to establish general laws of learning 

whilst correlational researchers have focused on individual 

) 

-', 
3 ' 

1 

. i 
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differences by examining the relationships,between various 

learner characteristics. 

L. J. Cronbach (l957), in his presidential_Add/ess to 

th~ American Psychological Association, advocated an amalga

mation of the twO perspectives into one, i.e., an aptitude-

treatment interaction approach (ATI). He thought that 

maximization of the educational process could be aetained by 

consideration of the interplay between instructional method-

ology and learner characteristics. 

The roost recent and roost wiqely accepted definition of 

an aptitude-treatment interaction i8 that outlined by CroDbach' 

and Snow in 1977, where they broadly define an "aptitude" as 

Any characteristic of a person which forecasts his probability 

of success under a given treatment. This definition includes 

personality and abili~y, as both are factors which influence 

an ;ndividua1 1 s response to a ~iven type of instruction. 

"Treatmenb" refers to any manipulable variable and • ••• when a 

characteristic cannot bemanipulated (e.g., teacher sex), the 
\ 

student 1 s e~rience can be manipulated by'an a$signment 

policy" (p. 6). In short, an aptit~de is a characteristic 
, 

of the inaividua1 which can be affected by a roanipulated 

treatmen~ such as method of instruction or age and sex of' 
1 

.the teacher giving the instruction~, 

As early as 1935, Kurt Lewin made a classic interaction 

statement in the field of per80~'lity when he stàted ttult 

-es. '"IM''' r lU 

,t 

! 

r 

", 

1· , 
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B - f (P, E); i.e., BehavioUr is the function of Person and 
. 

the Environment. This statement has been frequently cri~icized 

for its lack of precision of the variables involved. Sub-
, ~ 

,sequent elaboration of this basic premise in the educational 

sphere has resu1ted in more specifie statements of the issue 

by Cronbach and Snow (1969, 1977), and Hunt (1971). 

According to Cronbach and Snow, an aptitude-treatment 

interaction occurs when the effects of a treatment vary among 

groups of individuals possessing different characteristics or 

aptitudes. They emphasize that interactions shou1d he statis-

tically represented by regression equations for each treatment. 

An interaction i8 present when the slopès of the regression 
, 

1ines are significantly different (Cronbach, 1975; Cronbach 

& Snow, 1969, 1977; Snow, 1976). 

Interactions are classified1as "ordinal" or "disordinal." 

An ordinal int'eraction is present when the regressioh lines 

are non-pa~allel but do not intersect within the range of the 

aptitudes. A disordina1 interaction is present when the 

regression 1ines do intersect within the aptitudes measured. 

until recentfy , on1y disdrdinal interactions were considered 

valuable in decisions regarding the advantage of one treatment 

rather than another for a specified group of individuals. The 
t 

j 

ordinal interaction was considered to he of little, or marginal 

value in predicting the dependent variables and came to\imply 

~at the same treatment produced equal effects on aIl subjects 
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(Cronbach & Snow, 1965, 1977). Cronbach and Snow (1977) 

have reconsidered 'this stance and now emphasize the need 

to further investigate 'ordihal interactions. ,They state 

that al though the regression lines May not cross each other, 

for a fixed samp1e, they May cross somewhere outside the 

r~nge of the specifie sample. 

Traditiona11y, eqnations have utilized an aptitude as 

independent variable and a specifie learning criterion as 

dependent variable. More recent1y however" Cronbach and 

Snow (1977) and Snow (1976, 1977) ~int out that the inter

action effects may work in reverse. An individual's aptitude 
_ J 

May change because of the treatment effects thus, the apti

tude ~'omeà a dependent variable às weIl. 
. . 

Bracht (1969, 1970) reviewed and classified 90 ATI 

studies on the bases of aptitudes measured, treatments uti

lized, and interactions reported. Of these studies only five 

yielded disordinal interactions, and four of the five utilized 

"factorial1y simple" aptitude measures. The five studies 

involved treatments which were clearly stated and weIl defined. 

Bracht's devastating review caused Many researchers to question 

the usefulness of continuing ATI research: for examp1e Glass 

(1970) stated that: "There is no eviQence, for an interaction 

of curricu19Jll treatments and persono1ogical variables" (p. 210l. 
! 

.He further added that if any interactions did exist they did , 
'-----. 

so with respect to very narrow and specifie variables and not 

1 

" { 
.. -7' ... " ........ ' 
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general measures such' as 1. Q. 

At'the time of Bracht's review it was generally agreed ., 

among researchers that only disordinal interactions could be 

considered of value. Bracht however, ap~ied such astringent 

, ,test for disordinality that relatively few reported results 

could he classified as dis~rdinal. With the more recent 
'" 

J 

emphasis on the need to 'reconsider-ordinal interactions, many 
- 1 l .... ' 

more of the studies'reviewed by Bracht could be seen to 

support the existence of ATI (Cronb,ach & Snow, 1977). 

Major criticisms of the AT! literature to date have 

focused upon the fOllowing points: 

1. The design of the research has been weak and often 

the investigation of the interactions has not been considered 

in the design. 

1 2. Treatments have been extremely brief or artificial. 

3. Aptitudes and treatments have been chosen with no 
/ 

theoretica1 or practica1 basis. 

4. Statistica1 analy~is of the data has been weak and 

incorrect at times. 

5. There has been a genera1 lack of replication of the 

results (Cronbach & Snow, 1977; Shapiro, 1975; Snow, 1976). 

However, inconsistent results in the ATI research are 

not due sOle1y to poor technique (as stated in points 1-4). 

Cronbach (1975) attributes a 1arge,part of the inconsistency 
/ 

J 

- between studies to unidentif~ed, or "higher-order" interactions. 

J 

" 
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, 
These are interactions which are not confined to the first 

order -but whfeh are extremely complex. The classroom dyna':" 

mies include the aptitudes of the students and the instruct-

J ional methodology, ~s weIl as such factors as thè personality 

and Bex of the teach~r, the dynamics between personalities 

, 

of the studentsj etc. The aptitude by treatment effect may 

not tell the whol~ story if aptitude by treatment by sex of 

the teacher interact. Therefore, 1ack of replicability 

between studies may not refute the existence of AT! but 
-' 

rather may indicate the presence of higher-order interactions. 
~ 

;>4. 

It is evident that further research in the area must 

include a detai1ed study of the aptitudes involved, the 

nature of the 1earping task, and a sound theoretical basis 

for the choice of treatments (see also Cronbach, 1975, , 

Cronbach & Snow, 1977). 

The Learner r Instructional Treatments, 

and the Lear9ing ~ask 

There has been much controversy over the use' of "general" 

versus "specifie" learner characteristics in ATI. Cronbach 

and Gleser (1965) stated that tests of general ability were 

Iess like1y to·be use fuI in dealinq, with educational decisions 

pertaining to individual differences than the highly special-
) 

ized tests. Others agreed with this statement (cf. Glass, 

1970, Bracnt,' 1970) and educational researchers began to 
/ 

) 
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investigate ATI utilizing more specific aptitude measures. 

More recently however, general ability measures hav~ been 
, . 

found ta be better predictors of the amount learned or the 

rate of learning than specifie abilities (Cronbach & Snow, 

1977, SnQw, 1976). General measures include Qg," I.O., 
~l \ t 

/ • 1 

scholastic aptitude, nonverbal reasoning, grade point average, 
, 

etc. Highly specifie measures of ability such as Guilford's 

120 factors have not proved to be successful predictors, . , 

but" sc:;>mewhat ,t.nOre general Cbut still "speci;tl") measures such', 

as Cattell' S "fluid" and "cry'stallized" intelligence or 

Jensen's two levels of,intellectual functioning, may prove 

to he of better predictive value. 

When personality variables are used as "aptitudes" (as 

discussed above, p. 4) it is essential to assess their vali-

~ity\~over the course of the treatment. Àlthough "trait" 

psychologists have traditionally th~ught of personality in 

terms of stable unchanging dimensions, it is important to 

reassess the personality ~ariables while the individua1 is 

in the learning environment. As mentioned previously (see 

p. 6) treatments may affect the characteristics of the indi-
. 

vidual, ,an issue which will he discussed in more detai1 in 

the sectioll-. ..d'ealing with ATI studies uti1izing persona1ity 

" variables. 

Cronbach and Snow (1977)' empha!!ze that treatments 

should be of long-durati~n and should be àarried out in-a 
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natur~l instructional setting where the students' responses 

-to actual educational treatments can be measured. Difficulties 
, 

arise with the use of contrived exper~ental studies, especial-
1 

ly those of short-duration, because they cannot be generalized 

to the classroom. In addition, selection of the treatments 

~ should be based on stated theo~etical grounds, and an analysis 

of the learning task could be conducted to facilitate the 

choice of appropria te in~t~uctional treatments and relevant 

aptitudes • 

. Analysis of the learning task, or task analysis, becomes 
1 

an essential part of ATI research if we are ta identify the 

aptitudes and levels of learning that are relevant to a 

~pecific task. Task analysis refers to an ana~ytic description 

of what is to be learned. and " ••• is characterized by the des-

cription of tasks in terms of the demands they place on such 

basic psychological processes as attention, perception and 

linguistic processing" (Gleser and Resnick, 1972, p. 209). 
j 

Cronbach and Snow (1977) diseuss twO methods of task 

analysis which appear to he adaptable to the ATI paradigme 
J 

. One approach is a behavioral analysis of tasks which Gagnê. 

".;(1974) has applied to the educational settin9. Gagnê breaks 

a task into smaller behavioral components or learning object-
II< ~ j 

ives, and determines the hierarchy of learning involved, . --------~ .... 'r 

1 i .. e., what the student must know in order to move from one 

. step to the next. Each step in the hierarchy is defined as 

l ' 
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an observable behavior. This model allows for individual 

differences aince the learner~ May begin a task at different 

points of the hierarchy, omit unessential branches, and/or 

omit steps where.knowledge already exists. 

The second approach to task analysis is based on the 
.' 

information processing model. A flow chart is devised 

which outlines the' sequence.~f decisions and operations 

which are involved in a specifie task. The investigator 
-

asks what alternatives, sequences, storage facilities, etc. 

are possible _at a given point. Subsequently, the inveati---
gat~r asks in what way effective and ineffective learners 

differ in the sequence of decisions or operations utilized. 
, 

Identification ot the aptitudes involved in the completion 

. of a task could he outlined and individual differences taken 
, / 

into account by means or the various treatments. 
r 

Cronbach and Snow outline three. possible ways în·which 

aptitudes and treatments can he matched: ncapitalization 

of str~ngths," "compensation," and "remediatio~~" Capital-

ization of strengths involves placing the learner in a treat

, ment ~at attempts to maximize his assets. For example, SOlDe 

theorists hypothesize that learners who scOre highly in verbal 
1 

ability will'resPQnd best when given a ~ighly verbal treatment 
1 

or that students Who score-~ighly in spatial ability will do 

oost when given many diagrams. The Salle reasoning may he 

applied to the ~rsonalityâbmain. For example, students 

J 
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who generally feel ilL- control of the environment may perform 

best when given control of their educational envi~onDept. 

Th~- hasis of this approach is ta match the treatment and 

apti tudes sa tha t they are congruent. "A' slcond form of 

matching may be referred ta as compensation. Bere the 

treatment does for the learner what the learner cannot do 
/ 

for himself. For example, learners who are poor readers 

could have the material presented auditorily; those with 

poor organizational skills could have the instructional 

mate rial organized for them. A third ~orm of matching ls 

remediation. This process involves overcoming ,the learner~ 
, . 

weaknesses rather than compensating for them. A,variant 

has been in~roduced by Salomon (1971) who proposes the 
, 

"preferential" mod~l in /which the instructianal treatment 

, is designed-to capitalize on the learner's preferred sty~ 

and/or sttengths. This approach differs slightly from the 

capitalization of strengths discussed by Cronbach and Snow, 
'01 

in that preferred styles may not necessarily invol ve areas 
/ 

of strenqth. 

Hunt (1970, 1971, 1975) proposes an alternate approach, 

a conceptual level matching model. This model attempts ta 
{ 

match the degree 01 structure1in the instructional environ-

ment/to the student's learninq style. Liarner characteristioa 

are ~ conaidered in terms a~ conce~tual level: or conceptual 

complexity whieh la assessed by the Paragraph Oompletion 
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Method and scored on the ba~iS underlying conceptual 
J . 

structure or development. Hun ines conceptual develop-

ment as a continuous process Which can he broken down into 

stages. In Stage A the individual is self-cent~red, and 

not yet aware of cUlt~al and social standards. In Stage B 

the individual ia de~nden1u~n others and' conforms. As 

the person moves on to Stage C he becames less dependent 

and more reliant upon himself. 

The relevant treatment variable for Hunt's conceptual 

level is the degree of structure in the insiructional-setting. 

The degree of structure may be defined in a number of' ways: . 
discovery methods versus tradîtional techniques; teacher 

1 

control versus student control, highly structured teac~ers' 

versus unstructured'teachersi machine control versus learner 

control; and so on. In reviewing studies of person by environ-
Il 

ment effects ~ education Hunt (1975) conc~uded that failure 

to incorporate a developmental perspective on the degree of 
1 

structure required to complete a task was the .downfall of 

many interaction studies in the field of education. His 0"1.'11 J 

approach requires tha t periodic measures~.of the variables be 
'\ 

taken throughout the course of the tr-eatments. 

The Usefulness of the Computer Assisted 

Environment in Conductinq A~I Studies 
• l fP' 

The computer is fast bec~min9' an efficient Jand economical 
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medium of instruction and MOst 1ikely will contin~e to 

evo1ve as a prominent educationa1 too1. Computer assisted 
1 

instruction (CAI) offers the researcher an excellent vehicle 

for·the study of person by environment interactions. Treat-

ments can he c1ear1y defined and executed by the computer. 

"Such precise methods alleviate the problems that arise in 

training teachers to carry out specifie treatments. Exact 

replication of treatments through programming enables the 

researcher to compare resu1ts of one study wïth another. 

Random assignment of individua1s to treatments can he carried 

out with greater faci1ity than when dealing with classés as 

a whole. Aptitude variables can be measured during the 

course of instruction and changes in 1earner characteristies 

cou1d be incorporated into various branching procedures of 

the treatments. Data collection can be automatica11y carried 
, / 

out and stored for further analyses. , CAl a110ws the research-

er the benefits of experimental rigor and at the same time 

offers the experimenter the use of an'actua1 instructional 
.1 

setting. 

Several educators have argued that ~ provides a usefu1 
-

means of con~ucting ATI research and of tmplementing indivi-

dua1ized instruction. Britt ,(1977) f~r one, advocate~ 

modelling the structure of CAl upon "learner types" which 

are claasified on the basia of an ihdividual'. re.ponse 

patterns to instructiona1 taska. RéspoJlse patterns illustrate 
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the instructional ne~ of thelearner and can subsequently 

be matched with the structure Qf a program. Matching of 
.' 

this kind would first necessita€e a decision as to the 

fund!ion of "the match" - remediation, compensation, prefer- , . , 
ence, or capitalization of, ~trengths. 

