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. ABSTRACT ‘ N '

The study investigated the~effects of exposure to
computer-asslsted testing (CAT) as an effective instructional method
and its effects on attitudes toward computer-assisted instruction
(CAI). Five computer quizzes-consisting of 20 randomly drawn
multiple-choice questions were individually, agmlnistered on .10

~ teletype terminals. A feedback mechanism was incorporated in the CAT
program and provided detailed explanations of guestions. Results
indicated _ that subjects exposed to CAT had significantly moxe
favorable attitudes toward CAI than subjects not exposed to CAI. In—

_ addition, CAT was perceived by students to be an effectlve '

.~ instructional method in aiding mastery of conceptual and factual
mater1al (Author) U
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. ABSTRACT °

The study investlgated the effects of exposure to cpmputer—assisted testing

(CAT) as an effective instructional .method and its effects on attitudes toward
compitér-assisted instryction (CAI). Five computei quizzes consisting of twgnty

randomly'dtgwn gultfple;choice qhestions_were individually administered on ten

teietypeztérm&nalsﬂ A feedback mechanism was incorporated in the CAT B oéram

v

and ptoyided’ﬁet&iled explanations of questions. Results indicated

posed to CAT had significantly moxe'favégrable attitudes toward CHI than Ss not
P 4 -

’ .

exposed’to CAI. *In addition,  CAT was perceived by students to be an effective

. &
instructional method in a1d1ng mas€ery of conceptuel,and facgtual material.

L . v : . /
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*  An Attitudinal Study of Computqr:Assist%g Testing As A Learning Method ,

Educators fnd‘psychologists have become increasingly aware of the ﬁsyéhoL

~

\ logical and socioclogical problems inherent in the typical claiéroom approaches

‘to learning of which evaluation forms an integral part. The constructiqn of

.

" achievement examinations i3 a task mapy instructors find difficult and which

requires a considerable amount of time and énergy.

»

In recent years, computers ‘have been used to generate exapinXtions for

.

traditional courses (Ansfield, 1973;-B:own,'f973; Dudley, 1973), and for student-

paced courses (Cuhen & Cohen, 1973). Theoretically, these tests should provide
the studen't with valuable information via the correct answers, yet the use of

the computer ip providing diagnostic feedback on student examination results

has been limited. Ansfield (1973) describes the Automated Examination Generator

(AEG) in use at the University‘?fipiéconsin at Oshkosh, .a program designed to

* e

generate examinations from an “item bank, grade academic achievement, record each
. . : ] .

= b " €
student's performance, and provide some individual commehts designed to remedi-
- . \ - . .
ate particular scholastic weaknesseé. )
g - ;e . . y %

To achievé optim%1 learning however, it has been a}gueq that an essential

element, that of immediate knowiedge of correct results (KCR); is‘missing (c.£f.

A ) .
Skinner, 1968).4 But most computerlgeﬁﬁrated examinations have as their primary

att g;aluation. Computer constructed éxaminat}ons.can provi&é efficient, low”
. / .. [I. .
. cost, quality pyocedures for repetitive evaluations of pérforménce using equiv-
. - . ) R . . . .
ro alent ekaﬁination forms (Qartwright, 1975). Nevertheless, m;st attempts at
’ R . . . .
.computer-assisted teé; éonstructibn (CATC§~have‘centered on theaprodqction of

- ~

.pencil—and—paper varieties of mult%ple—choi&e ¥tems which lack the provisipon for

v
.

.. t .
immediate feedback, and consequently for improved learning.- .

- . -
-

- . ‘ - . “/
One of the regsons for the lack of immediate feedback on computer-constructed
PO . R R R
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. ' . , o
tests ,is that although the test is generated and scqred by the computer, the .
. . [ N

student has no actual contact with the machine, often*resuﬂking in relatively

“4 . . sy . a
‘

" long delaye between the writing of the test and the return of the~resu1ts.
: ) y

An alternative method of resolving this difficulty would be to.allow the

.

. . .

v’ computer. to actually, admihister the test and provide feedback, in process, on
. \ . )

each test item as it is enpounfered. While this form of computer-assisted

testing (CAT) is more costly than CATC, there are positive advantages. 1In
]
addition to immediate feedback regarding the borgectvrequnse, elaborate feed-
» 7 B T )

back paragraphs can be provided containing text page numbers for further.study

’ and 2xplanatians as to wHy alternative responses were incorrect. ‘' This- then
x R . ’ :

constitutes a form of interactive co&puter—assisted testing and in many ways

N . .
resembles computer-assisted ingtruétion (€Al) because of its provision for -,
! . 5 5 ‘
' immeaiate feed ack. ﬁf/ . .
v ‘8 e d

Student attitudes toward specific methods of learning, includlng CAI have

‘

been jshown to be highly correlated with achievement (Bundy, 1968) Mathis, Smith

and Hansen (1970) eoncluded that_exposure to CAI prbduced positive attitudes to- '

2

wards CAIL as a 1earniné ﬁethod. In addition,.Goodmae (1968) has suggested that

W,

~ N

attitudes towards CAI may be modified by particular’programs and systems.

