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Abstract 
The present study investigated students' perception of computerized 
TOEFL test. Subject of this study were 100 adult male and female 
students who took the iBT TOEFL test in Iran. Participants were 
provided with a researcher-developed questionnaire on the advantages 
and disadvantages of Computer-Based Test (CBT) compared to Paper-
Based Test (PBT). The collected data were analyzed using descriptive 
statistics and factor analysis to investigate the perceptions of the 
students. Results of this study showed that students perceived the 
disadvantages of CBT were more than its advantages. 
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Introduction 

An abundance of literature has been written regarding the application of Computer 
Assisted Language Testing, (CALT), but few studies have been done considering 
learners' perceptions of computerized language tests. Although it is being proved 
that these tests can be very useful in the realm of language testing, something which 
is not clear is whether students prefer these tests over paper and pencil tests (Pino-
Silva, 2008). This issue is the topic which will be considered in the present research. 

Computer-based testing is an effective teacher’s tool, which aims to optimize 
teaching and testing goals and techniques especially in shorter times and 
particularly for high-stake tests (Pino-Silva, 2008). Some previous studies like Brown 
(1997), Sawaki, (2001), and Alderson (2002) which have been done on computer-
assisted language learning demonstrate that both language learners and instructors 
have generally positive attitudes toward using computers in the classroom, but less 
is known about a more specific area of computer use, i.e. language testing (Madson, 
2000). Receptive- response items including multiple-choice, true-false, and matching 
items are fairly easy to adapt to the computer-assisted testing medium. Even 
productive-response item types including fill-in and cloze-test can be created using 
authoring software like Testmaster. Unfortunately, the more interesting types of 
language tasks (e.g., role plays, interviews, compositions, oral presentations) are 
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much more difficult to develop for computer-assisted testing (Silye and Wiwczaroki, 
1999). The new technologies such as the CD-ROM and interactive video discussed in 
Brown (1992a) make it possible for students to interact with a computer. Based on 
the available literature many advantages and disadvantages have been mentioned 
for these types of tests by many researchers in this field. Among the advantages 
which have been mentioned for computer-based tests (CBT) two important issues 
are really noteworthy. These two points which have been posed by Brown (1997) 
relate to the administration time and place for high-stake tests and time of delivery 
and administration. By using computerized tests there is no need for fixed delivery 
time and also traditional time and place of administration are not important any 
more. 
 

Purpose of the Study 
Computers are beginning to be used to deliver language tests in many settings. A 
computer-based version of the Test of English as a Foreign Language (TOEFL) was 
introduced on a regional basis in the summer of 1998. More and more both the 
computer and the Internet are beginning to be used to deliver tests to users who are 
at a distance (Pino-Silva, 2008). A large amount of literature on computer-assisted 
language learning exists about using computers in classrooms and computer assisted 
language learning issue but less is done about computer-assisted language testing 
which is considered as one of the important subjects of teaching and testing. 
However, it should not be denied that a lot of work has been done on the 
comparisons of students' performances in computer-based and paper-and-pencil 
tests; and also, there are studies dealing with comparison of the validity and 
reliability of these tests. But these researches only focus on the comparison of 
students' performances in computerized tests and paper-based tests or investigating 
the validity and reliability of these two kinds of tests. Very few studies have been 
done to investigate the important issue of students' belief and perception about 
computer-based tests. Since nowadays traditional tests are being replaced with 
computer-based tests, the researcher believes that investigating examinees' 
viewpoints can be very valuable to promote these kinds of tests. As far as the 
examinees' performance is concerned, their perceptions and attitudes are among the 
psychological factors that can affect the validity and reliability of the test. Although 
the previous literature mentions many advantages and disadvantages of these tests, 
it is not clear whether the examinees still prefer computer-based tests over paper-
based ones. Therefore, investigating this issue seems really necessary. Based on the 
aim of this study the following research question is provided: 

What are the students' perceptions of the advantages and disadvantages of a 
computer-based test of TOEFL? 
 

Literature Review 
Along with the advances that we observe in our daily life, language testing experts 
try to cope with the technology advances and they have tried to use the computers in 
language testing situations both to promote the assessment process's validity and 
use the benefits which are gained by using computers in testing. However, with the 
advent of Information technology (IT) in testing, since many years ago the Test of 
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English as a Foreign Language (TOEFL) have performed on computers and internet-
based tests (IBT) are replacing the traditional paper-and-pencil tests (Alderson, 
2000). In this chapter, the aim is to consider the topic of Computer Assisted 
Language Testing (CALT) and the related issues. 
 
