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With increasing computer use in education, educators are concerned about 
differences in students' familiarity with computers and/or attitudes towards computers, as 
well as how studems may be differentially affected by computer use. Research has alluded 
to a number of computer-related factors, such as computer ownership (Houle; 1996; Martin, 
1991; Shashaani; 1994). and computer experience or frequency of computer use (Colley, 
Hill, Hill, & Jones, 1995; Dyck & Smither, 1994; Houle, 1996; Joiner, Messer, Littleton, & 
Light, 1996; Levin & Gordon; 1989; Shashaani; 1994), that can contribute toward students' 
familiarity with computers. Many researchers also contend that there is the interplay 
between student personal characteristics such as gender, and computer-related factors 
(Busch, 1995; Campbell, 1989; Chen, 1986; Colley, Hill, Hill & Jones, 1995; Dyck & 
Smither, 1994; Houle, 1996; Levin & Gordon, 1989; Martin, 1991; Shashaani, 1994). 

With today's advances in technology, computerised testing has become feasible and 
viable. Both researchers and educators are mindful of issues related to equity and fairness in 
the use of computers for testing purposes. Of significant consequence is how students' test 
performance or attitudes may be altered when computers are used (Kim & McLean, 1994; 
Legg & Buhr, 1992; Parshall & Kromrey, 1993; Perkins, 1993; Powers & O'Neill, 1993; 
Vogel, 1994; Wise & Plake, 1989). 

This study was conducted to determine the computer familiarity and attitude 
towards using computers among 113 students prior to taking computerised adaptive tests. 
The indicators of computer familiarity included computer ownership, computing experience 
and frequency of computer use. The Computer Attitude Scale (CAS), developed by Gressard 
and Loyd (1986), was used to assess students' attitude towards using computers in terms of 
anxiety, confidence and liking. The study also investigated differences in this attitudinal 
component among subgroups of students defined by selected independent variables (gender, 
ability, and the three indicators of computer familiarity). The findings and its implications for 
the subsequent implementation study on computerised adaptive testing (CAT) are then 
discussed. 

Method 
The 113 participants were secondary students (aged 16+) from a Singapore school. 

One month prior to taking computerised adaptive tests on biology, the students completed a 
survey form consisting of (a) the Student Information Questionnaire (SIQ), and (b) the 
Computer Attitude Scale (CAS). 

The S/Q was used to gather data on student characteristics. It established students' 
demographic data such as gender, class in school, date of birth, and race; and it also collected 
information on students' home computer ownership, computing experience, and frequency of 
computer use. Students were asked the type of computing experience they had had. These 
included applications like word processing, programming, playing computer games and using 
educational software. They were also asked about their frequency of use at each application. 
Response options ranged form 'never' to 'more than 4 times a week', and these were scored 
from 0 to 4. 
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A CompExp score was computed to reflect students' mean number of computer 
applications experienced. The possible range of scores for CompExp is from 0 to 4. A 
higher CompExp score indicates a higher level of computer experience. One-way analyses 
of variance (ANOV A) were performed separately with the CompExp score as the 
dependent variable, and each of the two independent variables - gender and ability level. 

A CompOse score was computed to reflect their mean frequency of use of the four 
applications. The possible range of scores for CompUse is from 0 to 16. A higher CompUse 
score indicates a higher frequency of computer use. One-way analyses of variance 
(ANOVA) were performed separately with the CompUse score as the dependent variable, 
and each of the independent variables - gender and ability level. 

The CAS, a 30-item instrument divided into three 1 0-item subscales grouped in terms 
of computer anxiety, computer confidence, and computer liking, was used to provide a 
measure of students' attitude towards computers. The items were in the form of positively and 
negatively worded statements. For each statement, students chose one response from a series 
ranging from 'strongly agree' through 'neutral' to 'strongly disagree'. This would reflect the 
extent to which they agree or disagreed with the statements. The item responses were so coded 
that a higher score reflected a lower degree of anxiety and a higher degree of confidence and 
liking. The total CAS score was the sum of the scores on the subscales, and its possible range 
was between 30 to 150. A higher score on the CAS would suggest a more positive attitude 
towards learning about or using computers. One-way analyses of variance (ANOV A) were 
performed separately with the CAS score as the dependent variable, and each of the five 
independent variables, namely, gender, ability, and the three indicators of computer 
familiarity. 