.

even though they may never have experienced those methods. (It is possibfe that

. . .
- ~ -

-~

these attitudes méy be modified by exposure to othef similef instructional'systems.

Thus, ‘the present study dttempted to ascertain the effect gﬁxexposure to CAT on

’ {
attitudeé/towards CAL as well as assess, student perceptions as to its usefulness as

r. -
1

an,iﬁStrthiqnal method. L ' N

L -~ s

{;(‘4‘{ Y - . ; S , o .
‘ METHOD . '

: £ - /
&fzubjects . " . ’ . o S te
i é? The subjects were 29 male and 95 fbmale studenﬁs all having at least an

Students often have particular ettituqes toward certain instructional methods

v,




’f” ditional types of evaluations such as classroom quizzes and final examinations.

Y ~ . . :2
text for further reference., The pas&,criterion_ﬁor each quiz was set at 7OZ and
. - ) 'S - - .
’ N “re N — .
students who did not meet the criterion’wefe required to repeat the quiz. Quizzes .
< L ) N ) A s z 'S
*  were administered oh ten teletype Model- 33 terminals. *- - < o ..
. - ] - s

~ . -

. . \ . 2 . -
undergraduate degree with a mean chronological age of 21 75 years, enrolled in

. -

a one year elementary teacher education program at McGill Universiﬂy Of the
124 subjects 51 majored in early childhood education (kindergarten through

grade 3), 60 in later childhood education (gra es 4 through 7y, 9 in French as |

a second ‘language (kindergarten through)grade,j) and 4 in art education (kinder-
, f : ' '
garten through grade 7).° - | . T

> ’

, . . . e L

Procedure =~ ) ' S
D UEEE—— . — - ,

Ao Students were assigned to one of six sections of an introductory course in

A : ¥

educational psychology at McGill University. Although all sibjects prodyced

written ass1gnments,for course grades, subjectSZin three sections were exposed

Fa

te' CAT while subjects in the remaining three sections werE'exposed to more tra-

«{ > 7T .
Five hour—long computer quizzes were designed and administered_to students in the/
2o - ~ g 7

experimental group. Each quiz contained twenty multiple~choice -questions ran- ~

= . R

domly selected for each student from a bank of items. The test items were keyed.

N L - . - - o
to the course text (Biehler, 1971) and were supplied by the, publisher. After

each questiﬁn,the,student typed in a response and was informed if his response was -
. - s - -~ ~ ~

v -

correct_or incorréet. In additien*rsggdentf;had the option of’requesting a feed—

¢
back paragraph. This feedback paragraph was a significant feature of the computer

quizzes and provided explanationg giving the correct response, the reason it was

- AR
- \

correct, the reasons alternatives were incorrect, and a page number in the course

~

At the end of the academic year, the_Ieaching?ﬁethods-Questionnaire 11 _,1
. -~ * 45

) 0 - -
- . . - [ —

(Cartwright, 1973) was administered to_all students. This ouestionnaire is a revision'




A )

¢ -4 - . -t R

of one develdped by McLelsh (1970) to wﬁich were added revisions of items by

N

Foster (1970) The questionnaire consists of five scales of ten items* each ‘ '
L . -

designed to elicit attitudes toWards 1ectures, tutorials, seminars, rogrammed 3

» . .

/ .
#
instruction (PI), and computer-assisted instruction. Students were given a 1
. oy

descriptive paragraph on each teaching method‘ with items relating to it. They \

\
e % {

o were asked toxrate each item o a four point scale, ranging from strongly agree \

. s

. to the non-CAT group,

" These results weré unrelated to' the age or sex of the subjects. -

4 \‘ & ;—:.
to strongly disagree. The questionnaire yields five scores, one for each. of the

A &N

teaching methods involved. In additien, biographical information and data on

student's perceptions of CAT and computers in general were obtained from each

student’ . ' ’ _'. >
M +
. [}

RESULTS
Scores on the five scales of the Teaching ﬁethods Questionnaire II were
= i . N

computed and t tests were performed to determine if differences in attitude ex- .
isted between the CAT and non-CAT groups. s o

p] < -
- L =

b
] ' . ~ -4

3 > Insert Table 1 about here - : :

-

7

-
&

The‘fig@res in Tallie'l syggest that compared to the non-CAT group, the CAT

group scored significgntly higher on_scales measuring attitudes towards lectures,

programmed “instructj n\tand computer-assisted instruction. In agdition, compared

‘s udents exposed to CAT tended to perceive the computer v
o . : -
)Jizzes as being more of a“learning than an evaluative experience (X2 = 4.78,

[ °

=1, p_( 05), reported learning more from computer quizzes than traditional

classroom examinations (X2 = 28.23, df =1 p.< 001), and in.generis tended to raﬁﬁ.

e

CAT-as being superior to traditional classroom exams (g? 6.29, df = 1‘ p_<:05)

- ” ]

« - -

P



. A one-way anal'yé,i's of variance however, (E-(3, 120) = 3.99, p ¢ .01) suggested

that subjects~in3thé different ‘teacher education programs differed in their att-
o s - .