Merrill (1975) warns against adapt~tion of the ènviron-
, 

ment to the indiviqual's needs by sources other than the 

learner. He states that, "an adapting-to-tbe-student proce

dure will make the student system-dependent. Our goal ought 

rather to be ~o make the student system7jndependent. Students 

ought to be able to learn better after experience with the 

system than they could before" (p. 222). He proposes that 

students be taught to manipulate the system and to adapt the 

environment to themselves. 
\ \1 

He suggests the learner be given, 

. ' at appropriate ~ntervals, a selection of tactics he can use 

to approach the task. Each learner would he able to choose 
r) 

that tactic which would facilitate his progress in the task. 

The learner would be able to experiment with alternate tactics 

and choose' the one which facilitates completion of the task. 

In this manner, the learner modifies hi~ Qwn educational • 
environment. 

An example of th~s type of sèlf-adaptive prograrn is 

TICCIT (Two-way Interactive ~omputer Controlled Information 

Televiston). This program was d~veloped in an attempt to 

implement a learner-controlled ~~ syste~hich allows the 
) 
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user a choice among various tactics. This approach differs 

from that of a traditional AT! design in that it does not 

necessitate determination of aptitudes prior to instruction. 

One criticism of the program is that it allows the learner 

to 'continue following tactics which, may not he the Most 

efficient. 

Bell (1974) emphasizes that computer-related instruction 

should he student controlled to maximize its effects. He 

states that one reason why CAl May be so successful is that 

the student perceives it as different from the traditional 

classroom environment (Hawthorne effect). In contrast to 

the classroom, CAl involves a one-to-one interaction initia-

ted and terminated by the student ,himself. In order to 
o 

capitalize Dn this ~ifference, student control must be maxi-

mized. 

Bell 's vie.w may be somewhat simplistic, for if novelty 

was the major reason for success with CAl one would expect 

this effect to decline over time. There is no such evidence 

to daté. He may he accurate in pinpointing the element of 

student control as a factor which contributes to the success 

j 

~-;,~ of CAl. In general, however, no significant differences have 

) 

-been found between learner control and machine control when 

no other variables were taken into account (cf. Newktl:'k, 1973). 

Bell a1so discusses the potential of computer-based 

,learning to transform the testing situation into a learning 

.. 
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experience. One such system is ICAT (Interactive Computer 

Assisted Testing) which i8 currently used in the Educational 

Psychology Department of McGil1 University. lCAT adminis

ters a quiz individually to each student and irmnediately 

gives the user feedback on his reSponse to each questiori. 

The user can request, further information on the subject and 
1 

is subsequently presented a feedback paragraph which includ~s 

an explana tian of the correct response and a reference to 

a page in the textbook. By providing the correct resul ts 

the testing situation evolves into a learning situation. 

This hypothesis was confirmed by results of a study conducted 

by cartwright and Derevensky (1977-78). They found that 

towards the end of the school year students perceived the 

quiz2es, which comprised 35% of their total grade,.as more 

a means of leÇlrning than a means of evaluating their progresse 
o 

In an earlier stu~y (cf. Cartwright and Derevensky, 197,6) 

students reported learning more from t~e quizzes than from 

traditional classroom tests. The results of this study 

were found prior to the ad(li tion of the feedback paragraphs. 

A more detailed review of lCAT has been provided by Hausman 

(1978). % 
lCAT, a subset of CAl, offers the researcher an excellent 

opportunity to investigate interactions between t~e ~ndividual 

and his environment. Depending upon the marIner of present

ation, these interactions can he investigated utilizing lCAT 

, , 
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as strictly a leat:ning situation (praetice runs)', a testing 

situation, and/or bath a learnïng and a testing situation. 

Review of Pertinent Empirical Researeh 

Research in both the CAl setting and the traditiona~ 

'classroom has indicated that several perBona~ity and ability 

variables consisten~ly interact with instructional method-
/ ' 

ology. Those variables relevant to the present study will 

be discussed, and the supporting research presented. 

A considerable amount of researéh has focused on the 

role of anxie~y in ttie CAl setting. Spielberger (1969) 

developed a two-dimensional construct of ànxiety ("trai t-

anxiety" and "state-anxiety"). Trait-anxiety (A-trait) 

is defined as the individual' s proneness to anxiety, whereas 

State-anxiety (A-state) is defined as the individual's 

. ' anxiety at a g1ven moment and therefore is situation-specifie. 

A-state ia characterized by a highly aroused emotional state. 

Results of Spielbergerts two pre1iminary experimental studies 

found A-state to 'he a hetter pr~dictor of performance than 

A-trait. ln addition, it was found that performance was 

the resul t of the interaction between A-sta te and' task diffi-
)"- ) 

~. -
culty. These findings were further supported by Lehirissey 

(1973). 

O'Neil (1972) examined the effects of stress on A-state 

• and performapce on a CAl mathematica1 task. Subject~ were . 

J 

1 
/ i 

1 
1 
i 

1 



\ 

,'J, 

Ji 
1 
, 
1 • , 

19 

female undergraduate students who differed in A-trait and 
. 

who were randomly assigned to two treatment conditions, a 

stress condition and a non-stress condition. Results indi-

cated that in the stress condition, high A-trait subjects 

exhibited a significantlyJgreater increase· ~n A-state than 

the low A-trait subjects. The level of A-state decreased 

over t~e for the high A-trait subjects but remained the same 

for the low A-trait subjects. In the non-stress condition, 

. changes in A-etate were parallel for aIl subjects. Subjects 

high in A-sta te made siqnificantly more errors than the low 

A-state subjects while engaging in the easier sections of 

the task but.not during the mo~e difficult sections. The se 

results lend further support to Spie1berger's findings 

(cf. Spielberger, 1969). 

Tobias and Duchastel (1973) investigated the interact

ion between anxiety, the use of behavioral objectives, and 

sequence of presentation. Subjects were undergraduate 

students enro1led in a psycho1ogy class, who. were randomly 

assigned to treatment groups, one of which received instruc

tional objectives. and one of which did! not. 'Each trea~nt 
\ 

involved either a random or a 10gica1 instructional sequence. 

Measures of anxiety were taken prior to the program, during' 

the program, and after 1 the posttest. As hypothesized, no 

difference was found in posttest anxiety scores between 

the group which used objectives and the group which did not. 
{ 
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The i110gica1 sequence of frames reduced achieve~ent and 
--_ - --1 _ 

increased errors. Contrary to the hypothesis, no interaction 

was found between the variab1es~ anxiety, objectives, and 

sequence. The authors reasoned that the hi9h1y anxious 

students wou1d bene fi t from provision of behavioral object-

ives and a logical sequence, for it would reduce their 

anxiety and maintain their attention on task. They thought 

fai1ure to yield this interaction was due to the fact that 

subjects did not appear to utilize the objèctives which 

',were presli!nted noff-line. Il A-state may not have increased_ 

in the scramb1ed sequence conditio~ because subjects did 

not ascribe poor performance to themselves but rather to 
1 

the illogical sequence. In order to increase A-state the 

lea~ner must perce ive a causal relationship between the 

self and his poor performance. 

The above study illustrates the necessity of ensuring 

that s:tated differences between treatments are actually 

perceived by the students. Presentation of behavioral 

, objectives non-lineR would have ensured that students ob

served the objectives and would have precisely control1ed 

the exposure ttme. 

Sutter and Reid (1969) investigated the ro1e of anxiety, 

sociabi1i ty, and dominance in a CAl mathematica1 prob1em-, 

sOlving course. Subjects we~e undergtaduate males, random

ly·assigned to treatment groups which involved either working 
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j 

in pairs or working alone a t tl1e terminal. Resu1 ts support-

ed the proposed hypoth:esis that no ôifferences were to he 

,found between treatment groups on achievement scores or 

atti tude when personali ty variables were not taken into 

account. Subjects high in test' anxiety measured by Sarason's 

, Test Anxiety Scale exhibi ted significantly higher levels 

of performance when working a10ne, whereas subjects low 

in test anxiety exhibi te9- significant1y higher levels of i, 
" performance when working wi th a partner. Studeqts high in 

sbciabili ty perf0rIl!ed significantly better working in pairs, 

whereas students low in sociabili ty performed significantly 

! better working alone. Subjects high in dominance voiced a 

negative attitude toward CAl when worl$:ing in pairs. The 

authors cQnc1uded therefore that when certain personality 
J' 
" 

factors are taken into consideration, working in a CAl 

setting in pairs can be as ef~icient ,as working alone. 

The use of anxiety as a two-dimensional measure has 
-

yielded relatively consistent and promising interaction 

effects. lt is possible that other personality dimensions 

could benefit from a sirnilar "trait" and _~state" approach. 

The above mentioned studies exhibit interaction effects of 
, 1 

personality "states" with instructional treatments which 
/ 

would not have been apparent utilizing· "trait" dimensions 

alone. Results indi6ate that il is the nstate" measure 

which interacts wi,th the treatment and predicts achievement, 

1 
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wh~reas the "trait" measure is not a goo_d prediptor. These 
/ , 

studies further exemplify the need to reassess the dependent 
/ 

variables (traits) Over time to pinpoint the interaction 

effects (cf. Cronbach & Snow, 1977; Snow, 19,76). 

Another area which has been widè1y studled, particular1y 

at Stanford university, i~ the interaction between the degree 

of structure of instructional methodologies an-d various 
1 

1earner characteri stics • 

- Domino (1968,1971) conducte'd two studie~, onp natura1istic 

and the other experimental. These studies investigated the 

• effeots of student personality on method of instruction. 

In the first study, co11ege students were divided into four 

groups on the basis of their scores on the Achievement .via 
" 

independence (Ai) and Achievement via conformity (Ac) scales 
. 

of' t~e Ca1ifornia Psychologie:al Inventory. Groups were 

classified as High (Ai): Hign (Ac), La (Ai): Lo (Ac), Low 

(Ai): High (Ac), and High (Ai): IQw (Ac) ~ Each course that 

the students followed was classified as ei ther "encouraging 

conformity" or "encouraging independence." This classifi-

cation procedure was carried out through s:t-ructured' inter-
. . 

viewB with eaFh.of the instructors. The results of the study 

indioated that students eXhibiting High (AI): Law (Ac) 

obtained significantly higher grades in the more structured 
/ 

courses. In addition, those students who vere 81gh (Ai) = 

Bigh (Ac) generall.y did better than those who were Law (Ai): 

! 
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) 
Low (Ac). 

The second study conducted by Domino (1971) was a con

troll~d experiment in which High (Ai): LaW (Ac) and Low (Ai): 

High '(Ac) extreme groups ~~re identified. The results of 

this study ind\c.~d the .ame pattern of achievement as in 

the previous st\UdY (cf. Domino, 1968). 

oowaliby ard Schumer (1973) investigated the differences 

between two contrasting styles of teaching a course. These 

two styles were q 

centered method. n, 

participation was 

"teacher-centered method" and a "stlldent

In the te'CIl~r-centere~ approach .tu~t 
not encouraged whereas 1n the student) 

centered approach student participation ,was encouraged. 

For examp1e, studen ts were expected ta ask questions and to 

participate in experimental demonstrations. The re~archers 
...--_found that the more anxi"ous students (as measured by the 

i 
Taylor Manifest Anxiety 1§é"a:ie f performed significant1y better 

in the teacher-centered group while the less anxious students 

performed significantly better in the student-centered group. 

Peterson (1976) investigated the interaction between 

student persanality and teaching approach by utilizing the 

aptitude and the treatment variables of the Domino (1971) arid 

the oowaliby and Schumer (1973) studies. He attempted to 

separate the effects of teacher structure (as, defined by 

DOmino) and student participation (as defined by Dowaliby 

and ~humer). Treatments were reconceptualized' wit!!--i:he 
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.f. ' 

resultinq four groups - Hiqh Structure: High)Part:icipation 

(HS: HP), High Structure: Law Participation (HS: LP), Low 

Structure: Low Participation (LS: LP) and Law Structure: 

f"i1 High- Participation (LS: HP). One teacher taught a two week

social science unit ta four ni~th-grade classes utilizing 

one of the four instructional treatments per class. The 

following aptitude measures were obtained: G (based on 

verbal comprehensi~n), manifest anxiety (obtained from the 

cOmbined scores on the Children's Manifest Anxiety Scale 

and the Spielberger State-Trait Anxiety -Inventory), Achieve-

ment via conformity ~Ac) plus Achievement via independènce 

(Ai) and (Ac) minus (Ai). In this manner two variables were 

defined to distinguish general motivation for achievement 

from orientation toward independence versus conform1ty. Tpe· 

resulting measures included immediate and delayed multiple 
1 

choice questions on the subject matter, an essay test, and 

an attitude inventory. The results of the study yielded 

a main effect for G, no main effect for treatment, and two 

ATI affects. Students exhibiting the High (Ai): Low (Ac) 

" -
pattern performed best in -the LS: LP treatment. The next 

best treatment for students exhibi ting· this pattern was the 

HS: HP treatment. Students classified as H1gh (Ac-): Low (Ai) 

perfor.med best in the' HS: LP treatment followed by the 

LS: HP treatment. Peter son cQncluded that conforming students 

benefited fram the provision of one clear strategy to which 
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they could confor,m, preferably the teacher structure method. 

The independent students perforrned best in the unstructured . 

learning situation. An interaction was found between ab~lity 

(G) and anxiety (Ax),neither (G) nor (Ax)~alone interacted' 
/ -

with the treatments. For those students who were Lo~ (G): 

High (Ax) or High (G): Le (Ax) the LS: LP treatment was by 

far the better of the two treatrnents. This treatrnent was 

the least beneficial instructional setting for those students 

~ho'were either low in both aptitudes or high in both aptitudes. 

These results seem to--indicate that bath nonanxious students 

with low ability and high anxious students with high ability~

need structure imposed by the teacher~in order to perform 

maximally. 

The results of this study are of importance because they 
, 

indicate that the investigation of higher order interactions 

ia a promising area. 

White and Smith (1974) investigat~d the interaction 

between the degree of learner control and persona lit y types 

in a course that c6nsisted of six modules on behavioral 
.-

objectives in education. Students were identified on the 

basia of t~eir -Introversion-Extroversion and Sensing

Intuitive types through administration of ~he Myer-Briggs 

Type Indicator and the 5ensing~Intuftive Scale. SUbjects 

were r~ndomly assigned to one of four treatment groups. 

Group A was computer co~trolled ina11 dimensions, Group B 

1 
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had learner control over "recomplendations for next component," 
• 

Group C had cbntrol over the "recommendations for next 
1 

component" as well as "sequencing of modules and activities," 

and Group D had control over aIl of the preceding, as well 

as being.provided with "behavioral Objectives" for the module. 
1 

The results of the study indicated that as learner control 

increased, the Intuitive type~ became less satisfied with 

CAl and the Sensing types more satisfied. There was an 

interaction between the dimension Introversion-Extroversion 

and the number of errors made in that bath Introverts and 

Extrove~ts,had a tendency to make fewer errors when follow

ing the machine controlled program of Group A. These results 

were most apparent wi th the Extroverts;' whereas error-making 

by the Introverts was not tied directly ta treatment group. 

The following studies investigate interactions between 

treatments varying in' degree of structure and a spec.i.fic 

learner characteristic - Internal-External locus of control. 

