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INTRODUCTION

This study reports on research
conducted over a eight-month period
in four grade seven classrooms. The
students and teachers involved took
part in an electronic learning project
aimed to provide students with a range
of experiences in a variety of
curriculum areas. From the perspective
of the researcher, it was an interesting
opportunity to siudy the effects of a

greater-than-usual number of
computers on the students' attitudes
to computers and how these attitudes
were mediatedbythe modus operandi
of the teachers. The project provided
additional interest in that two of the
four teachers operated in a cooperative
mode, whereas the other two operated
indeoendentlv.

The particular construct that was
used to study the effects on students
was computer anxiety. Montag,
Simonson and Maurer (1984) defined
computer anxiety as 'the fear or
apprehension felt by an individual
when using computers, or considering
the possibility of computer utilisation'
(p. 5). This psychological 'state' has
received considerable attention in the
literature. The major impetus for this
interest has been to develop a better
understand ing of the construct in order
that anxiety and negative attitudes
might be reduced, since research has
indicated that negative attitudes and
anxiety aff ect performance and
motivation.

Anumber of correlates of comDuter
anxiety have been studied, including
its relationship with personality,
gender, prior experience including
home use, mathematics anxiety and
age. In terms of personality, intuitive
and thinking individuals have been
shown to exhibit lower anxiety than
their sensing and feeling counterparts
(Chu & Spires 1991). Studies on gender
have produced mixed results, with a

number of studies reporting greater
anxiety in females and others reporting
no gender differences (Bandalos &
Benson 1990). Experience with
computers and computer ownership
have been shown to be important
factors in reducing computer anxiety

(Loyd & Gressard 1984; Hayek &
Stephens 1989). Mclnerney, Mclnerney
and Sinclair (1991) caution, however
that complex situational and
individual variables need to be
considered when consid-ering
experience since '... f or some
individuais, greater computer
experience in fact worsens anxiety.'
Bandalos and Benson (1990) concluded
that computer anxiety is a multi-
dimensional construct with highly
correlated factors.

Most of the studies of computer
anxiety reported in the literature are
characterised by short periods of
duration and by a narrow focus on a
particular computing activity. The
interest here was to study the computer
anxiety of students working in natural,
uncontrived settings over a longer time
span, and in settings where the teachers
had control over the nature and timing
of the variety of activities undertaken.
Hence, the major research question
concerned the effect of the presence of
a greater-than-usual number of
microcomputers on students'
computer anxiety in typical classroom
settings. Since time over which the
computing experience took placed has
been identified by Honeyman and
White (1987) as an important
consideration, and as the duration of
the present study covered most of the
school year, it was predicted that the
level of computer anxiety across all
three groups involved in the study
would decrease. Additional ouestions
which emerged as the study
progressed related to the causal factors
of large shifts in computer anxiety of
some students and the effect some
students' initial predisposition for
game software had on their later
attitudes towards computers.

METHODOLOGY

The students involved in the study
came from the four grade-seven classes
in a large metropolitan primary school
in a provincial city. Two of the teachers
operated with 63 students as a

cooperative unit (class C) at one end of
a teaching block. One of these teachers
was replaced by another during the
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year without any disruption to the
cooperative organisation. The other two
teachers operatedwith 31 and34 students
independently of each other and the
cooperative group at the otherend ofthe
teaching block (classes A and B). The
cooperative group controlled six of the
computers at their end and in the case of
the independently operating classes,

their six computers were positioned
closer to the class whose teacher was
also the comDuter coordinator of the
school, ut-r u..l.ge-"nt determined by
the layout of the classes and facilities. It
was considered that the students in the
three groups were well matched in terms
of previous experience of computers at
school. One or two computers had
previously been available at various
times in each grade-six class during the
previous year. Also the method used bv
the school to allocate students to classes

at each year level was designed to
produce an even distribulion of ability
and socio-economic groupurgs.

The instrument used in the sfudy n'as
the computer opinion sun'er' (Simorson,
Maurer, Montag-Torardi & lVhitaker
1987) which generates a computer-
anxietyindex (CAN). The possible range
of scores for the CAN is 26 to 156, with
higher scores indicating greater anxiety.
It consists of twentl' six positively- or
negatively-worded Likert-tvpe items
considered indicative of a person's
feelings of an-riety ton'ard computers.
Examples of the types of items included
on the CAIN are 'Har-ing to use a

comouter could make mv life less
enjoyable'and 'l look fonvaid to a time
whencomputers are more \\-idelv used.'
The CAIN was found bv the authors to
have high reliabilih' estirnates. It was
also found to correlate significantly to
the 'state' portion of the State-Trait
Anxiety Index (STAI) score
demonstrating its concurrent r-alidity,
as well as to a score based on the average
of two obsen'er's judgement of student
anxiety when students n'ere u'orking
with computers.