Further analysis revealed that students in
. -
programs lead1ng “to teacher cert1f1cation in early childhood education had sig-

itudes‘toward\the computer quizzes.

nificantly more positive attitudes toward CAT than did students in later child-

hood programs (Scheffe,

« . . -

» »

p< .Ol).

———— .-

DISCUSSION

-

S The fact that studenbs exposed to computer—assisted testing showed signi-

L i Yoo

ficantly;bégher attitudes towards both CAI and PI supports Goodman's (1968) con-

- K
’ *,

tention fhat attitudes towards CAI may be modified by particular programs and
systems,“and suggests that attitudes towards various learning methods may be

generaiized from expérience with similar learning methods. It was expected that

.
v

’ [ ]
exposure to computer—asslsted test1ng would produce some shift in attitudes to-
wards Cél and perhaps PI however it was not clear why attitudes towards lec-

tures would also be pos1t1ve1y affected One possible explanation suggested by

R

an indEPendent evaluatlon of the course (Barnett 1974) is that the insEructors

-

Qﬁw 1nftiated the coq}qter quizzes were perceived by students to Be.better lec-

turers ‘and that this perception may have been reflected in the responses on the

. - . ' -
lecture :scale. - . . he

D
-

'*  The,students

- ~
' perception of the computer quizzes as a leagglng.rather than
A .

»

' L} ) L ~ l g e
! . at evaluative experlence lends support for the continued study of this type of

comﬁuter—asslsted testing as a learning method.

Because of the interactive nature

‘ of the proggam, RCR,

explanatory feedback paragraphs, and keyed text page number

can all'be proyided immediabely after each item. In addition to receiving {al-

uable infofmation on the required concepts, students are continuously conscious
. . - «

i -3

’ * i * .
. ~ [




of their progress during the test. Perhaps it.1s for these reasons that students

~ . o

<tended to report learning more from interactive computer—assisted testing and

tended to rate it as superior to txaditional classroom exams.

\ . =~ .
The finding that participants in different teacher education programs held
\ )

different attitudes tg::rds CAI was net unexnected though it was predicted that

the effect would be in the opposite direction. It was expected that students in

L
early childhood education who tend to be more humanistic and child-centered would

>

see CAI as cold and dehumanizing, while those in later childhood, who ére subject- -

.-

oriented would be more favorable to CAI. In addition, it was thought that later

3 -

~

. ¢ ¢ . . * R
°

childhood students might perceive the more practical applications of computers in
P = . j - £
the classroom. The reverse was found tp be the case, and the reasons for this

remain unclear. Nevertheless, it is important to notfe that differences in atti-

@

. ‘ .
tudé do exist among different program participants and this may be of interest to
- i ?-
. ‘teacher educators. ’ ) . VA
. X o
While interactive computer-assisted testing remains a more expensive form of

-

2

testing, numerous advantages become evident. The actual programming of test items

\ «

is'relatinely simple since the structure of every item is basically the same as -
\ . ° a ' N
every other item.' Usually, the, task can be undertaken with a minimum of error by

L]

'_ relatively ‘unsophisticated student assistants._ Uniike many other educational

innovations, computer-assisted testing is less threatening in that it need not change

Y
. . i

the role of the instructor and can often ne introduced into conventional courses

. o . - -

with existing staff. From a leapning point of view, the ability. to provide various .
kinds of.immeniate feedback in a testing situation would seem to.offer unique -
. J . . ¢ -
., bossibilities for further research investigating the role of feedback in learning.,

. ° . ‘ , 5

It would appear that the use of interactive computer®assisted testing represents a

viable alternative to both CATC and more traditional forms of classroom evaluation,

. . *
' -
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Table 1

~

o

Means and t Values for Differences in gtudent Exposure to Computer-Assisted Testing

Y

Sub~scales of the Teaching

Means - -
Method Questionnaire II 2 '
~ : CAT -Non-CAT df = t. p*
. Lecture - 11.83  10.08 122
Tutorial 16.01 16.70 122 )
Seminar / °16.,18 .-17.02 122,
** Programmed instructipn 14024« 12,79 122
_ . Computer Assisted Instruction. 15.18 ,i3.79 122 2.9 .05,
. , : : Y .
- - -
* two tailed test : E N .. .
) /A ’
8 K
’ /-’\ K ‘ )

%
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