Internal-External (I-E) locus of control ls a persona

li ty dimension f irst d~fined by J. B. Rotter in 1966. !l'his 
.-

dimension maas.ures an individual's perception of the amount 

of control he has over his environment and events that occur 
-~ 

in his life. Internals feel that they are Birectly respon-

sible for .the consequences of their behavior; Whereas 

Externals believe that their reinforcements of behavioral acts 
} 

are co~trolled by forces.outsfde themselves, forces ~uCh 
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J 

as fate, lue)!; and/or other persons.. The scale devised to 
/ 

quantify this dimension',consists of ,29 foreed-choice items 

which measure the individual' s generalized expectancy for 

reinforcement. Sorne theorists hypothesize that those indi

viduals- who fee1 in control of their destiny would pre fer 

and/or bene fit from an educationa1 environment which they 

can control. 'It is further hypothesized that those. who do 

not ,feel in control would bene fi t from an external structure 

imposed~iupon them by the instructional method .. 

Parent, et al. (1973) investiga~ed the interactive 
. ~ 

effects of two classroom teaching strategies and locus of 
/ 

control on student performance and attitude, where the 

instructional nmateria1 n was a two hour course oJi computer 

programming. This study wa s based on the ntransfer of 

control" paradigm (Forward, 1973, cited in Parent, et aJ. .. ,. 

1975) which takes into account the "fit n between stud~nt 

characteristics and ~thod ot teaching and ail.ows the student 

reduced control and structure as he becomes "more c~mpetent 

and familiar wi th an area.. Subjects in the Parent et al .. 
1 

study were 54 c01lege students who had \. each been tested on 

the I-:E sc~le prior ta treatment and who were then ra~domly 

assigned to one of 1;:wo treatment groups which differed in 
, ~. 

degree of structure. The high dis,cipline condition invo1ved 

'œacher control 9ver the structure of the ~bject matter as 

'weIl as the 'cbnditions of learning fn the classroom. The 

'" 1 
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low disciPlinl condition involved a low degree of teacher 

control and more freedom on the part of the student to" 

structure his own learning experience. The rej'earchers 

hypothesized that External subjects would perform better 

in the high discipline condition and InternaI sUbjects 
1 

would pe'rform better Qin the lC?w discipline condition .. 

Sub)ects were alao questioned on their pref~rence for 

instructional structure.. The results confirmed the hypo-

thesis in that InternaI subjects performed significantly, 

better in the low dise ipline candi tian and External subjects 

performed; significantly bett.er in the high discipline 

trea tment.. Additionally, subjects assigned to their 
.. 1 

preferred condition reported greater sa~isfaction wi th 

the course. No main effects were found for treatment or 

student characteris~ics alone. The authors concluded 

therefore that performance is more a function of "fit" 
V' ,,' 

between learning skills {locus of control) and teachinq 
v 

method than a result of prefEl!:'ence for a CO,ndition. 

~ile the respl ts of the pre'ceding study support the 

interaction hypothësis, it should be noted however, that ij 

duration of treatment wa8 unduly short (a major objection 
, 

to JDaJ;lY reaeareh desi~s noted on page 7 abovel.. Further 

study ~implementing lengthened trea tments should he under

taken before generalization of reBulta to a na~ural 01a8s

J;00lll settinCj can he made. 
, 0 
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Danie.ls and Stevens (1976) found similar results with 

a c01lege populat~on. InternaI subjects 'performed signi-, 

ficantly better in a "contract for grade" methed of evalua-

tion which was learner controlled. External subjects 

performed significantly better in a teacher controlled 

method of evaluation. The authors, however, explained 

the results in McLelland's terms of achievement motivation. , 

InternaIs were sa id- to perceive consequences as a direct 

result of their actions, therefore a "contract for grade" 

method which is learner controlled, should increase achieve-

ment motivation. Externals, however, would not be expected 

to do as weIl in the "contract for grade" condition because 

they dO not perce ive consequences as a direct result of 

their own behavior. C 

\ 

This particular study did not measure achievement 

motivation levels, but further research could incorporate 

measures of achievement motivation into the design te inves

tigate th"ose authors' explanation of their results. 

" Judd et al. (1974) investigated the impact of learner 

control in a CAl setting by measuring stude~ts' attitudes 
.) 

and performance. They hypothesized that subjects who were 

InternaIs and high in Achievement via Independence (Ail., 

would use the learner control racility more frequently. 

'" - -They reasoned that " •• ~ the external L.sicl subject could 

be analogous to the student who has depended on the instructor 
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or sorne other external agent to guide his learning and 

has not perceived his opportunities for control. It 

appears that increasingly well-defined task instructions 

provide a cognitive link for externals which helps them 

ta improve their performance" (p. 2). Results indicated 

that the Locus of Control Scale was not able ta predict 

differential learner control behavior. 

Cran ton (1977) investigated locus of control (as 

one personality variable among others) and its interaction 

with the degree of learner control in a CAl setting. , 

Three separate p'hases of the study were carried out on . . 
different student populations. Although no significant 

interactions were found in Phases II and III of the study, 

those students with high InternaI scores tended ta have 

lower achievement scores and more 'negati:"e attitudes when 

p1aced in the computer controlled treatment group. Phase l 

yielded different results in that locus of control did not 

differenti~lly predict achievement or attitude. However, 

this may have been artifactually_due to methodological 

problems. 

The preceding studies have investigated interaction 

'affects between learner control and locus of control. AlI 

j 

of these studies have attempted to "fit" (usinq a modal 

based on congruence of persona lit y and treatment I-with 

low'structure, E-with high structure) aptitude and treatment. 

j 

1 

1 
1 
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Inconsistent results which have been reported may be due 

ta: (1) short duration of treatmentsi (2) contrived treat-

ments; (3) presence of undetected higher-order interactions; 
J 

and/or' (4) failure to reassess the aptitude variables during 

treatment,to check for interaction effects which may have 

altered the learner characteristics. , 

The studies reviewed below overcome the last difficulty 

by attempting ta assess changes in locus of control due to 
\ 

th~ treatment effects. 

Fisher and Blackwell (1975) investigated the effects 

of student control over choice,of difficulty levei of 

arithmetic problems in a CAl setting on the locus of control 

'" attributes of the subjects. Subjects were 38 fourth and 

fifth grade students from a low-incorne area who were randomIy 

assigned ta either a choice group or a c~ntrol group. The 

locus of contr~l measure, administered after treatment, was 
, 

designed by the authors and related specifical~y to mathema-

tical perfor.mance. The locus of control measure was~ivided 

into four categories: stable/un~table, control/no control, 

internal/external, and self/other. Results of the study 

indicated 'that subjects in the choice group made significantly 

more attributions to sources controllable by the self. The 
\ 

\authors concluded that subjects in the choice group felt 
-

that they ~ould control their performance (by effort as W~ll 

as by choice of difficulty) more than subjects in the control 
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'group. Additionally, the choice group engaged in task 

behavior significantly more frequently than the control 

group. 

~though data for this study did not include inter-

active effects between the subjects' locus of control 

aptitudes and treatments, differential locus of control 

attributes were reported due to the treatment effects 

alone. 

1. D. Smith (1973) studied the effects of CAl aD 

the locus of control of junior high school students. His 
"'. hypothesis was based on findings of the Coleman Report 

(1966) which indicated that locus of control was~highly 
\ , 

correlated with achievement. The author reasoned that if 

sèhool achievement wa~ related to self-concept and locus 

of control, and if CAl increased achievement (as shown 
.' 

in previous researèh), then CAl should provide positive 

changes 'in self-concept and locus of control. Subjects 

were aqministered the Crandall Locus of Control Scale ta 

assess a locus of control related specifically to mathe-
~ 

maties, and the three locus of'éontrol items used in the 

COleman study. Subj~cts wer,e randomly assigned to either 
/ 

a CA! group?r a non-CA! group. Results indicated no, 

general increase ~n self-concept Or locus of control for 

tbe CA! group. 

It sbould he pointed out that high correlations betweèn 
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locus of control and achievement do not necessa,rily imply 

a direct causal relationship. This study might have been 

improved by the use of an interaction model between a 

locus of control trait measurement and the treatment in 

use. 

Crandall (1976)', who hypothesized that student achie
! 

vernent increases with use of CAl because CAl allows the 

student to feel in control of his learning environment, 

drew students for his study from a grade school where CAl. 

has been imp1emented in the past few years. By the end of 

the school year, subjects exhibited increases in achievement 
1 

on standardized tests (in compa~ison with students of 

previous years) which Crandall attributed to a change in 

the students' locus of control. He based his assumption 

on arguments propounded by Vasquez' (1974, cited in Cra~dall, 
1 

, 1976), who .ought to increa,Se understanding of perception 

of cause-and-effect relationships in the externally oriented 
1 

child. In essence, Vasquez suggested that: Cl) the cause 

~hould have sufficient power to'produce the effect: 
- 1 

(2) studentfJ sh~uld comprehend that ~qitho~t the cause, the 
1 

action or result would not have,occurred; (3) other equally 

likely causes must not be prese~t if we are to identify a • 

single cause; and (4) the cause must precede' the event in 

time (Crandall, 1~76, p. 3)_. 
:1 

Crandall proposed that CAl satisfies these points in ! 

j-
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that it has sufficient power, demonstrates cause-effect 
~( 

relationships within a sh6rt space of time, there is a 

direct relationship with the terminal, and that feedback 

is immediate. Whilst his study was more of a progress 

report, lacking experimental rigor, with no pre or posttest 

measures of locus of control, there is implied promise in 

his statements, when such pre and posttest measures of 

locus of control are properly obtained. 

Summary and Implications for the Present Studl 

lt is evident that although AT! research is still 

fraughtI~with methodological problems, interactions between 
-~,>" \ 

aptit~des and instructional treatments consistently appear 

in the literature. CAl provides an excellent ~edium for 
1 

investigating learner by environment intera~tions. The 

. AT! literaturel reports a considerable number of interaction 

effects between th~ degree of structure of the educational 

environment and various aptitudes. Locus of control appears 

frequently as one variable that interacts with degree of 
structure. Although inconsistent resu~ts in reported 

J studies have been demonstrated, these may be due to ~itherl 

un sound methodology or to undetected higher-order inter

"actions. Further research in this area should be guided 

by the objections r~ised above (see p.?) and with particular 

consideration given to the fOllowing three points: 
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1. Treatments should be of long.duration and should 

utilize courses given in the actual instructional en~iron-

ment. 

2. Measures of locus of control should be taken prior ~---. 

to treatment and during treatment, ana1ogous to the "trait" 

and "state" anxiety model (cf. Spielberger, 1969). 

3. Degree of structure of the treatInents should be 

clearly defined. 

As one such piece of further research it is proposed .-- ~~ 
/" 

that full use be made of the computer as an instructional 

medium, that the treatments it presents shal1 vary in 

their degree of structure, and that objective me~sures, 

pre and posttest, be obtained of each student's perce~ion 

of locus of control, hypot4esized as a learner characteristic. 
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CHAPTER III 

METHOD AND DESIGN 

This study wa~conducted at ReGill University, Montreal, 

OU~bec during the 1978-79 academic year. 

Materials 

The instructional materials used iIl;,.this study con

sisted of the Interactive comp~ter'Assisted Testing (ICAT-) 

portion of the Introductory Educational psychology course 

offered to students enrolled in the one year postbaccalau-

reate ,education program. students were assigned to one 

of two sections, each taught by a different professor. 

80th sections were instructed by the traditional lecture 

method and utilized thesame / text. ,-

Students were required to complete five ICAT quizzes 

during the academie year (28 weeks). Each quiz consisted 
1 

of 20 multiple~choice questions randomly selected fram a 

bank of appro~imately 130 questions par qui z • Therefore, 

selected questibns yaried fram one presentation of-a quiz 
" -

to another, Ouestions Wéretaken directly from the text

boOk (8ee Biehler, 1974') 0 Grades on the ,quit;zes eompriaed 

30t of the total ~rk for the course,. g /_eh qU~8tion wa:8 

acored by a partial-acoting technique. Three marks vere 
1 - .. ! ~ 
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given for the first correct attempt, 2 marks for 'the 
• 1 

second, one mark for the third attempt and 0 on the fourth 

attempt. Criterion for a passing grade for each quiz 

was set at 80%. Students received immediate feedback as 
, 

to whether O~ not their response was correct. In addition, 

feedback paragraphs could be'requested which ~ndicated 

the corrêct response and referred the student to a page 

in the textbook for furtherJreference. 

The courseware was written in CAN-VII (Cartwright 

and Quesnel, 1978) and implemented on IBM 370/158 under 
f 

the MUSIC operating system. The courseware was distributed 

through ten Volker Craig CRT terminaIs. 

Subjects 

Fifty-five students enrolled in an educational psy

chology course initially participated in tbe study. Due 

to student attrition, the final sample consisted of 49 
1 ) 

students, 9 males and 40 females. The average age was 

25.3 with a range from 21.0 to 47.0 years of age. 

Selection ot Indeeendent' and Dependen~Variables 

Two learner characteristics were selected as inde-

. l ) pendent var1ab es: . Internal-Externai Locus of Control, 

and A Control Assessment Questionnaire. The former was 

measured by the Internal-Externai Locus of Control Scale 

(Appendix A), developed by Rotter (1966) with reliability 

~'ofJNiir_","$.fCi.'\V 1 
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and validity attested by Rotter (1966), Hersh (1967), 

Joe (1971) and factor analysis supplied by Joe and Jahn 

(197~--This -qùestionnaire of_ 29 items, of which 6 are 

fillers, is presented as a six point Likkert scale imposed 

on a two choice dichotomy (see Appendix A), and is believed 

to yield measures on two major factors, the role of 

"fate or luck" in an i,ndividual' s personal life, and the 
v 

system of "social control. Il To ensure that measures of 

these twa factors were elicited from the present s~ple, 

a factor analysis of the replies was undertaken, utilizing 
" 

a principal component analysis f?llowed by a Varimax rotation 

(Appendices E-I). Five minor factors were found to be 

present in a total of six items and these six items were 
, 

subsequent~y removed. Renee locus of control scores for 

this experiment were based upon the responses to 23 items. , ' 

Th~ ind~vidual's perception of, the amount of control 

he believes he will possess when in a computer-assisted 
, 

lea~ning environment was measured by a ten item Control 

OUestionnaire, derived fr9m an attitude scale first used, 
1 

by Cranton (1976). As before, its applicability for the 

present sample was t9 be determined on the basis of analysis 

of inter-item correlations (APpend~c~s J_~).2 
~pendent variables were chosen from performance 

measures on the lCAT quizzes, and fram the I-E scale. 

The performance measures selected were: (1) quiz averages, 
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(2) number of quizzes taken; and (3) modified gain scores 

(total time on~line was not recorded due to a programming 

error). Since treatments May affect learner characteristics, 

six items·from the I-E scale were used as a measure of 

situation-specific' locus of control or "state" locus of 

control, in a manner analogous to Spielberger's "trait" 

and "state" anxiety. ~ese six items loaded heavi1y on 
1 

e1ements of "fate" or "luck" in one's personal 1ife 

established by Cran ton (1976) and were adrninistered at 
J j 

stated intervals during the treatments a10ng with the 

Control Questionnaire. 

An attitude posttest (Appendix D) was used to c~eck 
/ 

students' perception of the structure of treatment groups 

agains~ the experimenta1 definition of the sarne treatments 

and wàs administered at the end of the 28 weeks. 

Treatments 
o 

Students were randomly assigned t~ one of two treatment 

groups as they "signed-on" for their'first quiz. Treatments 

diff~red in their degree of structure. In Group 1 (Practice 
; . , 
and Tests) s~udents were required to stipulate whether they 

wished ta taxe a practice or a test rune Students w~re 

allowed a maximum ;of three test runs. Thenumber of test 

runs bad initially been, set at twq: however, due·to extrema 
1 

displeasure on the part of the students, it was changed to 
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a maximum of three. Students ih this group had their 
1 

grades recorded when they comp1eted a test rune On test 

runs, students' scores were recorded automatica11y, any , 

lower score being rep1aced ~y any subsequent higher score. 