The 26-itemCAIN n'as administered
to students in April, four u'eeks after the
microcomputers \rere first used. The
fnrrr foerhorc \\'orp Ljr\en a seml-
structured inten'ierv during the same

week designed to promote discussion
about the use and organisation of the
computers. A random group of eight
students from the three class grouPs
were also inten'iewed on the same day.
The computer-opinion survey was
administered again in late November of
the same year, after a period of eight

months. Teachers and selected students
were re-interviewed. For the student
interviews, two groups were used; those
who had exhibited low anxiety, as

measured by the CAIN, and those who
had exhibited strong shifts to high
anxiety. It was considered that by this
means, causal evidence for students'
change in anxiety about computers
would be more apparent.

RESULTS

Computer anxiety data

The design used to analyse the CAIN
scores was a balanced repeated-
measures analysis of variance, with
gender, and class as between-groups
factors. The repeated measure was
represented by the pre- and post-test
CAIN scores. Means for each individual
cell in the analysis are plotted infigure 1.

The difference between the pre-test
and post-test average CAIN scores was
significant (F = 8.04, df = 1. /78,p <0.01)
indicating a general increase in computer
anxiety across the three class groups for
the period of the study. Figure 1

illuslrates that only the boys in class B
achieved a reduction in computer
anxiety as a result of their eight-month
experience. Pre- and post-test means
for the combined group are listed in
table 1. The difference between the
means for the three class groups from
the pretest to the posttest was also
significant (F = 3.44, df = 2/78, P <
0.05). Means for each class group are
also listed in table 1. A post-hoc test
indicated that significance referred

only to the means for classes A and ts.

This provided evidence that influences
within the two independentlr'
operating classes had affected the
CAIN results.

The main effect for gender \ .as not
a significant factor in the analysis. Pre-
and oost-test means for males and
femaies are listed in table 1. For the
four possible interactions between
variables in the design, only the
interaction between class and gender
was significant (F = 1.13, df =2/78,p <
0.05). This is illustrated in figure 1 by
the high means for the class B females
and the relatively low means for the
class B males compared to those for
the other two classes, whose pattern of
means was similar.

INITIAL INTERVIEWS

The initial interview with the teachers
revealed a general concern about
equipment reliability, the lack of
printers, loose cords, faulty disks and
an initial lack of suitable software,
necessitating a greater initial reliance
than intended on educational games.
Similar access to the computers was
given to students in classes A and B as

for class C, the larger cooperative
group, although class A and B students
accessed the machines in pairs whereas
class C students worked individually.
Access was also provided before school
as well as during the lunch hour.
Teacher B indicated a problem with
noise when direct teaching was being
undertaken, whereas there was less
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Figure 't- Mean prctest and post-test CAIN scores for males and females in the three classes
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V GETTING ANXIOUS ABOUT ELECTRONIC LEARNING

concern in the cooperative group about
machine placement and noise as class
C were not constrained by the need for
two separate teaching spaces. A
concern was expressed about the need
for inservice on computing, with
teacher B indicating that she was 'an
absolute novice,' r,r.hereas one of the
cooperative teachers felt 'very
confident with word processing.' The
class A teacher indicated that he was
the computer coordinator for the
school. It became evident durine the
interview that teacher knowledge and
attitudes about computers varied
considerably in the group.

Other teacher concerns included the
differential access of students to the
machines. This was a particular
problem in the mornings when the
same students'hogged' the machines.
Fixed rosters had to be drawn uo in
class time and students became verv
upset if they missed their turrr, for
whatever reason. As one teacher
explained ' . . . if you want to withdraw
a privilege, if you withdraw a

computer, it's like their throat's been
cut!' Extracting students from
machines was a particular concern for
one teacher who, at times, had to
threaten to turn the machine off. At the
point at which the interview had taken
place, the cooperative group had
mainly concentrated on word-
processing, whereas teacher B

indicated that the game program
Grocery Store had also been used for
thinking-skill development. Teacher
A indicated an equal emphasis on
word-processing and Logo.

