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In 2014 Indonesian government implemented computer-based testing in National Examination known as Ujian Nasional 
Berbasis Komputer (UNBK). In the implementation of computer-based testing, some things need to be taken into consideration, 
namely the discrepancy in computer literacy among test takers, including high school students. Literatures suggest that, in 
addition to mastery of the subjects being tested, individual differences and computer skill also affect one’s performance in a 
computer-based test and the acceptance of the test itself. The aim of this research was to identify profiles of computer 
competency, test anxiety, and perceived ease of use during computer-based testing on students of two high schools which had 
recently implemented computer-based testing. Participants were 176 high school students who had had previous experience of 
computer-based test. K-means cluster analysis was employed. The result identifies three profiles out of N-176 research 
participants, namely the incompetence-ignore group (i.e. students who have low computer competency, low test anxiety, and 
perceived low ease of use) making up 21% of the participants, the competence-calm group (i.e. student with high computer 
competency, low test anxiety, and high perceived ease of use) making up 58.5% of the sample, and the incompetence-anxious 
group (i.e. students with low computer competency and high test anxiety, who perceive low ease of use) making up the rest 
20.58%. 
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The rapid advancement of information and communication technology (ICT) has affected 
individuals in various aspects, including education. In the last few decades, ICT advancement 
has been a part of teaching and learning process and also of the academic performance 
evaluation. Schools, as one of education institutions, have no choice but to keep up with and 
adopt to the technology advancement in all of their activities.  

One example of ICT utilization is the implementation of Computer-Based Test (CBT) for 
evaluating academic performance. The implementation of CBT in Indonesia has started in the 
last few years. Some of its application include admission tests, final examination, and mid-term 
examination in universities and computer-based national examination or Ujian Nasional 
Berbasis Komputer (UNBK), school graduation test, and final examination in secondary schools. 
The development of CBT usage in secondary school was initiated by the implementation of 
UNBK, which has been effectuated on national level since 2014 in limited number of schools. In 
2015, a pilot program of UNBK was implemented in a total of 556 schools, comprising 42 
middle schools, 135 high schools, and 379 vocational schools from 29 provinces and overseas. 
The ministry of education and culture stated that UNBK is a form of computer-based test (CBT). 
In its administration, UNBK differs from the previous paper-based national exam (Ministry of 
Education and Culture, 2017). The policy governing the UNBK implementation has influenced 
the development of computer-based assessment on school level for mid-term and final 
examinations. 

When computer-based testing is implemented widely in a community, digital divide 
should be within consideration. According to Wilson (2004 cited in Acilar, 2011), digital divide 
is “the inequality in access, distribution, and usage of information and communication 
technology between two or more populations.” This digital divide issue generally compares the 
gap between those who have been familiar with access and usage of information technology and 



 

those who are not used to access and utilize such technology. There are eight aspects of digital 
divide, namely physical access, financial access, cognitive access, design access, content access, 
production access, institutional access, and political access. 

With regard to the UNBK policy by the government, digital divide should be taken into 
account especially given that Indonesia consists of various areas, ethics, cultures, and social-
economical statuses. With various economic backgrounds, not all students have computer at 
home. This makes students differ in their readiness for taking CBT. In relation to living area, as 
reported by Jamiludin and associates (Jamiludin, dkk, 2017), students of secondary schools in 
Kendari, the farthest east area of Indonesia, prefer paper-based test (PBT) for national exam over 
the CBT form. Another research by Sofyan (2015) in a vocational high school in Yogyakarta 
showed that 33.62% of the students was ready,  

According to an empirical data obtained from an initial survey by (Mastuti, 2017), there 
are still some issues related to students’ individual differences, attitude, and perception toward 
CBT. CBT implementation in Indonesian schools is oftentimes mandatory which means students 
of those schools cannot refuse to take it (Mastuti, 2017). This might be accompanied by some 
potential psychological problems, such as anxiety and lack of self-efficacy. Also, students with 
psychological barriers in accepting CBT might not be able to complete the test optimally which 
in turn will affect the test result (Mastuti, 2017). Therefore, digital divide is a phenomenon of 
concern in the application of CBT for students in Indonesian schools. 