Comparison of Traditional Paper-Pencil Tests and Computer-Based Tests 
Since computer-based testing has been introduced to the field of language testing, 
there have been many arguments about the possible problems accompanying these 
kinds of tests and many comparisons have been performed between CBT and 
traditional pare-and-pencil tests. Dooey (2008) believes that although many 
advantages can be gained of technology using in language testing, practitioners 
must be very careful in applying the new technology when using it for high-stake 
tests like IELTS and TOEFL tests because these tests provide an assessment of 
English language proficiency. These concerns show that there are some clear and 
hidden aspects of using technology in testing which may cause some problems or 
have impacts on the examinee's performance. This section deals with these 
comparisons done in the past literature. In an article on the impact of individual 
differences on the equivalence of computer-based and paper-and-pencil educational 
assessments, McDonald (2002) states that the use of computers and related 
technologies increasingly impacts on all areas of our daily lives. Bennet (1998) in an 
article on the impact of computers on educational testing, presents three possible 
generations of testing system. The first generation is very similar to the traditional 
paper-pencil test and takes very little advantage of technology. The second 
generation has included new item formats (e.g. through using multimedia 
technology). And the third generation is an assessment which is more based on the 
principles of cognitive psychology which are called computer-adaptive tests. In these 
tests, questions are tailored to the ability of the test takers. If the test taker can 
answer a question correctly will next be presented with a somewhat more difficult 
question and if he /she answers the provided question incorrectly he/she will be 
presented with an easier item. So, these types of tests which are adaptive are 
considered more efficient than paper-and-pencil tests which just cover a broader 
range of ability and require more questions (McDonald, 2002). 

However, some believe that computer-assisted tests and paper-based tests are 
the same, just the test delivery format is changed and beneficial aspects of computer 
are not effectively used in preparing tests. So, the only advantages of these tests are 
now the reliability of scoring, savings in time and easier analysis of results 
(Singletone, 1997). 
 
Factors Affecting Equivalence 
As the main difference between paper-and-pencil test and compute-based test is in 
their delivery format and primarily a CBT considered as a paper-based test 
converted to computerized version, many believe that CBT and P&P tests can be 
considered equivalent (e.g. Neuman and Baydoun, 1998). But some others have 
concluded that this is not the case or some others have found mixed results. Some 
believe that presenting a test on computer creates a qualitatively different testing 
situation that it can affect the examinee's performance. For example, Honaker (1988) 
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argues that regarding the issue of presenting format and putting the examinees in 
different situations, the problem of equivalence must be considered more carefully. 
But some other researchers believe that equivalent CBT and P&P test should not be 
differentially affected by individual differences (Tseng, Tiplady, Macload, and 
Wright, 1998). However, CBT and P&P test considered different testing experiences 
for test takers and this problem can be a factor that can affect the reliability of tests. 

In a model provided by McDonald (2002), it was showed that test 
performances result from an interaction between the test taker and test itself, in this 
model, the key aspect of the test was whether it is paper or computer-based. He 
wanted to investigate whether the examinee's performance differ regarding the type 
of test they take or the difference in the kind of testing experience (here delivery 
format) can affect their performance or not. He states that if these individual 
reactions differ as a result of the varying test format, they will affect the construct 
measured by each test. 

In an article McDonald (2002), who is analyzing the issue of equivalence in 
CBT and P&P tests states that reactions to CBT root in individual differences of test 
takers. He states that still the use of CBT is in its infancy but undoubtedly in the near 
future it will become a very important part of language testing. He adds that this can 
affect the attitudes and beliefs about CBT will be changed as a result. He believes 
that although for example in 10 years ago lack of familiarity with computer was not 
such an important issue, now with the widespread use of computers in every aspect 
of life no more it can be un-important. He continues that in the near future use of 
CBT becomes a norm for assessment comparing to P&P which is now considered as 
a norm (McDonald, 2002). 

 
Computer experience and familiarity. "The extent to which test takers have 

experience of using computers has been argued to influence their performance on 
computerized test" Brown (2002). As mentioned in the literature, the amount of 
computer use can be an indicator of experience (McDonald, 2002). For example, 
Pelgrum, Jenssen, Reinen, and Plomp, (1993) surveyed 10 countries and found that 
between 3 and 89% of elementary and secondary school children did not use 
computers. Weil and Rosen (1995) assessed computer experience in university 
students from 23 countries between 1992 and 1994, and found this to vary from 25 to 
98% between countries. Those who have worked in the field of CBT and computer 
familiarity note that computer familiarity is considerable in number of ways. For 
example Taylor, Kirsch, Eignor, and Jamieson (1999), in their study state that 
computer familiarity includes: " experience, frequency of use, type of use, number of 
courses involving computers, owning a computer, access to computers, attitudes 
towards computers, and related technologies". Taylor et al (1999) constructed a 
measure of computer familiarity. They believed that computer familiarity is a factor 
which has sub-factors like access, attitudes, and computer use. 

It is so common sense that computer experience would affect the use of 
computers for purposes such as CBT. Lee (1986) found that college students who 
had less computers experience performed worse on a computer-based math test, 
after he compared the scores for a paper-based test. However, it was suggested that 
this deficit in performance could be corrected with minimal computer experience. 
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Mazzeo, Druesne, Raffeld, Checketts, and Muhlstein (1991) obtained mixed results 
from a series of studies using college examinations of English and math. In one 
study a significant negative effect for experience was seen on a math test, and less 
experienced students obtained higher scores. In a subsequent research by the same 
authors in which they used math and English tests failed to replicate this finding and 
so they stated that this finding had been a chance finding. But because of 
methodological limitations they concluded that further work is needed on 
familiarity.  