In Group 2 (Trials Un1imited) students repeated e~ch quiz 

as frequent1y as the:y wished. The students' scores for 

each quiz were recorded automatica11y, with any lower 

score being replaced by any subsequent higher score as in 

Group 1. The cri terion set for a "pass Il grade for each 

quiz was 80t for bq~h treatment groups. The 1ast recorded 
1 

grade remained if the student did not attain the criterion 
1 

score of 80%. 

Procedure 

AlI students were administered a paper and penci1 

p,retest.cons~sting of 50 multiple cpoice questions on thè) 

subject matter. Questions were taken direct1y ~rom the 

textbook (see Bieh1er, 1974).3 Each student was also admi

nistereq the I-E sca1é and the Control Questionnaire 

(independent v~riab1e~). Students were random1y assigned 
-

to one of two treatœent groups. Upon completion of the 

first, third, and fifth quizzes (hereafter referred to as 

" sessions ~, 'B and C), students were tested on-line on two 

of the depandant variables: (1) the "state" I-B scale, 

and' (2) th6ACOntrol Questionnaire. Deadlinea vere set 
, 
1 , 
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for the completion of each quiz, so ntim~ intervals bet~en/

the quizzes varied minima~ly !rom one stud~nt to the next. 
• At the end of the 28 weeks students were administered 

the attitude questionnaire to confir.m the structure of the 

treatment groups, and to collect comments., A paper and 

penci1 pOsttest on the subject-matter (dup1icate of pre

test) was administered as part of the final exam. 

HyPotheses Tb Be Tested 
1 

Thes@ were of two kinds,'null hypotheses and direct-

ional hypotheses, the former being testèd by t-tests or 

chi-square, and the latter by a combination of regression 

analyses and t-tests. 

The null hypotheses were: 

1. Using average ,quiz score as dependent variable, 

there is no difference betwe€D treatment groups. 

2. Using modified gain scores as dependent variàble, 

there is no difference between treatment groups. 

3. Using the number of quizzes tak9n as dependent 

variable, there is n~ difference bètween treatment qrdupa •. 

4. There is no diff~rence between treatment groups 

using I-E score as independent variable. 

T~e._directional hypotheses were: 

'5. The "sute" I-E variables abould differentia\JY 

predict the "trait- 1-2 variable for each treatment q~QUp. 

1 
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6. The independent variable I-E when matched with the 
~ 

congruent treatment (1 - with low structure, E - with high 

structure) should be a better predictor of the dependent 
:;... 

variablé average quiz score, than when unmatched. 

7. The independent variable I-E when matched with 

the congruent trea~nt (I - with low structure, E - with 

high structure) should be a better predictor of the de

pendent va~iable modified gain score, than. when un-

matched. 

o 

8. The. I-E "state" variables should be bett,er pre-

dictors of the dependent varia~le average quiz score, than 

the JI -E Il trai t n variabl~. 
D 

J ,~ 

L. 
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CHAPTER IV 

RESULTS 

The study commenced with 55 subjeets, but there was 

a 10ss due to academie attrition, of six subjeets during the 

year. Faulty programming in the random number generator 

of the computer produeed unequa1 numbers in the two treat-' 
o 

ment groups. 

Table 1 

Number of Studefits in 

Treatment Groups 

-Group 1 Group 2 Total 

AlI subjeets 20 35 55 

Subjects who 16 33 49 
completed study / 

.$ < -

Means and standard deviations of the dependefit and 

ind~pe~~nt variables are p~esented in Table 2. Corre

lations of dependent and independent varia~le$ are 

presented in Table 3. 
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( ) 
Table 2 

Means and Standard Deviations 

Independent and Dependent Variables 

Group 1 Group 2 Total 

Variable M S.D. M S.D. M S.D. 

I-E 54.QO 7~25 58.36 10.19 57.20 9.41 
Preto 40.00 12.35 40.21 14.35 40.14 13.54 
Postt. 71.50 Il.14 71.76 9.78 71.67 10.13 
MGainSc. .53 .18 .53 .21 .53 .20 
Qaver 88.64 . 4.11 87.59 5.15 87.94 4.82 
FbTot 121.38 71. 71 12~.33 97.68 126.74 89.34 
NoQTot 18.75 5.77 15.67 8.22 16.67 7.58 
I-E (A) 16.81 5.74 17.36 6.50 17.18 6.21 

(B) 15.75 4.58 14.76 6.53 16.08 5.93 
(C) 15.25 3.51 12.70 7.57 13~~.53 6.60 

N - 16 N = 33 N = 49 -

Leqend (Tables 2 and 3) 

(J 
,_ f 

r-E 
Preto 
Postt\. 
MGainSc. 
Qaver 

FbTot 

NOQTot 
I-B(A) 

(B) 
(C)-

\ 

Interna1-External Locus of Cpntro1 1 

pretest on subject matter 
Posttest on subject matter 
MOdifi~d gainscores 
Quiz Average - caiculated on the basis of 'the 
final grades recorded for each quiz ~, 
Number of feedback paragraphs requested 
lIfY the students 
Number of quizzes taken by the students 
Internal-Externai Locus of Control "state"/measure 
administered after quiz 1 ~), quiz 3 (S) 
quiz 5 (C) 

." 
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* p <.05 

.1t P < .01 
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1.... Table 3 
-

cdfre1ationa Among Independent and Dependent Variables 

I-E Pret Postt MGainSc OAver FbTot NoOTOt I-E(A) 
" 
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Hypothesis 1 

Using average quiz score as dependent variable, 

th~re is no difference between the treatment groups. 

Table 4 

t-test Between Groups on Qui z Average 

Group Mean S.D. t-Value df. 2-Tail P. 

) 

1 

2 

88.64 4.11 

87.59 5.15 .71 

t-= .71 i8 non-significant for 47 df. 

The Nu11 hypothesis is retained. 

Hypothesis 2 

47 .483 

Using modified gain scores as dependent variable, 

there is no differenct. between the treatment groups. 

Gain score = Posttest score - ~ Prete st score. Medif ied 

gain score-.Gain scorê/Perfect possible posttest score 

- fretest score. Moqified gain\scores relate the actual 

gain from pretest ta posttest ta the maximum possib~e gain 

from pretest ta posttest (cf. Tilton, 1949). 
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Table 5 

t ... test Between Groups on MOdified Gain Scores' , 

Group .Mean t-Va1ue df. 

I .528 

2 .533 -0.08 47 

t • -0.08 is non-signif icant for 47 df. 

The Nul! hypothesis is retained. 

Hypothesis 3 

2-Tail 

.934 

47 

P • 

Using the number of quizzes taken as dependent vari

a~1e~ there is no difference between the treatment groups. 

Group 

l 

2 

Table 6 

~hi-square BetWeen Groups on 

Number of Quizzes Taken 

Mean Chi-square 

18.75 

15.61 30.05 

df. 

22 

Chi-square = 30.05 ia non-aignificant for 22 df. 

The Nul! hypothesia i8 retained. 

Probe 

.117 

., 
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HYP9thesis 4 
1 

There is no difference between treatment groups using 

I-E scores as independent variable. 

Table 7 

t-test Between Groups on I-E Scores 

Group 

1 

2 

Mean S.D. 

54.80 7.25 

58.35 10.19 

t-Value 

-1.21 

t = -1 .. 21 i8 non significant for 47 df. 

The Null hypothesis is retained. 

Hypothesis 5 

df. 

47 

2-Tail P. 

.234 

The nstate n I-E variables should differentia11y pre-,. 

dict the "trait" :I-E variable, for each treatment group. 

A regre8sion analysi's was performed emp10ying the 

extra sum of squares principle (cf. Draper " Smith, 

1966). Separate equations were fitted for each group, 

then one equation for the total sample. The extra. vari

ance accounted for by the separate equations was exa-

~ mined. Table 8 presents the results. 
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Tab)..e 8 

Test for Differen tial" prediction Using the 

Extra Surns of Squares Princip1e ' 

I-E "State" 

1- Fit separate s1opes: 

Surns of Squares 

Group Total R. Adj. 

1 736.40 277.69 ,,458.71 

2 3117.10 872.59 2244.51 

3853.50 1150.28 2703.22 

2., Fit one slope: 

2981.24 1074.02 2907.22 

3. EXSS = SSADJ. 2 - SSADJ.l 

2907.22 - 2703.22 • 204.0 

DF = 42 - 38 = 4 

F = (204.0/4) / (27
1
°3.22/38) = 51 / 71.14 

J 
F = .716 F critica1 (p = .05) :: 2.62 

F •• 116 ls no~ significant for df. (4, 38). 

The hypothesis ia rejected. 

b 

= 

49 

df. 

11 

27 

38 

1 

42 
1 

.716 

, é, 
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Hypothesis 6 

'l'he independent variable I:-E when matched wi th the 

congruent treatment (I:'" with 10w structure, oE - with 

hi..gh structure) should be a better predictor of the 

,dependent variable average quiz score, than when un-

matched. 

A regression analysis was performed and t-tests 

for the f,?llowing: 

Ho : ~ 2 = 0 

l f ~ l i 0 and fJ 2 i 0 

then Ho : Il l = IJ 2 
1 

BI :J 1 ~ Il 2 is tested. 

'l'ab1e9 presents the resu1ts. 

The Null hypothesis Ho : Pl:: 0, ~o : IJ 2 = 0 is 

retained. Subsequent comparisons between the slopes 

were therefore not perfqrmed," 

., 1. j Inl F ,., l 
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Table 9 

t-tests on Slopes.of the Regression Equations 

Group 

, 
unmatched 

Matched 

Quiz Average 

HÔ : Pl = 0 

b I = -.154 

t • -1.86 

therefore 

Ho ·ra -• 2- 0 

h 2 = .138 

Hl : {J0l # 0 

2.074 (.083) 

t critical (p = .05) == 2.074 

Hl _: f!, 2 # 0 

2.086 (.155) 

~' 
t = b 2 / s.e. (b2 ) 

t = .890 t critic~l (p = .05) = 2.086 

therefore 

Legend (Tables 9 and 10) 

Unmatched: l witb hiqh structure (practice and Tests} c 

E - with low structure (Trials Un1imit~d) 

·Matched: 

" 

l 
E 

with low structure (~i:als Un1imited) 
with hiqh structure (Practice and .Tests) 

) ~ L 
1 _ 1. ' 
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Hyp?thesis 7 

The independent variable I-E when ~tched with 

the congruent treatment (1 - with 10w structure, E ï 

with high structure) should be a better predictor of 

the dependent variable modified gain score, than when 

u~tched. 

A regression analysia was performed and t-tests 

~or the _fo110wing: 

< Bo : f!, 2 = 0 

- If 8 1 '/. 0 and p 2 -~ 0 

then Ho : S 1 = ~ 2 

Hl :p, 1 i 0 

Hl :~ 2 #. 0 

Table 10 presents the re8ults. 

The Null hypothesis Ho : ~ 1 = 0, Ho : fJ 2 = 0 is 
1 

rejected. Subsequent compariBon between the slopes 

S2 

yields,81 ~ ~2. Therefore the Null hypothesis Ho : Il 1 = ~ 2 
" 

i8 r~jected. 'l'he independent variable I-E when matched . 

with the- congruent treatment ia a better predictor of the 

c1ependent variable, modified gain score. 

t 

1 

1 
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Group 

Unmatched 

Matched 

Table 10 

t-tests on Slopes and Comparison 

of the Regression Equations 

Modified Gain Score 

Ho :11 1 :: 0 Hl : ,g 1 ~ 0 

bl = -.071 2.074 (.005) 

t :: bl / s.e. (bl ) 

t :: -14.2 t critical (p :: 

therefore b l ". 0 
" 

-.081 ~ bl 5 .061 

b2 • -.410 

Hl : ~ 2 #. 0 

2.086 (.005) 

53 

.05) = 2.074 

. -

t ;.. -82.0 t critical (p •• 05) = 2.086 

therefore b2 ". 0 

_ 0 

- .. -------
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Hypothesis 8 
\ 

The I-E "state" variables should\be better pre

dictors lof ~e dePandent variable average quiz score, 

than the I-E "7rait' variable. 

A stepwise regression analysis was performed. 
~ 

Order of irlblusion of the variables was not stipu1ated • 
. 

The p~gram automatically entered the variables in 

,'sinqle steps startinq with that· which accounted for 

the qreatest amount of the variance, .then that which 

explained the greatest amount of the variance in con

junction with the first variable, and so on. Table Il 

presents the results. 0 

Results ~dicate that I-E "state" (C) and I-E 

"state" (8) account jointly for 15.3' of the variance. 

Addition of the I-E "trait" variable accounts for 
-

15.4' of the v~riance whil~ further inclusion of the 

I-E "state" (AL,accounts for 15.5' of the variance. 

The hypothesis is therefore not rejected. I-E "state" 
1 

(C) and (8) are better predictors of the dependent 

variable quiz·average than I-E ~trait." 

, . 

J 
j 
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i 
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I-E State (C) 

I-E tate (B) 

I-E Trait 

I-E State (A) 

* p ( .05 

** p(.Ol 

Table Il 

Stepwise Regression Analyais 

Qui z Average 

1 

44 

2 

43 

3 

42 

4 

41 

Sum of 
Squares 

152.91 

876.83 

158.31 

871.43 

159.55 

870.182 

160.2:L, 

869 ... 51 

R Square 

.148 

.153 

.154 

.155 

55 

p 

**7.67 

*3.91 

2.57 

1.89 

" 

~ 

) 
1 
1 

. \ 
:'ll , .~:~t 

" 
~..,;, 
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Additional Analyses 

'.1'he major hypotheses havinq been tested, supplement, ' 

ary analyses were Pr!rformed in the liqht of the results 

obtained. Th~ fOllowing quéstions were posed: (1) Are 
1 
there any overall changes in I-E nstate n and if so, in 

wh4t direction? (2) Is there any difference in cq,ange 
1 

of I-E scores between subjects -labelled as ::rnternals 

and those' labelled as Externals by virtue of presumed 

locus of control? 

1. At-test $tatistic was computed comparinq the 

pre-tréa.tment or ntrait" /I-E scores and the post-treatment 

or final nstate" IJ.E score • 

. Table 12 

t-t:est ~tween Pre- and Post

'l-'reat:ment I-E Measures 

Mean Difference . S.D. t-Value df • 

5 .. 43 7.34 5.02 4S o 

t = 5.02 i •• ignifieant for 45 df. 

, 
2-Ta11 P. 

.000 

. A aignificant ovarall ohange toward8 interna lit Y vas found. 
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2. A t~test was then performed ta test if the mean 

amount of change for the Internals differed from the 

mean amount of cbange for the Externals. 

Table 13 

t-test Between InternaIs and Externals on 

-, Pre- and Post-Treatment I-E ~asures 

" -

Group Mean Differ- S.D. 
ence 

t-Value df. °2-'1'ai1 P. 

InternaIs 

Externals 

2.56 

9.53 

5.91 

7.36 3.56 

t = 3.56 is significant for 44 df. 

44 .001 

A significant d~fference between the amount of change in 

I-E scores exists between the Int~rnals and Ext;erna1s •. 

