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Abstract  

Due to unfamiliarity, students often feel that they are not ready to face exams using computers. 

Students often feel insecure and anxious when facing exams using computers. This study 

aims to measure the readiness of the group of test-takers in facing the exam using computer 

media. This research is a combination of development methods and quantitative studies. The 

research begins with a study of whether there is a difference in the test taker's assessment 

scores if the same question package is tested on the Paper-Based Testing (PBT) and 

Computer-Based Testing (CBT) models. Furthermore, a statistical test was carried out to 

determine whether there was a significant difference between the results of the assessment 

score obtained from the results of the PBT and CBT testing. From these statistical tests, it can 

be determined the level of readiness of the test-takers in facing the test using computer media. 

If the statistical test showed no difference in the assessment scores of the PBT and CBT 

groups, in general, the test participant group was declared ready to face the test with computer 

media. If the statistical test shows that there is a difference in the assessment score, then the 

mean score is seen. If the mean score for the PBT group assessment is lower than the mean 

score for the CBT group assessment, in general, the test participant group is declared to be 

ready for the exam using computer media. However, if it is found that the mean score for the 

PBT group is higher than the mean score for the CBT group, then in general the test participant 

group is declared not ready to face the test using a computer. 

 

Keywords: Paper-Based Testing, Computer-Based Testing, computer self-efficacy, test 

anxiety 
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Introduction   

Unstoppable, information technology has touched various fields, including education (Sudibyo, 

2012: 177). According to Seels & Richey (1994: 28-29), learning technology has 5 (five) 

domains, namely: design, development, utilization, management, and assessment of 

processes and resources for learning. The five domains are closely related and synergistic 

with the relationship shown in Figure 1 below. 

 

Figure 1. Learning Technology Domain (Adapted from Seels & Richey, 1994) 

 

 

The domain of development and assessment does not escape the penetration of information 

technology developments. The role of the Computer-Based Testing (CBT) testing model began 

to gradually replace the function of the Paper Based Test (PBT) testing model. Most test 

administrators assume that a question item written on paper media has the same difficulty level 

when the item is displayed on a computer monitor screen. However, the equivalence between 

the difficulty level of the items on paper and computer media still lacks an in-depth study. From 

a psychometric aspect, the working principle of CBT is considered to move the PBT paradigm 

from paper media to computer screens. However, from the context and atmosphere aspects, 

the appearance of the two test models has many differences. 

In general, students in Indonesia are accustomed to carrying out the learning process and 

taking exams using paper and are not yet used to learning and testing using computers. The 

habit of dealing with new things can have a psychological effect when working on computer-

based exam questions. The difference in context and atmosphere between the PBT and CBT 

testing models can cause awkwardness and anxiety, especially for students who are dealing 

with the CBT testing model for the first time. The influence of anxiety and anxiety factors before 

and on the exam process can cause students to be unable to focus on doing the test well when 

using a computer-based exam model. This computer self-efficacy factor is important in helping 

reduce students' anxiety levels in taking computer-based exams so that they are expected to 

show their best abilities. 
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Literature Review  

The role of Computer-Based Testing (CBT) has gradually replaced the function of the Paper-

Based Test (PBT) (Bugbee, 1996; OECD, 2010). Likewise in Indonesia, the trend of using 

CBT in the educational environment is predicted to continue to increase to replace the PBT 

model (Syahrul. 2018).   

 

There is almost no psychometric advantage to CBT compared to PBT. PBT and CBT use the 

same number of items for each participant or the fix-length test. Even though they have the 

same paradigm of measuring the ability of test-takers, the PBT and CBT models have striking 

differences from the context and atmosphere (Suhardi, 2017; Suhardi, 2018). 

 

Psychometric experts, such as Rudner and Grist, argue that the parameter values of items 

written on paper may no longer be appropriate when displayed on a computer monitor screen 

(Rudner, 1998; Grist, 1989). The difference in context and atmosphere between the PBT and 

CBT testing models, as well as the habitual factors in taking the exam, can affect 

psychologically when working on computer-based exam questions. The influence of anxiety 

factors before and on the exam process can cause students to be unable to focus on doing 

the test when using CBT. 

 

Comparison of context and atmosphere aspects between PBT and CBT models faced by test 

takers is presented in Table 1. 