Literatures suggest that individual differences influence the reception of computer-based 
testing. How well students accept technology would in turn affect their academic performance. A 
research by Oktapiani and associates (2016) investigated students’ acceptance of online 
examination system using Technology Acceptance Model (TAM) and Theory of Planned 
Behavior (TPB) perspective and found that: 1) Perceived ease of use affected perceived benefits 
by 61.8%; 2) Perceived ease of use influenced attitude towards technology by 23.3%; 3) 
Perceived benefits affected attitude towards technology by 61.7%; and 4) perceived ease of use 
impacted interest to use technology by 45.5%. Similar research by Widodo and colleagues 
(2017) examined students’ acceptance of Computer-Based School-Level Examination or Ujian 
Sekolah berbasis Komputer (USBK) using the Unified Theory of Acceptance and Use of 
Technology (UTAUT) approach and revealed that the implementation of USBK was acceptable 
for teachers and students as part of their support to the learning activities, indicated by high level 
of performance expectancy (PE), effort expectancy (EE), social influence (SI), facilitating 
condition (FC), and behavior intention user behavior (BIUB). This research also found that PE, 
SI, and FC significantly influenced BIUB, while EE did not. Further, in relation to performance, 
a study by Schneberger and associates (2007) revealed that attitudes toward the use of CBT 
affected test performance in the test. Lu and colleagues (2016) reported the remarkable negative 
effect of test anxiety on performance in computer adaptive test (CAT). In addition, (Wise, 
Barnes, Harvey, & Plake, 1989) found that students with high computer anxiety obtained lower 
score in an Algebra test. 

Current research focused on the grouping of students based on three individual difference 
aspects, namely computer competency, test anxiety, and perceived ease of use. This is in line 
with the findings of the initial survey by the researcher (Mastuti, 2017) which revealed that CBT 
implementation oftentimes does not take individual differences into consideration. The aim of 
this grouping is to explore individuals’ acceptance of CBT application based on those three 
aspects.  



 

Du (2004) defines computer competency as individual’s knowledge and ability related to 
computer. Such knowledge allows individuals to operate a computer, software, database, and 
others form of technology in order to complete various academic tasks, relevant jobs, and 
personal goals. Regarding computer competency, researchers relate it with a research by 
Schneberger and associates (2007) which found that skill of expertise level correlated with 
academic performance. Skill of expertise is defined as individual’s skill to use technology based 
on the expertise level they have achieved previously. Therefore, researchers think that test takers 
of CBT should have high computer competency which will help them adapting with the test. 

Meanwhile, test anxiety is defined as tense, fear, excessive worry, nerve, and 
physiological arousal prior to and during CBT (Balogun & Olanrewaju, 2016). Some researches 
concerning test anxiety in CBT reported its negative correlation with behavioral intention in 
accepting a technology and also its effect on test performance (Alkist, 2010; Cassady, et al., 
2005), Lu, et al., 2010). 

Perceived ease of use is the extent to which individuals believe that using a particular 
system is free of effort. It takes after the definition of “ease” which is “freedom of difficulties or 
effort” (Davis, 1989). Oktapiani and Ramdhani (2016) demonstrated that perceived ease of use 
affected perceived benefits by 61.8%, attitude towards technology usage by 23.3%, and also 
interest of using technology by 45.5%. Alkist (2010) found that perceived ease of use positively 
correlated with behavioral intention to use web-based assessment. It indicates that perceived ease 
of use is an important variable in determining whether an individual will use a technology or not. 

This research aims to: 1) make a profiling of students based on three aspects, namely 
computer competency, test anxiety, and perceived ease of use; 2) investigate differences in 
demographic characteristics, which are gender and major, across groups resulting from the 
student profiling based on the three psychological variables (i.e. computer competency, test 
anxiety, and perceived ease of use). Olafare (2011) demonstrated stark differences in perceived 
of use between men and women during CBT. 
 
The research questions of this study are: 

1. What are the results from profile identification of test takers based on computer 
competency, test anxiety, and perceived ease of use?  