Externals exhibited a significantly grèater amount of 

change towards in~~rna1ity than did InternaIs. 

Further analyses are, presented in the form of supple--- . 
mentary tables. Discussion of these tables i8 to ~ found 

in Chapter V, Discussion of Resulta. 
\ 
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Supp1ementary Tables 

Group 

1 

2 

Table 14 

Chi-square Between Groups on Number 

of Feedback Paragraphs Requested 

Mean Chi-square df. Prob. 

121.38 

129.33 48.99 46 op = .35 

Chi-square = 48.99 is non significant for 46 df. 

Table 15 

Frequencies of Responses: 

Attitude OUestionnaire 

Frequencies 

Item 1 2 3 Missing 

1 16 33 

2 26 19 4 

3 8 34 
\, 

7 

4 21 21 7 

5+ 35 10 4 

6 16 13 16 4 

''''7· , ' __ .OmO "70' ''-' 10 1 le 
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Table 16 

Frequencies of Responses: Comparison of 

, Perceived Structure of Treatment Groups 

59 

Grp. perceived 
a s more struc

tured 

N Relative fre
quency (percent) 

Adjusted fre
quency (percent) 

26 61 \ 58 

Grp. 2 19 31 42 

Missing 4 8 

49 100 100 

) Table 17 

Frequencies of Responses: Comparison of perceived 
j 

Structure of Treatment Groups by Group 

Group Membership 

l 

2 

.. 

Group ~rceived as 
Jlt>re Structured 

Grp. 1 Grp. 2 

12 

14 15 

-
26 19 

Missing 

, ' 

4 

4 

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

! 
i 
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i 
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Table 18 

Frequencies of Responses: Perceived 

Structure of Treatment Groups 

60 

N Relative fre- Adjuste8 fre-
quency (percent)" quency (percent) 

Very structured 35 71 78 

Not very structured 10 21 22 

Missinq 4 8 

49 100 100 

Table 19 

Frequencies of Responses: ferceived Structure 

Group 

1 

of Treatment Groups by'Group 

Very Structured 

, 14 

21 

) 

Not Very 
Structured 

2 

8 

#fitA? *' t *lt: : 

Missinq 

4 

4 

,/ 

j 

,. 



( 

" . 
i 

( 
_1 

1 , , 

Preferred 
Grp. 

Grp. 1 

Grp. 2 

Missing 

Group 

1 

2 

61 

Table 20 

Frequencies of Responses: Preference 

N 

8 

34 

7 

49 

1 

for Treatment 

Relative fre
quency (percent) 

16 

69 1 

15 

100 

~ 

Table 21 

Adjusted fre
quency (percent) 

19 

81 

100 

Frequencies of Responses: Preference 

for Treatment by Group 

preferred Group Missine; 

'r 

Grp. 1 Grp. 2 

8 6 2 

0 28 5 

8 34 b 7 

------

• 
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CHAPTER V 

DISCUSSION OF RESULTS AND IMPLICATIONS 

OF THE STUDY 

The purpose of the study was to investigate the 

effects of two modes of presentation of a computer assisted 

environment on students' performance an4 their perceived 

locus of control. 
r " 

Interaction effects were hypothesized, 

however the results indicated that no clear interactions 

were present and unpredicted findings were noted. Discussion 

of the results as weIl as the theoretical and the practical 

implications of the study follow. 

As hypothesized, no difference was found between 

the treatment groups on the amount of material the students 
~ 

learned. This was ascertained by examination of the quiz 
~. . 

averages and thE! modified gain scores. Both treatment groups 

completed approximately the sarne number of quizzes and ~e 

average of the I-E scores for each group did not differ 

significantly. 

In addition, the number of feedback paragraphs re

quested by the students was examined. Th'is procedure was 

carried out to deter!bine whether or not the amount of 
1 

mat.erial present.ed during the quizzes was equal for both 

~2 

1 

1 
1 
\ 
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groups. The results (see Table 14)" indicate that the groups 

did not differ on the number of feedback paragraphs Ire-

quested. Now if the number of feedback paragraphs requested 

had differed for the two groups, one could have argued that 

the learning environment was substantially different by 

one group utilizing the quizzes more as a method of learning 

rather than an, evaluativa technique.and any differences 

between groups on quiz average. or modified gain score could 
\ 

have been accounted for by the difference in the e*posure 

of material. Sinee this was not the case, it can be assumed 

that each group was 'presented an equal amount of materia1 

on-1ine and that the environment was both alearqing artd

an eva1uative experience for both groups. 

Contrary to what was hypothesized, knowledge of group 

membership and the students' Icores on the "state" I-E 

variables did not predict their "trait" I-a scores. ln 

~ther words, tbere was no significant interaction between 

the treatment group and the students' "trait" I-E." A1though 

no interaction was present, there was a tendency to a 

slight dii!0rdinal interaction. Figure' 1 i11u$trates the 

regression lines"and the crossover. 

This tendency ia mo~e obvious in diagram 2 (Figure 1) 
( , 

where separate regres.ion linas'are drawn tor the InternaIs 

and the Externals in e.ch trea~nt group. This -trend may 

indicate that th.re 'WOuld he ,a significant interaction wit,b . 

J , snCf?..,.. w t IlMII'IP 

, :: ~:r~~~ 
"' , 
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Locus of 
Control 

External 

Internai 

2 

1 

. .1 

A c 

1 ..!. 

1 = Group I (practice and ~ests) 

2 = Group 2 (Trials Unlimited) 

64 

1 = InternaI subjects, E = Externai subjects 

A, Bi C • Measurement intervals 

Locus of 
Control 

External 
2-E 

l-E 

1':"1 
2-1 

ln~rnal 

, ' B 

- 2 -

Figue 1: Graphs of the X-B ·St_te" Varl..,l •• 
1 

l ' 

/' . , , 
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a less homogeneouS populati9n and with treatments that 

clearly vary (to be discussed beiow). The spread of 

I-E scores for university and cOllege populations is 

generally ~ll, as is that of the present sample. 

Interaction effects therefore, may have been inhibited 

by the limited scope of the personality trait represented 

in the sample. 

The examina tion of addi tional da ta . suggests o.ther 

possible explanations for the lack of an 'interaction. 

Results of the attitude ,qllestionnaire .(see Table 16) 

indicate that subjects did not perceive clear differences 

between the structure of the treatmemt groups: 42% of those 

students who 'Fesponded did not perceive the "Practice 

and Tests" (Group 1) as more structured than the "Trials 

onl~ed" (Group 2). However, in Group l" the majori't:y 

of students perceived that treatment as having more 

structure where~s in Group 2, only half of the students 

perceiv~d the "Practice and Tests" (Group 1) as more struc-
., 

tured (see Table 17). In addition, 78% of those subjects 

who responded felt that the oonditi~n they were assigned 

t9 (regardless of treatment group) was very structured 

(see Table 18). 

The students' perceptions of the structure of the 

treatments may be due-t~ the fact that the quizzes were 
{l 

required course work and regardless of their'mode of 

, 
t .1PIII n .... '.u*lW!!::!· .OFl'lI1
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presentation, would be viewed as imposed structure. Also, 

there may be a general tendency for students to view any .. 
) 

program produced by computers as being structured. Such 

was the finding of Cranton's study (1976) where subjects 

commented on the narrowness of the computer and 1ts ina-

"' 'bility ~o comprehend alternate wording.- In addition, 

stud~nts may not have been familiar with th~ conaition~ of 

'the other treatment and therefore had no basis for com-

parison. 

An additional analysis found that 81% of aIl subjects 

who responded stated that they preferred or would have ~ 

preferred assignment to the "Trials Unlimited" group 

(Group 2) (see Table 20). JOf those subjects in Group 2 

who responded, all stated their preferred treatment to be 

the group they were assigned (see Table 21). The 

students' preference for this condition may have been based 

"on their perceptions of the structure. At the beginning 

of the year, students expressed very negative feelings 

about the number of tests they were a1lowed to take, 

subsequently, the number.was changed from two to three. 

The students originally thought that the :Practice and 

Tests" (Group 1) condition would require that they take the 

quizzes more olten, f'irst to practice,'· then as a test. 

In fact, there w&s no differenoe between. the means of the 
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groups on the number of quizzes taken (see Table 2). 

Students in the "Practice and Tests" (Group 1) may have 
, 1 

come to realize th.is whereas those in the "Trials ~nlimi ted" 
1 0 \ 

(Group 2)' may not have. Therefore students in Group 2° 
\ 

may have preferred their own condition for -this reason. 

Although the students did not perceive the degr~e 

of structure of the treatments in the manner in which they 
j 

were designed, in general they prefer~ed the less s~ructu-
1 

red treatment. It is possible that requesting students 

to classify treatments in terms of structure is an ambi-

guous task and invites bias as to preferenc~ for treatment 

rather than objective classification: 

The failure to clearly confirm the struqture of the 

treatment groups leads t~ inconclusive results and i1lus

trates the necessity of establi~hing treatments which are 

perceived as significantly different. A sim!lar problem 

was encountered by Cranton (1976), Where students did not 

perceive differences between'groups on the degree of 

learner control. TObias and Duchastel (1973) experienced 

the same difficulty.· Subjects in their study did not appear 
~.. • j 

to utilize the behavioral oDjectives ~rovided, which were 

an essential part of the treatments, thus rendering the 

tréatménts virtually equal. The authors concluded that 

no~,interaction. was present due to the lack of' perceived 
J '\ 1 

differences between the treatment groups. ' 

1 

-

1 
1 

1 
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,.It was possible to consider cases where treatment 

and personality trait were congruent. The performance 

of su ch individuals could then be examined and an attempt 
, 

made to replic~te previous1y reported interaction effects 

when I~E scores we~e matched to the degree of structure 

of the treatments (InternaIs with low structure, Externals 

with high structure). Studies by Cranton (1979), Parent 

et al. (1975), and Daniels and Stevens (1976) reported 

better prediâtion and hi~her achievement scores when the 

Iearner characteristic I-E was matched with the appropriate 

treatment. 

In the present study, the amount of variance accounted 

for by matching the treatments and I-E scores in predicting 

quiz averages was not significant, and was likely due to 

the 80% criterion set for each quiz which resulted in Iittle 

variation among the quiz averages. ,Therefore comparison 

betwe~n the treatments was l'lot attempted. 
) 

When modified gain scores were predicted uSing the 

matched and unmatched groups, those groups in wbich I-E 
.' , 

"trait" was I.I18tcbed with the trea't:lD$nt (InternaIs with 

Group I and Externals w1 th Group 2) wera better predictors 

of the ga1n acores than tho.e groupa in whioh 1-1 "trait" 
l 't ~ ~ 
1 

VAS not matched witb the treatment. This findil,l9 doeB 

not neceasarily contradict the n~n.ignificant prëaiction 

of . the quiz average. ,wben the- t:r.atments and I-B acores 
-~./ 

f 
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were matched. The variance of the modified gain scores was 

greater than the variance of the quiz averages.and ,there

fore might have been able-to reflect the uatching of the 
• learner characteristie with the appropria te treatment. 

These resul ts must be regarded vi th some caution due to 
l ,J 

the Inherent weakness of gain saores eSPecially às gain 

scores were 'calculated on the bas!s of paper and peneil 

prete~ts and posttèsts. 'Reflection in the gain scores 

of effects fram the match of trait 'and treatment on"'line 

1 th~S invo~ ves a tranafer effect to the non-computer 

enviromnent. 

Thé- I-E "state" va~iableJil wer,.e found to be better 
J \ 

predictors of the average quiz score than the "trait" 
J 

I-E v,riable. The second and third measurements of I-E 

"state" (C & B) accounted for 15.3\ of ,the variance While 

the inclusion of I-E "trait" in the'equation aecounted" 
1 

~ 

for only an additional .1'. This ~s not surprising due 

to the above stated findings whieh indieated that I-E -

"trait"'was related to perforuanee (galn- scores) only When 
. 

matched vith the appropriate treatment and unrelated wHen, 
1;, 

unmatched. Of n~~. thK the ".tata" 1-8 acores vara 
T ',., 

able to pr~dict q~iz average. even thougb" "ruiation among: 
1 

theae averages vas limited due to- the 80' criterion Mt. 

It i8 l~kely therefore tha~'I-E ~trait,· wben .. tcbe4 

with,,. the appropria te tre~tMnf, i. unable te). predict t.he 

"'iftiEtlZ 7fii"f t 77 ' r fi f' .,' 
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quj,z averages due t.o its lack of relàtionship rather than 

due to the small variation among the quiz averages. The 

correlation between "trait" I-E and quiz average substan-
t 

tiates this claim. In addition, the correlations between 

qUû.z averàge and I-E "state" B, and I-E "state" C indicate 

-that as time goes by, ~e ~tate measu .. e" change, relating 

ta the achievement and not relating ta the original person-

,ality measure (se~ Table 3). 

~ ~ese results agree witti the Spiel~rger model where 

"A?state" (situational anxi~ty) is generally a better pre-
n 

dictor of Àchievement othan "A-trait" (~ait anxiety). These 

findinqs lend support also to Cronbach and Snow's (1977) 

stance that learner characteristics sho~ld he reassessed 

throug~ou~·the treatment because ~hey ~y be.effected by 

,'the treatment. In this manner, independent variables 
\') 

become dependent variables as weIL' 

The addi tional analyses indicated that there was a 

significant overa!l change in ~-E "state" scores towards 
1 > 

interna];i ty • The.e ~esult8 were quite unexpected and 

merit further discussion. 

Subjects, regardless of--the!r treatment grouPr~xhi

.' bite~ more In~nal scores at the end of the treatment 
• 

than at the be9innin~.~ The most noticeable changes· 
. ~ 

occurred . in t:he--it--and C .. s.ion,. wbere the corre la tions 
t • 

. vith I-B -trait- beCu. extra_Iy weaJc (aee Table 3). 

1 
\ 
1 
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It will be noted further that the External subjects 

exhibiteq signifi~antly greater ~hange towards interna-
1 • 

lit Y than did the InternaI subjects. These results were 

surprising since the instructional medium, the computer, 

apPeared to elicit a greater change in the External 

subjects than ~e InternaI subjects regardless of the 

~unt of structure of"the treatment groups. . . 
1 

These results are"contrary to Smith's (1974) findings. 

" In his study no overall change in I-E scores was exhibi-

ted by the CAl group !ls 'opposed to the non-CAl group. 
> , 

However, his.post-treatm8nt I-E measure was not taken . , 
during tha instructional treatment but rather after treat-

1 • 

~nt and ~he~efore was less likely to be situation-specifie. 

It is highlY probable th.t 1-E scores mi~ht be affected 

by the treatment:during the treatment, but they may not 

generalize ~o fèelings of control outside the instructional 

setting. 
1 

The resulta of th& pre~ent study also lend support 

to Crandall' a, (~9f16) hypoth~si •. , whicÀ is based on four 

points'~emed necessary ~o inerease the understandih9 of , . 
cau.e-&f~ect relationahips in the externally controlled 

individual (refer to p. 33). Crandall feels that CAl 

fù~fill~ th.~ prer~quisit •• and thua acta as a change 
• 1 .. 

agent, eliciting perc.pt~on. of inte;nal feelinga of 
. ' 

l) 
.~ 

·--..,.-r-...... '1 

·.r 1 

1 

1 
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It ia essential, however" to consider other viable 

alternatives which may have contributed ta this change. 