Results 

Computer Ownership 
Overall, 61.9% of the students (N= 113) owned computers at home. Table l shows 

the status of computer ownership by gender and ability level. Comparison by gender shows 
that there is little difference in computer ownership between male and female students 
(63% versus 61%). However, an unexpected result is seen in the computer ownership by 
ability level. The low ability group had the highest computer ownership (71.9%) compared 
to the other ability groups (59.6% and 55.9%). 

Table I. Computer Ownership 

Variable N With Computers(%) 
Gender Male 54 63.0 

Female 59 61.0 
Ability Level Low 32 71.9 

Average 47 59.6 
Hi h 34 55.9 

Computing Experience 
Students' computing experiences were examined by looking at their reported 

previous experience in four applications, namely, word processing (WP), computer games 
(GM), educational software (ES), and computer programming (PG). The results indicate 
that most students reported having experience in word processing (97 .3%) and in playing 
computer games (82.3%). About 44% of them had used educational software but only a 
minority of them had experienced programming (15.9%). Table 2 shows the type of 
computer applications experienced by gender and ability level. 
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Table 2. Computing Experience (by type of application) 

Types of Applications 
Variable N WP GM ES PG 

(%) (%) (%) (%) 
Gender Male 54 Sl4.4 88.9 48.1 25.9 

Female 5Sl 100.0 76.3 40.7 6.8 
Ability Low 32 100.0 81.3 56.3 12.5 
Level Average 47 95.7 83.0 48.9 19.1 

High 34 97.1 82.4 26.5 14.7 
WP Word Processing 
GM Computer Games 
ES Educational Software 
PG Computer Programming 

Comparison by gender reveals some interesting information. More boys than girls 
reported having experience in programming (25.9% versus 6.8% ), or in playing games 
(~8.Sl(k versus 76.3%), or in educational software (48.1% versus 40.7%). But this trend is 
reversed in the case of word processing, with all girls having computing experience for this 
purpose as opposed to only 94.4% of the boys. 

Comparison by ability reveals one striking difference in students' experience of 
educational software. More students in the low ability group than those in the average and 
high groups reported having used computers for educational software (56.3% versus 48.3% 
and 26.5% respectively). On the other hand, students' experiences of the other three 
applications follow a similar pattern to that for the whole sample. 

Further analyses by number of applications experienced show that majority of the 
students had used between two (37%) and three computer applications (35% ). About 17% 
had experienced only one application and II% had experienced four applications. The 
mean score of the CompExp scale for the whole sample is 2.4 (sd=0.9); this gives a mean 
percentage score of 60. This result indicates that the study sample had above average 
computing experience. Table 3 shows the data on the number of computer applications 
experienced, and the means and standard deviations of the CompExp score by gender and 
ability level. 

Table 3. Computing Experience (by number of applications) 

Number of Applications CompExp 
Variable N 2 3 4 Score 

(%) (%) (%) (%) Mean (sd) 

Whole Sample 113 16.8 37.2 35.4 10.6 2.4 ( .9) 
Gender Male 54 I 1.1 37.0 35.2 16.7 2.6 (.9) 

Female 59 22.0 37.3 35.6 5.1 2.2 (.9) 
Ability Low 32 18.8 25.0 43.8 12.5 2.5 ( 1.0) 
Level Average 47 14.9 36.2 36.2 12.8 2.5 (.9) 

Hi~h 34 17.6 50.0 26.5 5.9 2.2 (.8) 

Comparison by gender reveals a significant difference in the computing experience 
between male and female students (F=4.1, df= 11111, p< .05). Boys reported higher 
computing experience than girls. 
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Inspection of the mean scores of the CompExp scale shows a gradual but steady 
increase in the scores from high to low ability groups (2.2 to 2.6). This result corresponds to 
the pattern of computer ownership amongst the three ability groups. It can be inferred from 
these results that the low ability students who owned computers also had higher computing 
expenence. 