Eight students were selected at ran-
dom from the three groups to gain
their perceptions as to the use of the
computers at this early stage. Games
were the most popular activity on the
machines with word-processing least
popular. This appeared to relate to
problems with typing and'finding the

letters on the keyboard.' No system-
atic keyboarding activity had been
undertaken. Al1 students indicated a

preference to work on their own for
greater control of the machine and the
activity undertaken. About half of the
students had some reservations about
their confidence at this stage and all
expressed a desire for more access.
One class B student indicated that her
teacher 'doesn't really like us on the
computer because we're missing out
on a lot of work.' All agreed that boys
were accessing themachines more than
girls. Accessing the colour monitors
appeared to be a particular concern.

CONCLUDING INTERVIEWS

Teachers rt ere again interviewed in
late November atwhich time theywere
shown the initial and final CAIN scores
and r,,"'ere asked for comment on the
large shifts for some students. There
was some concern that the survey
questions used to generate the CAIN
may har.e been difficult to interpret for
some students as some questions were
de) iberately asked in the negatir e. The
class B teacher identified three of the
female students with large upward
shifts in the CAIN as her students,
whom she described as being 'very
capable.' Other comments related to
the questions not being 'user friendly'
and the behaviour of one boy who had
experienced much frustration with
syntax while using logo and u'hose
CAIN had nearly doubled.

Some of the management concerns
expressed during the first interview
were sti11 present, including problems
with machine breakdown and loose
cords. Class size was also seen to be a
significant constraint on access.
However, there was evidence from
teachers' comments that students had
made considerable progress in their
use of the computers as indicated by
fewer interruptions to the teachers

lvhen they were working
lvith the rest of the class
and in terms of progress
individuai students had
demonstrated. Some
teacher comment
suggested that a number
of students had out-
stripped them in their
ability to use the
machines. In some cases,
they were using the more
able students as peer
tutors for other students
having difficulty. The

over-assertiveness of the boys was a

continuing problem, particuiarlv in
relation to games. Games had been
banned in one classbefore schoolfor this
reason.

Or:re class C teacher indicated that
therewasamarkedlydifferentapproach
to the use of computers in their area
because of'...a totally different system
of imparting knowledge between their
group and the independent groups.'
Comments of the class C teachers
indicated that they had accommodated
the presence of computers to their
satisfaction, whereas the class A and B
teachers appeared to experience
continuing tension between direct
teaching and computer use. One class C
teacher suggested: 'A computer room is
the answer [for them].'

The final inten'iews with students
were conducted in two groups. The first
group included five students who had
obtained '1ow-anxiety' scores on the
CAIN of between 27 and 31. Possible
scores range from 26 to 156. All these
students expressed a preference for
software tools including combinations
of word processing, certificate maker
and database software. Games barelv
rated a mention. Responses irdicated
that they felt very comfortable with using
the computers and that most tasks were
easy. They preferred to work on their
own in order to maintain ownership of
the output arrd to retain control oithe
activity. They were aware of the
differential access enjoyed by the boys,
particularly in relation to colour-monitor
access. Speed of production and neatness
of output were the main advantages of
using computers for this confident
group.

The second group included six
students who had exhibited laree
upward shifts in the CAIN and whole
scores were in the range of 91 to 110.
This group was distinguished by less
certainty in the software they had used

St, Dev.

t.t.oat
13.84
14.72
1 1.01
14.69
12.75

Mean

58.68
53.1 8
62.14
60.71
3b. t4
61.21

Combined 84 53.13
Class A 28 48.21
Class B 28 57.64
Class C 28 53.54
Males 42 52.55
Females 42 53.71

19.39
21.83
10 no

16.33
18.30
20.33

Tablel Pre-nndpost-testmeanssndstandarddeointionsforcombinedsantple,classsamplesandgendersamples
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during the eight-rnonth period and by
a greater concem as to the access they
had achieved. Allvolunteered games as
their preferred software choice and
responses as to the utility of word
processing were equivocal. They varied
in their preferred mode of working.
Workinginpairs was seenbyone student
as helping a bit more when the task was
difficult. They were quite open in
expressing their lack of confidence or
lack of liking for the machines, but the
reasons for this appeared to relate to
either insufficient access to the machines
or a basic dislike for the taskset. This was
more evident when they were asked
whether they would have liked more
access. Some indicated more access
would allow them to leammore, whereas
others indicated a desire for sreater
access only if they could play lames.
None indicated that the presence of the
computers had worried them. The only
'worry' expressed related to difficultyin
responding to the tasks set. Neutral or
negative comments were forthcoming
when they were asked if school had
improved since the computers had
arrived. When asked whether their
feelings towards computers had
changed, it was interesfing to discover
from their responses that these sfudents
had retained their initial strong
association of computers with games.
Since they had used them at school for
other purposes, computers had become
'boring' or 'too hard,' too rnuch 'like
work' or simply'not enjoyable.'