Familiarity with the format and content of-the question

naire, which was repèated three times throughout the 

course of the study, may have artificially created a 

feeling of control. However, usually repetition of items 

yields highly correlated results (âs in test-retest 

reliability). Additionally, increased familiarity with 

the computer and the technical aspects entailed would 

contribute ta feelings of mastery-and control. These 

feelings may transfer to more general fe,elings of mastery 

of the environment. ' 

The above stated reasons, however, do not appear to 

he sufficient ta account for a significant difference in 

the c;:hange of I-E scores between the Internals and the 

Externals. If feelings of control were artif!cially 

elic1 ted, one venld not have expected a better pr.ediction 

of perfo~ance (quiz ~verage) from the I-E "statèn varia

bles than fram the I ... E "trait" variaQle •. 
# 

AI) additional factor tbat must De considered is the 

weakrless of 'gain scores.. Obviously there ls a celling ~ 
, 

8ffect on ~e amount of internality one,ean feel. It ia 

notieeable that the en4points, at Il stat. Il' C, are it rela",: 
- . 

l 'J t1vely the .... poa1tion f~r both the Interna~ .• ~bj.ct. 
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.' and the External subjects (see Figure 1). 

Limitations of the Study 

The present study, like many others, has limitations. 

~n the first place, students in Group 1 were initially 

unbappy about the number of test runs they were allowed 

to take and subsequently the number was increased from 
,~ 

two te three. Their dissatisfactien at the outs~t may 

have influenced their perception of the amount of control 

or lack of control th~y had over their learning environ- . 

ment. 

Change of computer language from CAN..-vI te CAN-VII, 
1 • 

imposed ftom the 'Computlng Centre, caused program errors 

Which had to be ironed out in the first few weeks of the 

study. Such errors, not correctable by the students them-

selves, may have caused frustration and influenced their 

perceptions of control over the environment. :Re sul ts of 

the attitud~- questipnnair!! (see Table 15) indic~te sucb 

errors were encountered. 

The failure to confirm the structure of the treatment 

./ _groups confounds the results. It bacomes ,difficult to 

dete~ine why no.significant interaction effeots were found 
" 

between the treatments 4nd the .atuden~.' personatity trait. 

It may he due eithar to (1) no interaction .fffiota', or 
, - ' 

" 
(2) no actual differences ~between the Pfirceived structure 

\ 
" 

1 ~ 1 

.. 
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of the groups, thus era~icating the treatment effects and 

consequently the interactions. 

The factor structure of the I-E scale for the present 

sample did not corresPond exactly to the previously esta-
I 

blished factor structure. Items were disc~rded subse

quently, and may have affected the validity of the measure. 
l' 

The questionnaire on perceived control in the computer 

environment was not utilized because of i ts lack of 

validity. A valld measure of.this kind, had it been 

available, would have added valuable information on the 

students' perception of computer-assisted instruction and 

their feelings about the amount of structure imposed upon 

them by the computer as a medium of instruction. 

Practical Implications 

Thè findings of this study lend. support to Cranda11 's 

(1976) hypothes!s that CAl acts as a catalyst·in bringinq 

about cbanqè in students' perc~ived locus of control. 

In practice, CAl oou1d be used in situàtions' where 
" students feel they have little control over the ,.,ubject 

matter or are inhibited about learning due to their per

ceptions .of having l1t1:le control over the1r environment. ' 
1 

The usa of CAl in' the remeCl~atiC)n of .leaX'!linq difficul t},8S • .. 
. , .. -r prave valWll::ll.· in thAt ~h. "tu4ent. woulc1 have the 

opport:t.mi tN t() ·&cquUe ,a, "n.. Of control anr;f ma.ury 
" l " • 

, ". 

__ :!t_ , 
w * • 
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over their environment. Although locus of control has 

not been established as a causal factor in students' 

,achievement, there is a consistent belief that there is a 

relationship between the two (cf. Coleman, 19'66). Increasing 

feelings of internality may contribute to positive fee~in9s 

about the subject matter, thus encour~ging continuation 

on task and contributing to an increase in achievèlllent. 

Theoretical !mPlicati6ns 
.4 

The results of the present study suppoft the use of 

locus of control as a relevant learner characteristic in 

a computer assisted instructional environment. ' 

Of importance is the finding that locus of control, 

postulated by Rotter (1966) as a stable personaYity d~n-

s,ion, noticeably changed throughout the course of the study •. 

Subjects in both treatment qro.ups exhibited a change towards 

internality. In ~e light of these resu1ts, the validity 

of "measuring locus of control and other' personality metlsures 

aS strictly trait dimensions must be questioned. It is 
. ' 

possible that many pe~8onality variables would exhibit 

a similar pattern in that the individual might hav.e a p~e-
. . 

disposi tion for a partrcu-lar ~ait ~ich is su~entlY 

affected in various ways by' the .situation, tbat he. 1s' put 

in. In 'other word., uae of SpielQerger's "trait" and 

"state'~ model in the measurement o~ personality may provida 

'" 

•• ,J 
'f' : 
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invaluable information and insight into the dynamics of 

interactions bet~een thejstudents' personality and the 
, 

instructional medium and/or methodology utilized. 

This study a1so suggests that computer assisted 

instruction may have considerable effects on the learner . 

regardless of differences in the modes of presentation 

employed (treatments). It becomes apparent that the 

computer assisted environment ia quite u!lique and warrants 

further investigation. 

SU9gestions for Further Research 

The fin~ings of this study indicate that locus of 

control appears to interact with the instructional medium, 

but not with the mode of presentation. Suggestions for 

further research are listed below. 
. 

1. RefinerDent and validation of a shortened version 
{ 

of the I-E scale ahould he carried out 80 that "atate" 

I-E is ~asured in a valid and reliable manner. 

2. 'Va1idation of treatment groups ahould be eata

blished pr~or to the study. Studen ts could- he aakeeS to 

rank order type. of instruction' and/or modes of present

ation by tbe.~r degrr of structure. 

l. Veriou. personal~ty dimènsions could be measured 
• 1 

'prior to, and duribg treatment to, inve.ti~a~ whether or 
, , 

not they are influenoed by 8i tuational factor •. a. wa, 

.. 
l ,; 

î 
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locus oi control. ln addition, several age groups could 

he utilized ta see if si.Jlü.lar effects are exhlbited between 

th .. 9rOUps. 

4.. Continued use of long-range instructional traa t

ment such as that in the present st-udy, which Was' of a 

28 week duration, sbould be encouraged. Long-range studies 

allow sufflcient time for changes to oceur in the variables 

measured and alao illustrate the, pattern of 1i,hese changes. 
i 

" 
Conclusion • 

1 

The results of the st~dy indlcate that there *B no 

interaction effeet. between the treatment groups and the 
.. 

learner characterist;i.c 'of locus ot control'. The structure 

of the treatment 9roups was not clearly. v.lida~ec1. tbus , 
causing some ambiguity as to' whethar interaotions Wéra 

not apparent because: (1) atudenta s.w no ~fferenge in 

struetur'70 batween the trea,~nt groupa,' or be~au.e (~) locus 
1 .. 

of· 'Contl;'ol does not actually inter.ct ~th degrèe of . . 
structure in a CAl setting. Another po •• ~ility is that. 

, 
use of.:the compu~r Jl\&Y c~us. ~ atrong$r overall, .. ~teè3t. . ' , 

. whiCII ha". • __ .,.,y t!>. con.,;\. ,tho .. of. th~.f: 

condition.. This .ppeara ta be the ca •• i.Il' lent - - '- ~,-- - -~ - -. 
il ' • _ J, 

iltu4y. Studént. did. not· C:l •• rlY ,~1'.'_i" the 4iù~~.nc. •. 

. ;, 

\ 1 ~ ~, , •• ' • )"" 

• 

in treatment' groupe .'bd mab .f~et. 'filet •. f.~4. ,', 0'I1;1!f'l;l. ':', ", .... ' 
. ' " ' , , ~ '''. • '. • '1 

ahang •• ~,l~u',Of. c.trol ,~oq. ·tow"~,. ~'"I.Q_n.l; ,:",',:, ,"':" -,'."; 

"' '. 
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pole were noted. In addition, the External subjects 

exbibi ted si.gnifioantly, greater changes in I-E scores 

than did the Internal subjecta.· 
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Reference. Notes 

lLoCUS of control CRotter,· 1966) is a dimension which 
1 

measures an i ndivi dual 1 s perception of the amount of control ~. 

he has over his environrnent. 

2Qn the basis of these analyses, this scale was re

jected, and reliance placed on the Internal-External Locus 
-r 
of Control Scale. 

. 3A ' copy of this test is not included because it is 
1 GI ~i' Qi 

currently being used as the pre and posttest measure for 

a cours~ ,at McGill University, but a copy is retained on 

file at the Department of Educational Psychology and So~io

logy, MGGill University. 

, . 

f , 

\ 

" 

", 
" "'1 



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

( ) 

J 

80 

, REFERENCES 

Bell, F. H. Why is compu ter-rela ted learning so successful? 
, Educational Techno1o~, -1974, !,!, l5-1B. 

Bieh1er, R. F •. , Ps~cho109Y applied to teaching. Boston: 
Houghton Mifl1~n, 1974. 

Bracht, G. H. 0 The relationship oÏ tre~~nt tasks, Person-' 
ality variables and dependent variàbles to aptitude
trea tmen t in terac tion. Boulder: Uni: v-rrsi ty of Colorado, 
1969. .. 

Bracht, G. H. Experimental factors related to aptitude 
treatment interactions. Review of Educational Research, 
1970, !Q., 627-645. ES 

Britt, D. H. An improved method for instructional develop
ment: learner types. Audiovisual Instruction, 1977, 
~,' 14-15-. 

Cartwright, G .. F., & Dërevens,ky, J .. L. An attitudinal 
study of eomputer-assisted testing as a learning method. 
Psycho1ogy in the Schools, 1976, 13, 317-321. 

Cartwright, G. F .. , ,& Derevensky, J. L. Jïnteractive computer 
assisted testing: a feasibility ·'study. Journal- of Educa
tional 'l'eehnology Systems, 1977-7~, 6 (3), ~19-228. 

Cart~ight, G. F., & Ouesne1, C. CAN-Vlï: a cdm,uter assisted 
instruction language for course authors. 19 8 .. 

Catte1)., R. B. Handbook of, mu1tivariate experimental psy
cho1oqy. ChIcago: Rand McNally, 1966. 

Coleoman, J .. S., et ~1. Equalfty of educational opportunity • 
.Report for the Department of. H.a1th, Education and 
Welfare, Office of Education, Washington, D.C., 1966 •. 

Crandall,N. D. CAle ita role in the education of ethnie 
minoriti.s. Paper Rr~8ented at the As.ooiation for the 
Developnent of Computer sa_a lnat;uctional Systems, 
Santa Barbara, Ca1ifornia, 1976.-
l' - /. 

1> 

" 

, , : 

", /' U 
!''l',\f.li,~,o •• '_''''~,,,,-,-, --"-_.,,,-.,. ... __ ._. ,_ .... ~ ........ .)~.....-

.. .. 

-" - • ~ _j ~.,Jo ... J....;~_. 



r -,----- -
! 

( , 

81 

Cranton, P. A. C. The interaction of learner characteris
tics and degree of 1earner control in CAl. Unpublished 
doctoral dissertation, University of Toronto, 1976~ 

Cranton, P. A. C. Individual differences in performance in 
a computer assisted learning environment. Paper present
ed a~-the Annual Meeting of the Canadian Society for 
Studies in Education, Fredericton, N.B., June 1977. 

. ~ 

Cronbach, L. J. The two disciplines of scientific psychology. 
American Psychologist, 1957, 12, 671-684. 

Cronbach, L. J. Beyond the two disciplines of scientific 
psych01ogy. American PsychOlogist, 1975, ~, 116-127. 

, 1 .' 
Cronbach, L. J., & Gleser, G. C. Psychological tests and 

personnel decisions (2nd ed.). Urbana: University ol 
IllinoIs Press, 1965. ' 

Cronbach, L. J., & Snow, 'R. E. Individual differences in 
1earning ability as a function of instructional variables. 
Final ~eport, Stanford University, 1969. . 

Cronbach, L. 'J., & Snow, R. E. Aptitudes and instructional 
methods. New York: Irvington Pûb1Ishers Inc), 1977. 

Daniels, R'. L.; & Stevens, J. P. The interaction between 
the internal-external locus of control and two methods 
of college instruction. American Eduèational'Reseafch 
Journal, 1976, !l, 103-111. 

Domino, G. DifferentiaI predictions of academie ach!evement 
in conforming and independent settings •.. Journal of Educa-
tional Psychology, 196a, 59, 256-268. ' 

Domino, G. Intera~tive effects of ~chievement orientation 
an'd teaçh!ng style on academie achievement. Journal, of 
Educational PsychologX, 1971, !!, 627-431. 

D!1waliby, F. J." & Scbumer, B. "Teacher-centertad vs. student
centered mode of college classroom instruction as related 
to ma~ifest anxièty., Journal of Edùcational PSy,choloqy, 
1973, 64, 125-132. . J 

Draper, N,., , Smith, H. APElied r'egression analysis. New 
York: John Wil~y & Sons, 1966. 

Fisher, M. O., " Blackwell" L. 'k. Ifi.cta of student control 
and choiee of engagemen): in a 'CAl arithmet1c task in a 
low-income school. Journal of 14uc.t'1onal Payoholo91, 
1975, !l, 777-786. 



: 

(J' , . 
, ,-

'. 

------ - -, ------, 

82 

) , 

Gagnfi, R. M. 
, analysis. 

Task analysis - its relation ·to content , 
Education.l PsychOloqist, 1914, !!, 11-18. 

Glaser, R., & Resnick, L. Bo Inatructional psychology. 
Annual' Review of Psyehology, 1972, 207-245. 

Glass, G. Discussion. In M. C. Wittroèk & D. C. W~ley 
(eda.), The evaluation of instruction. New Yorx: 
BoIt, Rinehart & wInston, 1970. 

Hausman, Jo The effects of various conditions of adjunètive 
interactive computer-assisted testing on final exami~ 
nation per~or.mance. Unpubliahed M.A. thesis,.McGill 
University, Montreal, 1978. 

-Harsh, Po D., & Scheibe, K. Eo' Reliability and validity 
, of internal-external control as a personaiity dimén

sion. Journa.l of Consulting Psychology, . 1967, ll, 
609-613. 

Hunt, b. E. A conceptual level matching model for coor
dinating le~rner characteristtcs with educational 

capproaches. Interchange, 1970, 1(3), 68-8~. 

Hunt, D. E. Matching models in education. Toronto: The 
Ontario Insfitute for Studles in Educa~ion, 1971. 

Hunt, ~ E. 'Person-environment interaction: a challenge 
fdûnd ,waiting before it was tried. Review of Educa

, tional' Research, 1975, fi, 209-230. 

Joe, V. C. Review of the internal~external control 
construct as ~ personality variable. Psycbologiea1 
~a.port8, 1971, ~, 6l9~640. 

Joe 1 V., & Jahn 1 J. C. Factor structure œ the' Rotter 
• I-a scale. - Journal of Clinical Paycholoqy, 1973, ll, 
. 66-68: 

~" 

Jlidd, W. A., O'Neil, B. A. 1 & Spelt, P. J. Individua1 1 

differenc~s and leamer control Il:; investigation of 
contrôl ovar pic:torial mediators" iri camputer-aa8iated : 
instruction. Final report, 1974, AFJtRL-TR'!"'74-30. -. 