Frequency of Computer Use 
The mean score of the CompUse scale for the whole sample is 3.13 (sd= 1.98): this 

gives a mean percentage score of 19.6. This result indicates that the study sample has a 
relatively low frequency of computer use. On the average students had used computers 
either ·once in a while' or ·at most l-2 times a week', and for some of the applications only. 
further analyses indicate that altho,ugh the majority of students had done word processing 
(929c ), only 82% had used it occasionally and I 0% had used it on a more frequent basis. 
Similarly. the majority of students had used computers for playing games (81 %), but 53c1c 
had played occasionally. I SCk 1-2 times a week, and 5% 3-4 times a week. Only half of the 
sample had used computers for educational purposes (48%) and they did so only 
occasionally. Most students had not done computer programming (82%) and those who had. 
did so occasionally. The means and standard deviations of the CompUse score are shown in 
Table 4. 

Comparison by gender reveals a significant difference in the frequency of computer 
use between male and female students (F= 17 .3, df= 1/11 L p< .00 l ). Boys reported higher 
frequency of computer use than girls (3.9 versus 2.4). Further analyses by application show 
that more boys had used computers for playing games or for educational software or for 
programming. and they also tended to have higher frequency of use for each application. On 
the other hand. more girls than boys had used word processing (96.6% versus 87%) 
occasionally. But. more boys than girls had used it on a more frequent basis ( 16.7% versus 
3 .4LJr ). 

Comparison by ability level shows no group differences. But as noted earlier, for 
the educational software application. more students in both the low and average ability 
groups than those in the high group reported having used this application occasionally 
(53.1 o/c and 44.7% versus 32.4% ). 



Table 4. Frequency of Computer Use 

Variable N Application Never 
>4 times 

( o/c) 

WP 13.0 
Male 54 GM 13.0 

ES 44.4 
PG 70.4 

Gender WP 3.4 
Female 59 GM 23.7 

ES 59.3 
PG 93.2 
WP 9.4 

Low 32 GM 21.9 
ES 43.8 
PG 84.4 
WP 6.4 

Average 47 GM 17.0 
Ability ES 48.9 
Level PG 78.7 

WP 8.8 
High 34 GM 17.6 

ES 64.7 
PG 85.3 

----
Frequency of Use 

Once a while 1-2 times 

( 9c) (ric) 

70.4 14.8 
44.4 18.5 
46.3 5.6 
18.5 5.6 
93.2 3.4 
61.0 11.9 
40.7 0.0 

6.8 0.0 
84.4 6.3 
50.0 15.6 
53.1 0.0 

9.4 6.3 
80.9 12.8 
57.4 17.0 
44.7 4.3 
14.9 2.1 
82.4 5.9 
50.0 11.8 
32.4 2.9 
11.8 0.0 

3-4 times 

( 9c) 

1.9 0.0 
9.3 14.8 
3.7 0.0 
5.6 0.0 
0.0 0.0 
1.7 1.7 
0.0 0.0 
0.0 0.0 
0.0 0.0 
6.3 6.3 
3.1 0.0 
0.0 0.0 
0.0 0.0 
6.4 2.1 
2.1 0.0 c 

4.3 0.0 
2.9 0.0 
2.9 17.6 
0.0 0.0 
2.9 0.0 

CompUse Score 
Mean (sd) 

3.9 (2.3) 

2.4(1.2) 

3.1 (2.1) 

3.2(1.9) 

3.2 (2.0) 

N 
1..0 
1..0 

·~-~~~·=~ 
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Attitude towards Computers 
The means and standard deviations of the CAS score are shown in Table 5. The 

table shows the data for the whole sample as well as by each of the six independent 
variables. These include gender, ability, CAT treatment. and three indicators of computer 
familiarity. 