DISCUSSION

The major research question in this study
related to the effect of the classroom
availability over an extended time span
of a greater-than-usual number of
microcomputers on the level of computer
anxiety of students. The prediction that
the level of anxiety would decrease over
the eight-month period was not bome
out in this study. This finding contradicts
the common finding in the literature,
namely that computer anxiety decreases
with computer experience. However, it
does supportthe commentby Mchremey
et al. (1991) that greater computer
experience for some individuals worsens
anxiety. Severalreasons for this apparent
increase in anxiety may be formulated
from a comparison of the test and
interview data.

Firstly, figure 1 indicates that all class
and gender groups except class B boys
contributed to the increase in the CAIN
from the pre-test to the post-test. \Atrhile
the class of the computer coordinator,

class A, exhibited the lowest-upward
shifts overall, the additional enthusiasm
and expertise of this teacher was not
sufficient to reverse the trend. Nor was
the class C teachers' sense of
accommodation of the comouters
relative to the other two classes suificient
to mediate the anxiety of their charges.

The class B result from figure 1 is
aberrant in the sense that the average
CAIN for the girls soared above that for
the othertwo classes forboth thepre-test
and post-test. This, combined with a
slight drop in the average CAIN for the
boys in class B, explains the significant
interaction between class and gender for
the three groups. As the post-hoc tests
indicated that the significance was
related to the differences in the class A
and class B means, one explanation for
these differences may lie in the
differences in attitudes towards
computers of these two teachers. The
interviews painted a picture of the class
B teacher as 'an absolute novice' who
indicated that she '. . .hasn't got the time,
and hasn't made the time [for
computersl' and whorelied on the class
A teacher for the necessarv expertise.
It was the class B teacher who identi fi ed
three 'very capable' girls who exhibited
high upward shifts in the CAIN as
having come from her class, and a
class B student who suggested that:
'Our teacher doesn't really like us on
the computer because we're missing
out on a lot of work.' The teaching
style of this teacher, which required
whole-class direct teaching and
focussing lessons, appeared to clash
with the organisational arrangements
for the use of computers to the point
where access of class B students to the
computers was affected. Itappears then
that some combination of access
frustration and teacher role model
affected the CAIN results for the class
B girls, as indicated in figure L.

In terms of the differential effect on
class B boys, Todman and Dick (1993)
found a positive correlation between
the attitudes of students and their
teachers towards computers, and that
the relationship was stronger at the
grade-seven level for girls than for
boys. This provides a possible
explanation for the relative immunity
of the class B boys to an increase in
their mean CAIN score. The stronger
relationship for girls also helps to
explain the results in class A where,
unlike class B, the girls demonstrated
lower mean CAIN scores than the boys
(figure 1). In terms of Todman and

Dick's finding, it could be argued that
the class A teacher, being the more
positive and enthusiastic computer
coordinator, influenced the girls to a
greater extent than the boys in the
direction of lower anxietv. Hence
teacher attitude appears to have been
a significant factor, not onlv in the way
computer anxiety changed over time,
but also in its gender construction for
these two classes.

The second factor bearing on the
increase of computer anxiety with
experience in this study is the validity
of the measure itself. The concluding
interviews with students provided a
picture of two contrasting groups, a

'low-anxiety' group and a purported
'high-anxiety' one. In terms of the
definition of computer anxiety used
by the authors of the CAIN, it can be
reasonably argued from the interview
evidence that the'low-anxiety' group
demonstrated those characteristics
which indicated a lack of 'fear or
apprehension' about computers. The
CAIN appears to have validly
identified them.