Lehiri.ftey, B. L. Iff.cta of anxie(:y, responee mode, , 
8ubject matter fami 1 ia.tity , anêt program 1engtb pn 
achievement in co.pl11;.er-a •• latea learnlng. Journal 
of l!ldUolttiqna.l" ~axcbology, 1973, §.i, 310-324. 

.'" 
,} 

r 

J' 

ft 

<l 

: /~ 

,1 

J , 
> ' 

1 
'1 

1 
1 
1 

1 
1 
1 

1 

l' 
1 

.' 1 

! 

r 
1 



/ . 
I-~ __ ~~ __ ~ _______ . _____ L-;-~_~ __ ~ ......... _.~ __ -:~_~-.~..---"' ............. ~~_~ ........... '"~ ...... 

- , 

'. 

'-. 

83 

'Y 

Lewin, K. A dlnami'c theory of p#rsona11~y. 
McGraw-Hii , 1935. 

New York: 

Merrill, 0 M. D. Learner control: beyend aptitude-treatment' 
interactions. AUdiovisual ~ication Beview, 1975, 
23; 217-226. - , 

Newkirk, R. A cpmparison of 1earner cqntrol and machine 
control strategies for computer-asaiated instruction. 
Programmed l.earning and Educationa.l Techn61ogx, -i973, 
!Q., . 82-91. 

OlNei1; H. '1'. ~ Eftects of stress on state-anxiety and 
, performance in computer-assisted 1earriing. Journal 

of Educationa! ,psycbol0SQ", 1972, !!, 473-4,81. 
..... ' .. 

paren t, J.,' Porward, . J •. , canter, R.; , Mohling, J.' :Inte'r
. acti~e effect. Qf teaching strategy and persona1 locus 

of cOntrol -on student performance and satisfaction •. 
Journal of Educational P.~cho10ft, 19?5, E, 764:-'67. 

Petèraon, P. L. Interactive effecta of atudent anxiety, 
aèhiev.ment o~lentation, and te.cher behavior On student 
acbievement ;md attitude. Unpub11shed c!octo~al disserta
tion, St&nford 'Unive~sity, \976. . ' 

" . 
Rotter, J. BoO Ge..,-aeralized èxpectancies' for 1nt:.ernâ1 vs. 

externa1· control of reinfoX'cemant. »-ichOloQiCa1 . 
MOnO;ra!h8 General and AJ?plieêl, ~96a ,6 (iitlôl. no·. 
Cg), 1- 8. ; -

. . , 

Salomon, G. aeuriatic .,dala foX', th! geneX'ation of apti
tude-ueatalent in~raotion hypotbe.... ..-vi,,, of 
Educational aasearch, 1971, 42, 327-343. - . 

• 1 

~hapiro, J:. R. An overvle. of problems eIIOoUD;~r.4 1ft 
apt~tude ... tre.-tment_1nteraati'On (A'1'I) r."~h for 
instruction. AUdiovlt1ua1 CO!!!9!!ica't:1on' RavH!', 1,'75, 
ll, '227-241. 

.. 
Smith, J. D. Xmp«ot of cOJllputer~.aisted inètrtaqtiOO, on \ " 

atudent a,ttitudes.', JouX11al.Of. Bducat:!Sfl1 '.~Obol0i1~o 
1973,6",366-312. " "" ,.,-,.", 1" ..'....-. ... .... 

fi , 

\ ';" , 

Snow, R. E. Reeeax-ch on ,ptitu4ït" ft»; 'l.a~ll9: a progt ••• 
report.,' Re"~~w o( !!!!!E9h' 11 .... /' 1976~ 4f 50-10~. 

, J, L .. /., , :' \ '" 

, , . '\" 

, l' 

\ 
, . 

" ' 

. 
~ 1 \ 1) 

, '~'" , , 

,~, 1 ~ 
, ~ L~ , 

" 

t ' 

-

1 / 

; " 
1 
; 

'j 

1 

, , 
, ~ " 



( ) 

, ~. 

" 

• 
, . 

, . 
.. 

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

Snow, R. E. 
theory,_ 

" 

Ind1vidua1 differences ana instructiona1 
E"duc:a·tional· Resea~cher, 1977, f, 11-15. ' 

84 

Spiè1berger, C. D. * The. effects of" ~nxiety on COlIlputer, 
assisted learnug. Paper presented a t a conference 
on -The Affective "Domain in Learning ,_n, Salisnan, 
~egon, 1 i 96'9. 

Sutter, a. G., & Reid, ". B. Learner variables and' 
, inter,!"personal conditions in computer-assisted > 

instruction. Journal of Educational pSYbholo9yt . 
1969, §J!, 153-rS7.. . ~ 

tilton, J. W. Intelligence test scores as indica"tive of 
1 ability to leam. ' Educatiqnal and Paychological ' 

Me. _nt, 1949, 9, 291-216., '. 
~ , 

'!'Obia., ., • Ducbaate.l, P.L.: Behtllvioural objeètives, 
and, li ty in CAl. Instruction.l Séience, 1973, !, 
231-242. 

White,' A."L., " Saith, D. ». A atudy of the .ffècta of 
vary1bg atudeDt reaponaibility for instructional 
êJeciaions in;,4 CAl course.. Journal of, Computer Based 
IDetruction, 1974, .!,' 13'::'21.· ' . 

. 
" 

" , 

, . 

... . .. 
, . ,\ -' 

( t ' ) \" t 

, , 
f'l • 1., 

1.. " - .. .>' 1) 'i, " 

~ 'i 
.. " 1,.., 

" 

,,:~:~,'.~:_~ •• ,' ~_'.'","~,\~:~. ~,,"~.,t~ ... ~'~"11 

.. 

, ' 

~( 
l, 

\ 1 
LJm.' 

i 
1 , 

i 
1 
1 
1 
1 
1 

• l' 

î 
1 . 
1 
1 
! ' , l, 

"r' 

.:..t 
~ 



: ' 

--'--., ---_._--,---------;---

( ) 

o 

APPENDIX A 

I-E Scale: tiTrait" 

The following questionnaire ia given to find out 

how important events in our sooiety affect different 

peopl~. Each item oonsists of a pair of alternatives 

lettered A or B. Please select the statement of each 

pair which you more strongly- believe to be the case 

as far as you' re concerned. Show the atnount of your 

85 

agreement by circling a number from 1 to 6. The number 
/ 

1 shows strong agreement with statement A and the number 

6 shows strong agreement with statement B. Be sure 

to seleot that which you actually believe to be more 
,F ' 

true rather than the one you think you should ohoose or· 

the one you would like ta be true. This i8 a measure 

of personal belief:' obviously there are no right or 

wrong answers. 

Please an~wer these items carefully but do not spend 

boo muoh time on any one item. 

for eveEY ehoiee. 

Be sure to find an anawer 

... 
Be sure to .~leet the one you more 8trongly believe 

to he the case as far as yourre concerned. AlBa try tOyl 
. , 

'. 
respond ta eaeh item indep!mdently when making your choicei \ 

do notJ he influenced by your previou8 choice. 

J 

----- --·-----....-..--,..-"' ... !---_______________ '_I_l ~~ ............. ,.".....,..r.i,.".".~ 
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Example: 

Statement A Statement B 

l enjoy listening to records. 1 2.1. 4 5 6 l don 't like listening 
to records. 

In this exampJ..e the number 3 has been chosen. This means that 
the person enjoys listening to records, but does not feel very 
strcytqly abo~t it: If he fel t lOOre strongly abOut it, he would 
have circled number l or 2. 

Statement A Statement B 
.. 

L Children qet into trouble 123 4 5 6 The trouble with most 
because their parents- children nowadays :i.s 
punish them too much. that their parents are 

j too ea8y with them. 

2. Many of the unhappy thinqs 1 2 3 456 Peoples 1 misfortunes 

J 

in people' 8 lives ~re part- resul t from. the mi stakéS 
ly due ta bad luck. 

3. One" of the major reasons l 2 3 456 
why we have wars is be- ) 

cause people don't take 
eno'ugh interest in poli-
tics. ) 

4. In the long run people 1 2 3 456 
get the respect tbey de-
serve in this world. 

5. .The idea tha t teachers are 1 2 3,- 4 5 6 
unfair to students Is non-
sense. 

6. Without the right breaks 
One cannot he an effec
ti ve leader. 

12345'6 

7. No matter how hard you try 1.2 3 4 5 6 
some people just don' t 
like YQu. 

they make. 
-

There will always he 
wars, no matter' how hard 
people try- to prevent 
them .. -

0 

Unfortuna te ly, an in di -
vidual' s worth of ten 
passes unrecoqnized no, 
matter how hard he tries. 

Most students don' t 
realize the extent ta 
which their grades are, 
influenced by accident
aI happenings. 

Capable people who fail 
to become leaders have 
not taken advantage of 
their opportunities. 

People who can' t get 
others to lika them. 
dôn • t understand how 
to qet Along wi th 
others. 

1 

, r 1 ~ 
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" 

J 
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() 

8. Heredity plays the major 
raIe in determininq one' s 
personality. 

9. l have often found that 
what is qoing to happen 
will happen. 

o 
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) 

1 2 3 4 5 6 It is one's experiences 
in life whJ.ch determine 
what they're like. 

l 2 3 4 5 6 Trusting to fate has 
never turned out as we11 
for me as making la de
cision to take a definite 
course of action. 

10. In the case of the we11 1 2 3 4 5 6 Many times exam questions 
tend to he so unrelated 
to course work tha t stu
dying is really use1ess. 

prepared student there is J 
rarely if ever such a 
thing as an unfair test. 

ll~ Becominq a success ls a 1 2 3 4 5 6 
matter of hard work, 
luck has little or' 

. nothing to do with it. 

Gettlng -a good job de
pends mainly on beinq in 
the right place at the 
right time. 

12. The average citizen can 
have an influence in 
government d~cisions. 

\ 

l 2 3 4 5 6 This worid is run by the 
few people in power, and 
there is not much the 
little guy can do about 

13. When l make plans, l am 1 2 3 4 5 6 
almost certain that l 
can malte them work. 

l ' 

14. There are some people who l 2 3 4 5 6 
are just no good. 

15. -In my case gett!ng what l l 2 3 4 5 6 
want has little or nothinq 
tç. do vith luck. 

16. Who qets to he the boss 123456 
often depends on Who was 
lucky enough to he in 
the right place first. ----

1 

11. As fai: as world affairs ' l 2 3 4 5 6 
are conoerned, mos~ of us 
are the vietims of forces 
.. can neither understand, 
nor e-on trol. 

;. 

it. . 

It ls not always wise to 
plan too far ahead be
cause many things turn 
out to he a matter of 
qood or bad fortune ' .. 
tomorrow. 

There is some qood in 
everybody. 

Many times we migh t j ust 
as weIl decide wha t to do' 
by f1ipping·a coin. 

Getting people to do the 
right thing depends upon 
ability, 1uck bas little 
or nothinq to do wi th i t • 

\ 
/ 

By taking an active part 
in poli tical and social 
affaira the people can 
control wor1d events. 

/ ' 
i 

! 
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18. Most peop1é don't rea1~ze 1 2 3 4 5 6 
th~extent to which tbeir 
li sare contrOl1ed by 
ace dental happeniQgs. 

19. One shou1d always be wil- 1 2, 3 4 5 6 
1ing to admit mistakes. 

( 

20. It is hard to know whether 1 .. 2 3 4 5 6 

88 

There real1y is no such 
thing as "luck." 

It is usualiy best to 
cover up ône' s mstakes. 

Dow many friends you 

--, 

or not a pellPn really 
-~- likes you. "\ 

have d~pen~s upon how / 
niee a perAQn~yo~u~.~a=~~e~. __ .. ~".~~~ 

21. In the long run the bad 
thinga tha t happen to us 
ar.e balanced by the good 
ones. 

1 2 3 4 5 6 MOst misfortunea are , 
the result of lact of 
ability, ignorance, 
1aziness, or aIl three. 

, 
22. With enough effort we can 1 2 3 4 5-6 

wipe out political-corrup-
lt ia difficult tor 
people to have much 
control'over the things 
that pollticians do in 
office. 

o tion. 

23. SOmetimes l can ,f t under- 123456/ 'l'here is a direct connec-
stand. how teachers arrive tian between how hard l 
at the grades they do. study and the grades l 

et. 

24. A good leader expec~ ;L ~ good leader maltes i t 
people to decide fo~ them- 1ear to everybody what 
selves.what they should do. their jobs are. 

Many times l feel tl'iat l 
'. ft. ls impossible for me 25. 1 

have little influence over to believe that chance or 
the th~nqs that happen to luck plays an important 
me. part in my life., , 

26. People are lonely because l 23456 There • 8 not much uae in 
they don't try t.o be trying too-hard ta plea-
friendly. 

/-
S8 People, if tbey 11kè 
y011, they lilte fOu. 

27. There la too much. emphasis l 2 3 4 5 6 TeUl sporta are an axcel-
on athletlcs in biqh . lent way te hù11d 
achoal. « chat:'Mter • . , 

28. 'What bappena to me ls' my 
own doing. 

j ~ 
), ! 

"" 

~" 
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29. Most of the ttme l can't l 2 3 4 5 6 
~derstand why politicians 

behave the way they do. 

\ 

J 

., ' 
__ '-" 1 
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In the ,long run 1:11e
people are'responsible 
for bad government on 
a national as well as ._ 
on a looal level. , 
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APPENDIX 13 

, 
Control Questionnaire 

Have you ever taken a computer assisted ins:truction course bafore? 

j'es no 

') 

/ 
Please circ1e one ·of the numbers 1 to 5 to show how much you Agree 
with the fo11owingstatements. 

1- Using the compùter (in this strongly 1 2 3 4 5 strongly 
course) will meet, the needs of Agree di':lagree 
the individual .. student. 

2. l feel l would have more con- strongly 1 2 3 4 5 strOn91y - "' 
trol over what l learn if l was· agree disagree 
dealing.with a person r~ther 
than a machine. J 

3. co~puter assisted instruction strongly 1 2 3 4 5 s~ron9lY , 
wil~ provide, a fair way of agree disagree 
~aling with all students (Le. 
treat eveJ;YJ)ody eqûàl). 

, 
JI/> ' 

4. 'The compu ter program is already strongly 1 2 3 4 5 s'trongly 
written and decided upon for agree disagree 
students. He' has no say in how 
h~ i8 to he taught. • J 

S. Computer assisted instruction strongly 1 2 3 4 5 strongly 
will control how the student Agree dJ,.sa9'ree 
i8 to learn tJü! mate~ial in the 
course. 

/ / 
6. One cannot argue with a computer strongly 1 2 3 4 5 -strong~y 

therefore computer instruction Agree 

Î 
di.agree 

will not be a fair way of dealing 
with arr students. . 

.. - , ) 

7. l f .• el thilt l will have control Itrongly 1234-5 8trongly' 
over what l learn from ,the com- agree " . diaAgree 
puter. 

,. 
( 

'" o , .. 

1 

f' 

1 

" 
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o 1 

.' 
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.' ~ 
't 

J 



() .... 

8. '!'he student can ask the 'professor 
to ohange his/her method of tea-
ching but must "like or lœnp" the 
way. t.:Jle computer is teach1ng him. 