 

Table 1. Comparison of Context and Atmosphere Aspects of the PBT and CBT Models 

(Adapted from Suhardi, 2018) 

Context and Atmosphere PBT Model CBT Model 

Number of items within 
eye reach 

Consists of many 
items 

Usually, there is only 1 (one) item, 
even long items have to be scrolled 

Exam aids Paper and pencil 
Monitor screen, CPU, keyboard, 
mouse, and speakers 

How to do the items 
Marking the answers 
that are considered 
correct with a pencil 

Select the correct answer with the 
mouse or keyboard 

Aspects of basic 
knowledge about 
information technology 

Not required Required 

The test-taking habit factor It is common Not yet a habit 

 

Along with the increasing penetration of CBT replacing PBT in the scope of education, the 

level of equivalence of the BPT and CBT testing models needs to be further analyzed. It is 

also necessary to study a simple measurement and easy to apply so that it can be used as an 

indicator of the readiness of the test-takers in facing the testing model using computer media. 

 

Research Method 

This research uses a combination of development methods and quantitative studies. The 

development method was used to develop a test question package and CBT software. The 

question package consists of 40 (forty) items with text display. The material for the exam is 

taken from Indonesian for Class X Senior High Schools. The characteristics of the items on 

PBT and CBT were made as similar as possible. As with the technicality of working on the 

PBT testing model, CBT software is designed so that test-takers can choose the desired item 

numbers and can review the responses if they want to replace them. The only difference is 

2
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how to respond to the items and their appearance. In PBT, how to respond to questions is 

done by choosing the correct answer on the exam sheet using a pencil. While in CBT, this is 

done by selecting the correct answer on the computer monitor screen using a keyboard or 

mouse. 

 

Experiments were carried out by forming 2 (two) groups of respondents. The number of each 

group is 100 (one hundred) respondents. Respondents have been made to have equal 

abilities. One group worked on problems using the PBT model and the other group worked on 

problems using the CBT model. In the PBT model, question packages are printed and 

distributed as many as the number of respondents. Whereas in the CBT model, the developed 

question packages are entered into the CBT software database. Each respondent uses a set 

of computer equipment.  

 

The test results score was then analyzed using the SPSS tool, to test whether there was a 

statistically significant difference between the two test models. The results of the SPSS output 

were then analyzed to determine the level of readiness of the group of test-takers for the exam 

using computer media. In general, the flowchart of this research is presented in Figure 2. 

 

Figure 2. Research Flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results and Discussion 

After the testing process was carried out using the same question package, the test scores 

obtained from the PBT and CBT groups were presented in Table 2 below. 

 

Table 2. Scores on PBT and CBT Models 

PBT SCORE 
(100 participants) 

CBT SCORE 
(100 participants) 

65 47,5 92,5 20 67,5 30 

62,5 62,5 92,5 15 55 45 

2
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60 50 60 25 47,5 60 

55 62,5 97,5 50 70 50 

55 62,5 67,5 75 60 52,5 

67,5 87,5 95 42,5 67,5 30 

70 65 57,5 55 65 30 

92,5 52,5 77,5 60 67,5 55 

72,5 75 70 57,5 55 40 

85 32,5 92,5 52,5 55 40 

67,5 32,5 97,5 55 62,5 47,5 

60 92,5 62,5 47,5 70 37,5 

65 82,5 62,5 32,5 65 45 

72,5 82,5 55 52,5 60 57,5 

60 87,5 62,5 55 57,5 47,5 

65 95 75 45 55 42,5 

100 72,5 80 37,5 55 52,5 

70 77,5 57,5 72,5 55 45 

65 65 87,5 52,5 55 42,5 

62,5 47,5 75 37,5 55 35 

60 67,5 97,5 37,5 77,5 45 

60 97,5 77,5 40 55 30 

77,5 100 65 50 47,5 42,5 

70 67,5 52,5 37,5 65 40 

65 60 50 37,5 72,5 52,5 

70 67,5 70 50 60 47,5 

70 67,5 67,5 52,5 60 37,5 

62,5 67,5 82,5 55 47,5 45 

57,5 70 57,5 52,5 47,5 55 

60 95 60 65 55 47,5 

52,5 70 67,5 52,5 15 87,5 

47,5 60 70 52,5 20 42,5 

55 95  22,5 10  

52,5 87,5  25 37,5  

 

The statistical test of the comparison of scores from PBT and CBT was carried out with the 

SPSS tool. The method used is the two-sample free t-test. The results of the SPSS output 

are presented in Figure 3 below. 