2. Is there any gender and majoring difference across the constructed profiles? 
 

METHOD 
This research conducted a survey to high school students who had prior experience with 

Computer-Based Testing (CBT). The variables used as the bases for the clustering in this 
research are computer competency, test anxiety, and ease of use. Meanwhile, the demographic 
variables involved in this research are gender and study major. 
 
Participants 
Participants of current research were 176 high students from two different high schools which 
have implemented CBT for six to twelve months. The participants should have experience of 
taking CBT for once to three times. Participants from the two schools were selected using 
purposive sampling technique. Sixty-six (37.5%) participants were female, while the other 110 
(62.5%) were male. In term of majoring, 68 participants were from social science major and 108 
participants were from natural science major. 
 
Procedure 



 

Data was collected in high schools which have implemented CBT for six months to a year. The 
data was self-report of students who had taken CBT for at least once. Data collection was 
conducted by distributing the three measures. 
 
Material 
The materials of this research are three scales, as follow: 1) Computer Competency Survey by 
Du (2004) which had been translated to Indonesian, researchers only used 11 out of 12 items in 
the scale because the twelfth  item was respondent’s subjective comment on their general 
computer ability; 2) Test Anxiety scale, was based on the Test Anxiety Inventory (TAI) by 
Taylor and Diane (2002) which had been translated into Indonesian and in which the term “test” 
had been changed into “computer-based test”. Details concerning the number of items, mean, 
SD, and Alpha of each measure can be located on Table 1. 
 

TABLE 1. Research Measures 
 
Measure No. of item Mean  (SD) Cronbach’s 

Alpha 
Computer Competency 11 53.4034 12.60212 0.858 
Test Anxiety 20 40.8977 10.10068 0.901 
Perceived Ease of Use 6 28.6307 8.38331 0.869 
 
Data Analysis 
Data was analyzed using cluster analysis with K-means method. This analysis is suggested by 
Arai & Ridho ( 2007) because of its ability to group big data with a relatively fast and efficient 
computation time. In this research, cluster analysis was used to classify individuals into groups 
or profiles based on their similarities. The aim of cluster analysis is to group observations by 
taking distances and similarities into consideration, so it will bring out differences between 
groups and similarities within groups onto the highest level. Aside from that, its aim is to make a 
model which will determine profiles or types among participants (Stenlund, et al., 2016). 
 

RESULT 
Based on cluster analysis using K-means method, the result shows that Cluster 1 consists 

of 37 (21%) participants, Cluster 2 of 103 (58.5%) participants, and Cluster 3 of the rest 36 
(20.58%) participants. This result is shown on Table 2. Clusters were constructed based on 
shared similarities in responding the three scales measuring computer proficiency, test anxiety, 
and perceived ease of use. Figure 1 illustrates the description of the three clusters. 

According to those three variables, Cluster 1 was labelled as the incompetence-ignorance 
group, Cluster 2 as the competence-calm group, and Cluster 3 as the incompetence-anxious 
group. The three clusters are markedly distinct in term of their computer competency, test 
anxiety, and perceived ease of use level. The differences across clusters are significant, in term 
of computer competency, F (112.236), p<0.000; in term of test anxiety, F-value of 99.618 with 
p<0.00 and, in term of perceived ease of use, F-value (47.753) with p<0.000.  Detials are 
provided in Table 3. 

 
 

TABLE 2: Number of Cases in 
each Cluster 

Cluster 1 37.00 



 

2 103.00 
3 36.00 

Valid 176.00 
Missing .000 

 

 
 

Figure 1. 
Final Cluster Centers 

 
TABLE 3: ANOVA analysis 

 
ANOVA 

 
Cluster Error 

F Sig. Mean Square df Mean Square df 
Zscore (Computer 
Competency) 49.416 2 .440 173 112.236 .000 

Zscore (Test anxiety) 46.834 2 .470 173 99.618 .000 
Zscore (Perceived Ease of Use) 31.123 2 .652 173 47.753 .000 
 
 
As illustrated in Figure 1, Cluster 1, the incompetence-ignorance, is a group of students who 
have low computer competency, low test anxiety, and perceived low ease of use. Cluster 2, the 
competence-calm is a group comprising students with high computer competency and low level 
of test anxiety, who perceived high ease of use. Cluster 3, the incompetence-anxious, is a group 
of those who have low computer competency, high test anxiety, and low level of perceived ease 
of use. Each cluster are elaborated in more details below. 
 