~ ~ "'~ 

9. t~'1~~1 l woul.d have more control 
'of my marks if l were graded by 
computer rather than by the pro-
fes80r • 

. 10. If the student does not like the 
way the computer is teaching him, 
he oari change the methods of pre
sentation to "sui,~ himsel.f. " 

'-

strongly 1 2 3 4 5 
agree 

strongly ... ~ 2 3 4 5 
. agree 

strongly 1 2 '3 4 5 
agree 

) 

91 

strongly 
disagree 

strongly 
disagree 

strongly 
disagree --

./ 

'" " 

,1 

I_~, 

1 

i 

1 , 

.1 
1 

j 
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" APPENDIX C 

I~\ 
I-E~Scale: "state" 

~ 
we are interested in looking into the relationship 

between peoples' feelings on certain issues and the way 

in which they,learn, using the computer. A list of 

questions will follow which should take approximatelY 
~p 

10 minutes to answèr~ You will be asked questions two 

other times throughout the school year (between now and 
\ 

April). We are interest~d in your responses over this 

period of time. Ans"'er the questions by how you are 

. feeling at this moment. Your time and cooperation ls' 
j 

greatly appreciated, for it will help us to plan computer 

ass~sted instruction in the future. 

The following questionnaire ls to flnd out' the way 

lin whlch t i i t t . i t ff t cer a n mpor an events 1n our soc e y a ec 

different people. Each item consists, of a pair of alter

natives lettered A or B. . Please select the statement of 

each ~ ~CCh you more strongly feél (at tb.is moment) 
, 

to be the case as far as you' re concemed. Show the 

amount of your agreement by" choosing a number from 1 to 

6. The number 1, shows strong agreement w~th statement A, 

and the number 6 shows stroP-9 agreement with etatement B. 

-
, 
i 

1 · 

, 1 
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,<jê\ 1 
, 

) 

Be sure te select tha t which yeu actually feel to be more 

true, rather than the one you would i like to he true. 
" \ 

This is a measure of personal belief; there are no 

right or wrong answers. , 

Example: 

Statement A Statement B 

1 enjoy listening to records. 1 2 3 4 5 6 l don 't like listening 
to records. 

In this example, the nutnber 3 has been chosen. This means that 
the person enjoys listening to records, but does not feel strong
lyabout it. If he fe~t more strongly about it, he would have 
chosen nmnber 1 or 2. 

Sta tement A' 

1. In the case of the well 
prepared student there is 
rarely . if ever such a 
thing as .an unfair test. 

2. Becoming a success is a 
matter of hard work, luck 
has little to "Cio with it. 

} 

3. When l make plans, l am 
almost 'certain that l can 
make them work. 

Statement B 

1 2 3 4 5 6 Many times exam ques
tions tend te be so 
unrelated te course 
work tbat studyinq is 
real'Iy useless. 

I 2 3 4 5 6 Gettinq a good job 
depends mainly on 
being in the right 

.. place at the right time. 

I 2 3 4 5 6 It's not always wise 
to plan too far ahead 
because many things 
turn out to he a matter 

_ of good or bad fortune 
tomorro,w. 

~4. Who gets to be the boss 1 2 3 4 5 6 Getti~g people to do 
the right thing depends 
upon ability, luak 

often depends on . who was 
_ luaky enough to be in the 1 

right place first.' 

) 

j 

bas little or nothing 
to do with it. 

1''' :r. 
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*5. Most people don't realize 
the extent to which their 
lives are controlled by 
accidental happenings. 

6., Sometimes l can't under
stand how teachers arrive 
at the grades the y do. 

7. Wha t happens to me i8 my 
own doing. 

* Item removed. 

123456 
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There i8 real1y no 
8uch thing as "luck." 

/ 

1 2 3 4 5 6 There is a'-rdirect 
connection1between 
how ha rd l study and 
the grades l get. 

l 2 3 4 5 6 Sometimes l feel tha t j 

l don't have enough 
control over the direc
tion my. life is taking. 

" 
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APPBNDlX D 

Attitude Ouestionnaire 
) 

) 

1. Please circle the condition you were assigned to: 
-----

1. Practice and then test (3 only) 

95 

o • 

2. Repeat quiz as many times as necessary to attain 80%. 
/ 

2. Which of the two conditions do you fee1 is more structured? 

1. or 2. 
, 

3. Would you pre fer to have been assigned to the other con-
dition? Yes or No .. 

4. Did you feel the computer quizzes were a means of learninq 
the material or of testing Y9u on the materia1? 

1. Learning or 2. Testing 

5. Did you feel that the condition you were assiqned to was 
very structured? Yes or No \ / 

6. Did you encounter Any d!fficu1ties in using the computer? 

1. No .. 
2. Yes 

3. Yes -

difficulties in signing-on, signing-off, uSing 
the message facility, asking for feedPack para-
graphs, etc. '. -
"run aborted," program errors; power going off, 
etc. 

7. If yes to AboYe question, approximate1y how many times did 
you encoun~r these difficulties? 

1. 1-4 times 
2. 5-8 times 
3. 8 or more times 

COMMENTS: 

J 

'rIIANl( YOU FOR YOUR CQOPERATION 

<' 
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! APPENDIX E 

for Ea~h It.em i. Frequencies of Responses 
1 J. , 'i 
~ 1",· r on the I-E Scale 

1 

) 

Il 

Item 
,f 

1 1 . 2 3 4 5- 6 .Missing 

0 

*1 0 4 14 '19 10 1 0 
2 4 Il 12 15 J S . 1 0 
3 1 3 13- 16 6 9 - ---0- --\---- ' 

4 0 7 10 - .,12 Il 8 0 -
5 5 6 16 12 4 5 0 
6 6 14 12 12 3 1 0 
7 ,2 10 8 9 10 9 0 

*8 1 1 1 14 17 14 0 
9 10 12 7 8 6 5 0 

1 

10 2 15 15 11 3 2 0 
Il 2 6 8 18 6 8 0 
12 5 8 9 9 ' 9 8 0 
13 8 12 6 9 9 4 0 

~ ,. 
*14 '3 2 4 4 10 25 0 
15 7 10 17 6 6 2 <[ 0 

]. 

1 

16 7 '- Il 13 9 7 1 0 
17 3 Il 16 7 6 5 0 
18 4 2 12 _ 20 S 5 0 

*19 31 Il 3 2· 1 0 ,0 
20 5 8 lS 11 6 3 0 

",[ 

21 4 3 ' 8 11 lS 7 0 
22 4 6 9 -15 5 9 0 
23 4 19 Il 8 4 2 ..-n 

) *24 4 6 10 9 .11 8 o· 
25 2 5 14 17 1 3 0 
26 5 6 15 16 3. 3 0 '., 

*21 0 2 6 lb 22 8 0 'l,; 
28 1 20 8 8 5 0 0 
29 6 7 14 15 } 5 1 0 <:> '-

," 

*Fillet items 

.....-

) 

() 
, 
• 

j / .! 
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Item 

*1 
. 2 
·3 

4 
5 

/) 6 
7 

*8 
9 

10 
11 
12 
13 

" *14 
1S 
16 
17 
la I..~ " 

~19 
,20 

21 
22 ...... 
~3 

*24 1 

2S 
26 

*27 
28' 
29 

, 

\ 

/ 

, 
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APPENDIX F .,. 

o 

MeanEt and St~ndard Deviations Per Item \ 

on the I-É'Scale 

, , . 

Mean " /Standard 
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De'tiation -
I~,. 

J.79 .94 
3.19 '1-.21 
4.04 1.27 
4.06 1.31 
'3.39 1.39 

/ 2.89 .1.23 
3.88 1.54 
4 .• 81 1.08 
3.06, 1.65 

'J.08. " 1.16 
3.92 1.36 
3.69 1.61 
3.23 1.61 
4.90 -1.53 
3;00 Q 1.35 
3.02 1~34 
3.35 1:41; 
3.73 1.28 
1 .. 56 ~.94 . 
3.29 J ~:35 
4.06 1,4'$ 
3.79 1.52 
2.89 .1.27 
3.85 1.54 
3.65 1.18 

o , 3.31 1.27 
4.58 1.'05 
2.66 , 1.22· 
3.19 1.25 

, . 

*lilleC' it .. a ,; 

", 

" 

! « 
' ,. '-;. 

" ','V _;;~ '1 . , 
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APPENDIX G f 
t CQ'rre1a tions Among Items on the I-E Sca1e 

f-

I 

Item *1 2 3 4 5 6 7 8 

2 -15 
3 22 -17 
4 13 10 43 
5, 05 . -04 12 32 
6 04 22 10 31 -01 

~ 7 27 13 06 26 --04 ; -06 
*8 . 27 -16 -09 05 08 -18 15 
9 -32 20 -40 -29 -11' 01 -14 -18 

10 -04 -11 27 29 29 -10 -30 "'19 

" t 11 -01 -09 25 11 22 06 -40 -04 

" 
12 25 04 28 45 39 06 00 35 

f 
13 21 14 15 18 36 -14 13 04 

*14 16 03 ' 00 ,05 11 -21 03 46 

. t 15 -10 ,13 10 11 03 -06 06 " . -12 
16 / -05 Q4 04 04 07 -10 11 -],3 

1 1 17 -06 15 23 23 01 10 03 -14 

f 
18 15 -06 39 24 23 -29 13/ - -10 

*19 -13 02 09 Ol: -17 32 -36· -29 

JI ~ 
. -07 29 -14 -12 16 37 07 -03 

'. 2S 03 ,20 14 -05 -00 .oS 01 -25 
12 -34 26 26 20 -03 -07 22 

-27 18 11 14 12 22 -28 -26 
1 * 4 14 04. 4~ 16 13 -19 -03 23 . 

1 
25 -16 -04'" 27 04 13 -10 -03 709 
26 -21 04 03' -10 -31 08 ;"04 -06 

1 *27 15 -19 -03 . -10 -16\ -18 24 34 
• 1 28 

....... 
-01 29 45 37 18 17 10 " '-14 

29 -07 17 -OS 08 05., 46 -11 -22 

", 
.é 

1 

*Filler items ' , 

: ~ ~ 

-r 

~ .. 

( 
j 
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Item 
• 

2 
3 
4 
5 
6 
7 
8 
9 

10 
Il 
12 
13 
14 
15 
16 
17 
18 
19. 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

1 

APPENDIX G (Cont Id) 
, f 

Correlations Among Items on the 

9 10 Il ,12 13 , 

... 

(), 

\ 

-18 
' \ 

-05 25 
-07 24 26 
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APPENDIX H 

Varimax Botated Factor Matrix of I-E &cale ~ 
!? 

FACTOR 1 FACTOR 2 FACTOR 3 FAC'1'OR 4 1 FACTOR 5 FAé'rOR 6 FACTOR 7 
-' 

2 0.17091 0.05819_ -0.20043 -0.19506 0.31418 -0.11704 -0.00649 
3 '0.12045 0.08343, 0.12351 ' 0.74337 0.05404 0.21978 0.27897 
4 0.17223 0.47850 -0.0798"2 0.58904 -0.05158 -0-,,00414 -0.03986 
5 - 0.02465 0.71441. 0.1.4633 -0.04150 0.04177-' 0.04870 0.00743 

* 6 0.05278 -0.017N' 0.03536 ' ,0 .. ·29302 0.05173 -0.48954 -0.09751\ 
7 0.10209 Q.09478 -0.76395 :,0 .1807~ 0.05273 0.08365 -0.096.88 
9 0.1'911 -0.06075 0.03650 --0.61020 -0.18972 0.01082, 0.23714 

10 -0.12540 0.27445 0 .. 48466 0.22515 0.08612 0.2S787 -0.07039 
Il 0.28599 0.18272 0.58570 0.13332\ 0.08218 0.04561 -0.07398 
12 -0.04323 0.62074 0.07605 0.19463 -0.08171 -0.03217 ().17446 
13 0.21833 0.40204 -0.1.4023 0.06326 ' 0.30237 0.20311. 0.29503 
,lf; 9.76973 0.0233' -0.00683 -0.09199 -0.12780 0.12824 0.19935 
16 0.38686 0;05975 0.03506 0.04699 0.15753 -0.01670 0.00217 
17, 0.26941 0.07053 -0.03856 0.09841 0.34348 0.10790 0.22291 
~18 0.30620 0.1814a. 0 .. 05565 0.21132 0'.03660 0.76378 -0.00306 
20 0.31130 0.22449 -0.00602 -0.06643 0.04815- -0.53964 0.01453 

-al -4.03165 -0.07280 0.11862 0.11457, 0.85528 -0.00365 0.05358 
*22 -0 .. 05387 . 0.23164 . 0.05256 0.16910 -0.01.967 0.01176 -0",0941.5 

23 0.32923, 0.05784 0.38476. 0.00075 0.34508- -0.07421 0.01099 
*25 0 .. 11897' 0.-14283 0.02381 0.02149 0.07316 -0.01126 0.86402 

26 0.63733 -0.45243' 0.17539 0:04772 0.07662 -0.02604 -0.15810 
2a 0.59568 '0.20499 -0~10492 , 0.28879 0.21934 -0.03480 0.40202 

"*2' -0.05786 0.0.9000 0.10943 -0.08560 0.02483 -0.01831 -0.Q4496 
\ 

*%i:eIaa tNbIIequen t1.y removed. 

Bote:. Riller"itèm. not inc1uded in analysis. 

~~~:~~~;: ~~; ~ 

,n 
;:f 

.j 
(, 

'f 

FACTOR 8 

, 0.28615 
0.02903 
0,,18830 

-0.05052 
0.60-259 

-0.07926 
0.31957 

-0.03139 
0.01981 
0.11638 
0.00871 
0.05718 

-0.29815 
0.27082 

-0.04648 
0.08775 

,-0.06665 
0.06073 
0.26769 

-0.10338 
-0.07691 
0.13335 
0.76327 

'--

fl 
---

'--

FACTOR 9 

0.31118 
-0.13268 
-0.07169 
-0.02041 

0:13760 
0.10703 
0.15599 
0.04758 
0.03581 

-0.10813 
-0.16946 

0.04988 
0.07760 

-0.17259 
0.09856 
0.38976 
0.09534 

-0.85168 
-0.14479 

0.10482 
0.09499 
0.01672 

-0.04239 

--

j-t 
o ...., 

'--

1 1 

1 

l 

1 
1 
1 

i 
1 

l, 



1 

~ 
~ 

\ 

• 3 
li 
~ • . cra ... 
I!Q '-

,> , 

5 

4 

3 

2 

l 

l 2 

Factors 

Pigure 2: 

APPENDIX l 

\ 
1 

~ 

...... ----, ~ ----_ ......... -............... -............ ._-
3 4 5 6 7 8 - 9 

~ 

Seree test.on I-E Scale Factors (cf. Cattell, 1966) 

\ 

\ 

"~ ~~~" .. _~~ ... __ .............. _ ..,. ...... _"""" ..... .4~_"'~_d_"'4J~~_ ~,--~ 
~.aMsütl!i1l'#t iÇ -,; " ........ ,."..., 

-. 
î ........,. 

.... 
0 
w 

'\ 

;-



Item 

1 
/ 

.--- 2 

3 

4 

5 

6 

7 

8 

9 

10 

". 

;, 

-1 

('-'~ 

,/ 

APPENDIX J 
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AP~ENDIX K 

Means and Standard Deviations per Item 

on the Control Questionnaire 
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Item Mean Standard 
Deviation 

l 2.96 .97 
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