 

Figure 3. SPSS Output 

T-Test 

Group Statistics 

 Siswa N Mean Std. Deviation Std. Error Mean 

Score PBT 100 69.4500 14.84422 1.48442 

CBT 100 49.2600 13.66158 1.36616 
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  Levene's 
Test for 
Equality 
of 
Variances 

t-test for Equality of Means 

  

F Sig. t df 
Sig. 
(2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 
Difference 

  Lower Upper 

Score Equal 
variances 
assumed 

.940 .334 10.008 198 .000 20.19000 2.01740 16.21165 24.16835 

Equal 
variances 
not 
assumed 

  

10.008 196.651 .000 20.19000 2.01740 16.21149 24.16851 

 

 

To test whether there were differences in the PBT and CBT scores, the variance similarity test 

was performed. The variance similarity test was carried out using the F test or Lavene test. 

The F test value which assumes the two variants are the same is 0.940 with a probability (sig) 

of 0.334. Because the probability value is > 0.05, then H0 is accepted and Ha is rejected. So 

it means that there is no difference in score variance between PBT and CBT. In the absence 

of differences in the variance of the PBT score and the CBT model, then the mean test was 

carried out between the two test models. 

 

Comparing the mean PBT and CBT scores was done by using the t-test value which assumes 

that the two variances are the same (equal variances assumpted). This value is used because 

the results of the analysis using the F test show that there is no difference in variance between 

the two groups. 

The steps taken to test the mean score of PBT and CBT are: 

1. Formulate a research hypothesis. 

There was a difference in the mean score between PBT and CBT model groups. 

2. Formulate operational hypotheses (null and alternative hypotheses). 

H0: The mean scores of PBT and CBT models are the same. 

Ha: The mean scores of PBT and CBT models are not the same. 

3. Determine the level of confidence used. 

The confidence level used is 95% or by using an alpha of 5%. 

4. Determine the rules for decision making. 

The rule in decision making is to accept H0 if the t count is smaller than the t table and 

reject H0 if the t count is greater than the t table. Based on t table with alpha, 5% 2-way 

test or 2.5%; and the degree of freedom df = 198 obtained t table value of 1.97202. So the 

decision taken is to accept H0 if the t count is smaller than 1.97202 and reject H0 if the t 

count is greater than 1.97202. 

5. Calculating t count or t statistic. 

To calculate the statistical value, the SPSS tool is used, the t count is 10,008. 

6. Decision making and interpretation of results 

The mean difference in scores between the PBT and CBT testing models was 20.19 with 

a standard deviation of 2.017. The result of t statistical calculation yields a value of 10.008 

and the significance is 0.0001. 
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Figure 4.Two Tail Hypothesis Testing Scores 

 
 

With a significant result of 0.001, a decision can be made to reject H0 because the significance 

level is smaller than alpha (0.025). The results of the calculation of the t value (10.008) also 

fell in the rejection area, so H0 was rejected. Therefore Ha was accepted. That is, from the 

results of statistical analysis it can be stated that the results of the test scores of the two 

methods (PBT and CBT) differ significantly.  

 

The mean difference figure of 20.19 indicates a difference in the average score between PBT 

and CBT, namely 69.45 for PBT and 49.269 for CBT. So in general, in this case, it can be 

concluded that the same items when done with CBT will feel more difficult for the test-taker 

than if done with PBT. The results of this research study indicate that the question packages 

displayed on the monitor screen using a mouse and keyboard have different levels of difficulty 

when presented on a sheet of paper using a pencil. 

 

In addition to differences in context and atmosphere aspects, students are not accustomed to 

working on questions using computer media which can result in differences in test scores 

between PBT and CBT. In general, there are not many schools in Indonesia that implement 

testing using computer media in learning practices in classrooms. The number of computers 

in the school computer laboratory is generally not proportional to the needs of the total number 

of students in the school. 

 

Having the basic ability to operate computer equipment is not a guarantee that students are 

familiar with testing using computer media. This is because the habit of using paper-based 

testing has been going on for years before. There may be psychological barriers that influence 

the difference between PBT and CBT. The unfamiliarity of doing exams using computer media 

makes students unable to show their best abilities when doing exams. The students' habit of 

working on the items using PBT without realizing it has a less supportive effect when using 

CBT. 