Table 5. Computer Attitude Scale (CAS) Scores 

Variable N Mean (sd) 

Gender Male 54 110.0 ( 15.9) 
Female 59 101.6 ( 15.0) 

Ability Level Low 32 I 03.2 (15.2) 
Average 47 I 03.7 ( 16.0) 
High 34 I I 0.5 (16.0) 

Computer With Computers 70 108.8 (16.0) 
Ownership Without Computers 43 100.4 ( 14.7) 
Computing Low 61 102.3 (13.3) 
Expenence High 52 I 09.5 ( 18.0) 
Frequency of Low 49 101.4(14.2) 
Computer Use Average 40 I 06.5 ( 15.2) 

High 24 112.9 ( 18.3) 

The mean score of the CAS for the whole sample is 105.6 (sd= 16.0); this gives a 
mean percentage score of 63. This result indicates an overall positive attitude towards 
computers amongst these Singapore students. One-way analyses of variance (ANOV A) 
were performed separately with the CAS score as the dependent variable, and each of the 
six independent variables. The results of these analyses are reported in turn under each 
independent variable. 

A significant gender difference is found in the CAS mean score (F=6.0, df= 1/11, p< 
.05). Boys scored higher in this attitudinal scale ( 110.0 versus 101.5). They were 'more 
positive in their overall attitude towards computers and the use of computers. 

The results for the ability variable show a trend of greater mean CAS score for high 
ability students compared to their counterparts in the average and low ability groups ( 110.5 
versus 103.7 versus I 03.2). Students in the high ability group seemed to be more positive in 
their overall attitude towards computers than the other two ability groups. 

Students' familiarity with computers seems to influence their computer attitudes. 
Significant F-ratios on the mean CAS scores are obtained for all three indicators, namely, · 
computer ownership (F=7.9, df= 1111, p<.O I), computing experience (F=6.0, df= 1111 L 
p<.05). and frequency of computer use (F=4.6, df=21110, p<.05). These results suggest the 
positive contribution of increased computer familiarity to students' computer attitude. That 
is, students who owned computers, or who had more computing experience, or who were 
more frequent users exhibited more positive attitudes towards computers. 

Discussion and Conclusions 

A 1993 national survey reported that only 20.2% of Singapore households owned 
personal computers (The New Paper, 16 August 1995); and various reports from the 
computer industry predicted an annual growth of I 0% in computer sales. The 1996 estimate 
of home computer ownership is 35.8% (The Straits Times, 23 November 1996). The finding 
that three-fifths of the study sample owned computers is interesting. This high percentage 
of computer ownership is probably typical of households with school-going children. How-
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ever. the trend of increasing computer ownership in Singapore households can also be 
attributed to the following factors. One is that personal computers have become much more 
affordable in recent years; and another is that parents in Singapore have been very 
concerned about their children's education and they have been prepared to provide them 
with the best material needs. The trend towards small family size has also meant that 
parenrs have been able to provide more for each child. Another factor is the growing 
emphasis on and influence of information technology in Singapore (National Computer 
Board. Singapore, I Y92). This has added impetu~ to the acquisition of home computers by 
individuals. These results indicate a new phenomenon in computer ownership amongst 
Singapore students, that is, having a computer in the home has become a more common 
practice and it is not discriminated by gendet or ability level. 

The study sample reported above average computing experience in the four 
applications, but their frequency of use in these applications was relatively low. Assessment 
of students' attitudes indicated that they were overall positive towards the learning and 
using of computers. However, there were significant gender differences. Compared to their 
counrerparts, the boys had more experience using computer applications, were more 
frequent users, and had more positive attitudes towards computers. 

No significant differences by ability level were found. But it is noted that with 
Jecreasing ability level, there was a pattern of increasing computer ownership, computing 
experience and frequency of computer use; and this trend was reversed in their attitudes 
towards computers. 

Students' familiarity with computers seems to influence their computer attitudes. 
There were positive contributions of increased computer familiarity to students' computer 
attitudes. 

The above findings have important implications on the subsequent implementation 
study on CAT where students will use computers to take their tests. It is critical that steps 
must be taken to minimise students' differences in their computer familiarity. For instance, a 
provision for practice items before the start of a testing session can help students overcome 
their unfamiliarity with computers and/or anxiety of using computers. Supporting evidences 
must be sought for validating inferences from test scores obtained with CAT. This will need 
to consider many student-related variables such as gender, ability level, computer 
familiarity, and attitude towards computer that can interact and affect the use of this method 
of testing. 
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