Cluster 1, the incompetence-ignore group 
 
Among 176 participants in this research, 21% of them are included in this cluster. Out of the 21 
percent, the 8.5% is male participants and the 12.5% is females. Among the male sample, this 
cluster have the second biggest percentage, which is 22.7%. Meanwhile, it has smallest 
percentage of the total female participants, which is 20%. The details are shown in Table 5. In 
term of study major, out of 21% of total participants, the 12.5% of it is students of social science 
major, while the rest 8.5% is of natural science major. Compared with the total social science 



 

students, this cluster has the second biggest percentage of them, that is 32.4%. Meanwhile, 
among the natural science major, it has the smallest percentage among the three clusters, which 
is 13.9%. This result is located in Table 6. 
 
Cluster 2, the competence-calm group 
 
In this group, 58.5% of the total sample is included. Out of the 58.5 percent, the 21.6% is males 
and the 36.9% is females. It has 57.6% of the total male participants and also the biggest 
percentage of total female participants, which is 59.1%. It implies that this cluster is the biggest 
group of all, both within the male and female sample. Detail result is shown in Table 5. In term 
of the majoring, out of the 58.5% sample in this cluster, the 19.9% is students of social science 
major and the rest 38.5% is of natural science major. Among all of the social science students, 
this cluster has the biggest percentage of them, which is 51.5%. Meanwhile, in the natural 
science student sample, also the biggest percentage (63%) is classified into this cluster. This 
result is provided in Table 6. 
 
Cluster 3, the incompetence-anxious group 
 

Individuals who are categorized in this group makes up 20.5 percent of the total 
participants, in which the 7.4% of it is males and the other 13.1% is females. In this cluster, male 
students make up the smallest percentage of the total male participant, which is 19.7%, while the 
female counterparts make up the second biggest percentage of the female sample which is 20.9 
percent. In general, this group is the smallest of the three, with a slight difference in number from 
Cluster 1. Detailed result is shown in Table 5. In term of majoring, out of 20.5% participants 
included in this group, the 6.3% is students from social science major and the remaining 1.2% is 
from the natural science. Among the social science majoring alone, this cluster makes up the 
smallest percentage, which is 16.2%. Meanwhile, among all of the natural science major 
students, this group has the second biggest percentage, which is 23.1%. This result can be 
located on Table 6. 
 

TABLE 4: Mean and SD of Each Cluster 
 

Variable Cluster 1 
(n= 37, 21%) 
M (SD) 

Cluster 2 
(n=103, 58.5%) 
M (SD) 

Cluster 3 
(n=36, 20.5%) 
M (SD) 

Computer Competency 36.51 (10) 60.32 (6.9) 50.97 (9.9) 
Test Anxiety 37.72 (5.9) 36.96 (7.1) 55.41 (7.1) 
Perceived Ease of Use 23.83 (7.4) 32.78 (5.8) 28.63 (8.4) 

 
TABLE 5: Clustering Percentage based on Gender 

 
Cluster Number of Case * gender Crosstabulation 

 
gender 

Total Male Female 
Cluster Number of 
Case 

1 Count 15 22 37 
% within gender 22.7% 20.0% 21.0% 
% of Total 8.5% 12.5% 21.0% 

2 Count 38 65 103 



 

% within gender 57.6% 59.1% 58.5% 
% of Total 21.6% 36.9% 58.5% 

3 Count 13 23 36 
% within gender 19.7% 20.9% 20.5% 
% of Total 7.4% 13.1% 20.5% 

Total Count 66 110 176 
% within gender 100.0% 100.0% 100.0% 
% of Total 37.5% 62.5% 100.0% 

 
 
 

TABLE 6: Clustering Percentage based on Majoring 
 

Cluster Number of Case * Majoring Crosstabulation 

 