 

In the use of CBT, it is necessary to pay attention to aspects of computer self-efficacy, namely 

how confident a student sees himself as being successful in taking tests using computer 

media. Computer self-efficacy helps reduce students' anxiety levels in taking exams using 

computer media (Compeau & Higgins, 1995; Surej, 2013; Sam, Othman & Nordin, 2005). With 
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reduced levels of anxiety, students can focus more on doing questions and can show their 

best abilities.  

 

One way to reduce test anxiety in facing exams using computer media is to increase the 

experience of using computers and increase self-confidence in taking exams using computer 

media (Zeidner & Matthews; 2003; Liebert & Morris, 1967). The best way is to provide 

opportunities for students to become more familiar with CBT (Russell, 1999). Familiarizing 

students with more CBT trials before the test day can reduce anxiety factors. Familiarizing 

students with CBT will benefit students who are less well off economically and do not have 

computers at home to improve their computer operating experience. The hope is that the test 

results can be maximized, such as using test media using paper media. 

 

From the results of this study, practically it can be used as an indicator to determine the level 

of student habits using computer equipment as a testing medium. The level of students' habit 

of using computer equipment determines the degree to which students are prepared to use 

computer media as a testing aid. So far, there is no practical and simple method to determine 

whether students of a school are ready to use computer equipment to replace testing using 

paper media. 

 

This research study provides a theoretical basis that one of the indicators of student readiness 

to use computer media as testing equipment to replace paper media is to compare the test 

scores between PBT and CBT. If the comparison of the test scores produced by PBT and CBT 

does not show a significant difference, then it means that the test taker feels the same 

atmosphere even though the test is done with different exam media. Test takers were 

unaffected when they encountered PBT or CBT. Test participants are stated to have a 

sufficient level of the habit of using computers. Test takers already have high self-confidence 

and do not feel anxious when facing exams using computer media. In this criterion, test 

participants do not feel any psychological burden due to differences in the testing model from 

using paper media to computer media. 

 

If the comparison of scores on PBT and CBT is significant, it means that the test taker feels a 

different atmosphere when working on the same questions between PBT and CBT. If it is found 

that the mean score on PBT is greater than the mean score on CBT, then the test participant 

is declared not to have a sufficient level of habit in using computers. Test participants do not 

have self-confidence and still feel anxiety when facing exams using computer media. In this 

criterion, test participants still feel the psychological burden of the difference in testing from 

using paper media to computer media. 

 

However, if it is found that the mean score on PBT is lower than the mean score on CBT, it 

means that the test taker is declared to have a high level of familiarity in using computers. In 

this criterion, the test participants do not have the psychological burden of the difference in the 

testing model from using paper media to computer media. Test takers already have high self-

confidence and do not feel anxious when facing exams using computer media. The test takers 

have even felt the convenience of testing using computer media compared to using paper 

media because computers have more profitable facilities and make the process of taking the 

exam easier. 
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Although it can be an indicator of the test taker's readiness in facing testing using computer 

media, it does not mean that test-takers will be successful and get high test scores if the test 

is carried out using computer media. This strategy is only an indicator to determine the 

readiness to use computers as a means of testing media. To get high score results on testing 

using computer media, of course, it is still focused on the aspects of understanding the material 

contained in the learning process. 

 

Conclusion 

From the results of the study and analysis, it is concluded that in classical theory it is possible 

to have a statistical difference in scores if the same item is displayed with a Paper-Based Test 

and Computer-Based Testing. The difference in scores between PBT and CBT can be used 

as an indicator to see the level of readiness of the test takers, namely computer self-efficacy 

and test anxiety in facing exams using a computer  

 

By comparing the scores on PBT and CBT statistically obtained 3 (three) possibilities that can 

be used as an indicator of the test taker's readiness level, namely: (1) If there is no significant 

difference in scores, then the average item difficulty level on PBT is equivalent to the average 

level of difficulty items on the CBT. The test participant is declared to be ready to face the 

exam using computer media, (2), If there is a significant difference in scores and the mean 

score on PBT is lower than CBT, then the test participant is declared very ready to face the 

exam using computer media, and (3) If there is a difference The score is significant and the 

mean score on PBT is higher than CBT, then the test participant is declared not ready to face 

the exam using computer media. In this case, test takers need more opportunities to get used 

to facing exams using computer media so that their level of readiness increases. 

 

Limitation of the Study 

The need for further studies to analyze the relationship between the level of basic knowledge 

and the level of habitability of test-takers to computer operation with the item difficulty index 

on PBT and CBT to become the basis for the psychometric field to understand the tendency 

of differences in test scores on PBT and CBT. 
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