One the other hand, the 'high-
anxiety' group/ while exhibiting
frustration about the level of computer
usage they had obtained, and lacking
enthusiasm for the 'tool-type' software
they had used, expressed little anxiety
about computers per se. Their
'anxieties' were all about lack of access
and lack of games. This apparent 'sour
grapes/ reaction has been previously
reported in a study by Lever, Sherrod
and Bransford (1989) in which a control
group of boys exhibited an increase in
computer anxiety. It was suggested in
their case that the prior expectation of
computer use was unfulfilled when
allocatedto the control group. Asimilar
effect relating to level of access and
type of access appears to have been an
important factor in the present study.
This casts doubt on the validity of the
CAIN at the 'high-anxiety'end of the
scale as a measure of 'fear and
apprehension'.

The group of students used in this
study were younger by about a year
compared to the youngest group
(junior high school, USA) for which
the CAIN has been normed by the
authors of the test. It may well be that
as students become younger, factors
Iike access and expectations of
computers become increasingly
dominant in their responses to
questions about attitudes to compu ters
and that the CAIN is not appropriate
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for students below high-school level.
Nevertheless, this study has served to
highlight the need to accompany
psychological indices like the CAN with
additional qualitative data to help
validate what is being measured.

CONCLUSION

The outcomes of this study may help
inform teachers of the effects of the
introduction of a greater number of
computers into typical classroom
environments. These effects are not
necessarily all positive. The study
highlights the influence that access
frustration has on determining student
attitudes. Even a greater-than-usual ratio
of ten sfudents to a computer was not
sufficient to satisfy the access clemands
of a1l students in this studv. Further.
teachers shou ld heed the powerfu I effect
their attifudes about comouters have on
the attitudes of their charges. It is
apparent that the successfu I introduction
of computers into classrooms will only
be assured when there hasbeen adequate
preparation of the teachers involved.
Attention to the attitudes of teachers to
computers mustbe a primary concern of
inservice and preserr ice programs
focussing on this area, More attention
needs to be given to how this can best be
achieved.

Research attention also needs to be
directed to studying the effects of

computer game playing on student
cognitive style. It appears that, for some
sfudents, computer games encourage
an impulsivity of action which serves
them poorlywhen confronted with'tool-
type' software requiring a measure of
reflectivity for its effective use.
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The International Federation {or lnformation Processing (lFlP) is a

multinational federation of professional and technical organisations

concerned with inlormation processing. lFlP Technical Committee 3,

set up in 1963, is pleased to announce that its sixth World Conlerence
on Computers in Education (WCCE)

WCCE/95 celebrates 25 years of computer educalion.

The conference will be held at the International Convention Centre in

Birminghan, United Kingdom (UK), irom Sunday 23 July to Friday 28

July 1995.

THE THEME

The international program committee will, through the conference

theme,'Liberating the Learnel , be organising activities which will

review progress, record actions, and predict future trends. As well as

the traditional formal paper presentations from international

practitioners, there will be a range of multi-media events, interactive

presentations, classroom observations activities, small group seminars,

and the popular poster presentations.

Strands will be supported by sub-themes ranging from the latesl

trends in curriculum development through to innovative teaching
practice. All phases of education will be covered including pre-

school, school, college, universily, adult, furlher and vocalional

education.

FEE

The conlerence fee for WCCE/95, excluding accommodation and

meals is expected to be under t150 per person, This will cover mid-

SEE rssue Vol. 8 No. 1

morning and afternoon refreshments, There will be a range of

accommodation from university halls of residence, small local hotels,

through lo the newly completed Hyatt Regency Hotel which adjoins the

Convention Centre, Full details will be available from the Conference

Secretariat.

THE VENUE

The conJerence will be held at the new puroose-bui t International

Convention Centre, home to the world famous City of Birmingham

Symphony Orchestra, lt is the ideal venue for this world conference.

At the heart of the Centre is the renowned 2200 seater symphony hall,

with the iatest acoustic technology and comfort.

Birmingham, is surrounded by a wealth oi historic and picturesque

countryside and is situated at the centre of both the national motorway

system and rail network. lt is well served by the two terminals at its

developing international airport,

The location offers an oppofiunity to visit local places of interest

including Stratford-Upon-Avon, the Severn Valley Railway and the

finest medieval casile in Britain, Warwick Castle. Visits to local theatres

will be arranged, as well as the chance to sample some traditional old

British pubs.

CONTACT

lf you require further information please contacl either the Australia

representative of lFlP Committee TC3, Ms Sandra Wills, Tel: (03) 344

7 432, or the Conference Secretariat, WCCE/95, |\largaret Street,

Birmingham 83 3BW, United Kingdom, f el: +44 (21) 4281258. a

FOR AN APPLICATION FORM.
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