Majoring 

Total 
Social 
Science 

Natural 
Science 

Cluster Number of 
Case 

1 Count  22  15  37 
% within Majoring  32.4%  13.9%  21.0% 
% of Total  12.5%  8.5%  21.0% 

2 Count  35  68  103 
% within Majoring  51.5%  63.0%  58.5% 
% of Total 19.9% 38.6% 58.5% 

3 Count  11  25  36 
% within Majoring  16.2%  23.1%  20.5% 
% of Total 6.3% 14.2% 20.5% 

Total Count  68  108  176 
% within Majoring 1 00.0%  100.0% 100.0% 
% of Total 38.6% 61.4% 100.0% 

 
 

DISCUSSION 
 Profiling based on three variables, i.e. computer competency, test anxiety, perceived ease 

of use, resulted in three groups, namely incompetence-ignore, competence-calm, and 
incompetence-anxious. Among 176 students, 21 percent of them are classified into the 
incompetence-ignorance group, 58.5% in the competence-calm group, and the rest 20.58% in the 
incompetence-anxious. 

The competence-calm group, whose profile includes high computer competency, low test 
anxiety, and high perceived ease of use, is an ideal profile. According to a research by Du 
(2004), individuals with computer competency will be more likely to enjoy and not to find 
difficulties with web-based distance learning (Du, 2004). Schneberger et al (2007) found that 
skill of expertise level correlated with academic performance in web-based assessments. The low 
level of test anxiety in this group indicates high intention to use technology. Alkist (2010) 
showed that anxiety correlated inversely with behavioral intention to use web-based assessments. 
If an individual experiences high anxiety, they will have low level of academic performance (Lu 
et al, 2016). In term of perceived ease of use, according to previous researches, perceived ease of 
use affects behavioral interest or intention to use technology (Oktapiani, et al., 2016, Alkist, 



 

2010). It implies that if individuals perceive technology as easy, they will also have high 
intention to use it. 

The incompetence-ignore group is the test takers with low computer competency, but 
whose test anxiety and perceived ease of use are low. This group includes students who do not 
feel anxious despite having low level of computer competency and perceived ease of use.  

In the incompetence-anxious group, students have low computer-competency, low 
perceived ease of use, and high level of test anxiety. Such condition is unideal condition for 
students because of the low level of competency and they find technology as difficult and feel 
anxious while using it. 

Two clusters, the incompetence-ignorance and the incompetence-anxious group, have 
similar percentages of students, which are 21% for the incompetence-ignorance group and 
20.58% for the incompetence-anxious. This means that 41.58 percent of the students were not in 
the ideal profile, suggesting a need for attention.  

Gender-wise, the majority of female participants was included in the competence-calm 
group, followed by the incompetence-anxious and the incompetence-ignorance consecutively. 
Meanwhile, among the male participants, the majority was categorized in the competence-calm, 
followed by the incompetence-ignorance, then the incompetence-anxious with the smallest 
number of male students. Both genders are predominantly classified into the competence-calm 
group. However, there are more male students in the incompetence-ignorance group than in the 
incompetence-anxious, while there are more female participants in the incompetence-anxious 
than in the incompetence-ignorance.  

In term of the majoring, there are two concentrations in high school, which are natural 
science and social science. Both natural science and social science major are predominantly 
included in the competence-calm, which is the ideal cluster. In more detail, there are more 
students of natural science major in the incompetence-anxious group than in the incompetence-
ignorance, while there are more social science students in the incompetence-ignorance group 
than in the incompetence-anxious. Considering the similarities between the frequency 
distribution, the profile order of natural science students is similar to that of the male students, 
while the profile order of the social science is similar to that of the female participants. 

This research has its limitations. First of all, this research is based on between-group 
analysis. It makes the effect of the differences between group on academic performance unclear, 
because the researchers did not measure it. We suggest future studies to measure academic 
performance as well, so that comparison to find out which group has the highest academic 
performance is possible. The self-report measures in this research also have their limitation 
which allows response bias to happen, such as self-representation bias in which testees report 
what might be expected from them, instead of the actual condition (Bradburn et al. 2004, cited in 
Stenlund, 2016). The measures also rely on participants’ memory about their experience of 
taking CBT. Such recalling protocol might make the response inaccurate. Data collection in 
future researches should be conducted right away after the administration of CBT. 
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