Several studies discussed the effect of computer familiarity on performance 
and the characterization of the learners in terms of computer familiarity (Kirsch, 
Jamieson, Taylor, & Eignor, 1998; Taylor, Jamieson, Eignor, & Kirsch, 1998). Kirsch, 
et al (1998) surveyed 90.000 TOEFL examinees in their first phase of their study in 
April and May of 1996 regarding their access to computers, their attitude about 
computers, and experience they have with using computers and investigated the 
relationship among proficiency as measured by paper-and-pencil TOEFL test, 
background characteristics, and computer familiarity. The study showed that there 
were differences regarding the computer familiarity defined by native language and 
region. It was also discussed that a small but significant relationship existed between 
computer familiarity and TOEFL test scores on the paper-and-pencil test. With 
regards to the results, it was suggested that computer familiarization was necessary 
for the individuals who would take the computer-based TOEFL and writing classes 
could include word-processing. 
 

Computer anxiety. "Computer anxiety refers to the fear experienced when 
interacting with a computer or anticipating an interaction" (Brown, 2000). Some 
believe that computer anxiety to some extent overlap with computer confidence and 
these two are essentially the same (Levine, and Smidth, 1997). Some of the 
researchers who have studies in the realm of CBT and individual differences like 
Durndell and Lightbody (1994) first assumed that computer anxiety results from lack 
of examinee's experiences in using computers, and if they become more familiar 
with computer use, anxiety must be reduced. But contrary to their first assumption, 
based on the results of their study they reported that despite the spread of 
computers, there was no evidence of a decrease in computer anxiety. Todman and 
Lawreson (1992) who also tried to investigate this issue similarly failed to fix a link 
between computer experience and anxiety in university students or school children. 

There are some other works that support the earlier assumption, namely the 
belief that computer anxiety results from a lack of familiarity with compute. For 
example, Levine and Schmidt (1998) found that greater  computer use and 
experience to increase confidence and Weil and Rosen (1995) found computer 
experience was related to lower levels of "technophobia" in 19 of the 23 countries 
they studied. A study by Chua, Chen, and Wong (1999) confirmed an inverse 
association between computer experience and level of computer anxiety, but they 
found that the extent of this association varies considerably between studies. 

Another study was performed by Gos (1996) on trainee English teachers 
revealed that an important factor in the development of computer anxiety was not 
exposure itself, but the quality of the exposure or experience. Some believe that 
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anxiety reduces the capacity of working memory (Eysenck, 1988). Some of the 
symptoms of anxiety are worry and self-concern that they may interfere with the 
tasks that test takers want to do in a test. In terms of computer use, criteria such as 
speed of performance or errors have been studied. But these criteria have been found 
to be independent of anxiety (e.g. Bloom and Szanja), although Tseng, Tiplady, 
Macleod, and Wright (1998) have provided contrary findings, they found that speed 
of performance or error relate to anxiety. 

Although available evidence show that computer anxiety can have a negative 
effect on test score but some researchers believe that both using computers and 
taking tests are considered as potential sources of anxiety ( Gallangar and Gos, 1988). 
And test anxiety alone can have a significant impact on test performance (McDonald, 
2002). Generally anxiety may result from limited computer experience or the test 
taking situation or both of them. 

 
Computer attitudes. Attitudes towards computer can be a mixture of 

computer familiarity and computer anxiety or it can overlap the combination of 
these two factors (McDonald, 2002). May be this is because computer attitudes are 
usually really shaped by experience and anxiety and confidence and people's 
attitudes are based on these two factors. The importance of positive attitudes 
towards computer has been considered a prerequisite for developing computer-skill 
(McDonald, 2002). Kay and Levine (1993) have suggested that by increasing 
computer use more positive attitudes towards computers can be gained. Also, in 
another research by Burke, Norman, and Raju (1987) a similar positive relation 
between experience and acceptance of CBA was observed. However, it can denote 
that increased exposure will have a positive effect on attitudes. Al-Ghahtani and 
King (1999) have highlighted the importance of the actual computer systems or 
programs; they state that to the extent that computer systems can be compatible with 
the students' needs, computer usage receives more importance. 

A study of attitudes to CBA and P&P testing by Singleton, Horne, and 
Vincent (1995) has reported that high ability children did not mind taking a reading 
test on paper, but low ability children saw this as more threatening and they were 
less willing to participate. Poor readers were much happier to take the computer-
based version of the same test, as the computer was not seen as threatening. It was 
shown that computer tests are more attractive to children. Segall and Moreno (1999) 
performed a study in a military setting and it was reported that they had positive 
attitudes towards CBA.  Another research was done on adult basic education by 
Zanddvliet and Farragher (1997) and they also had the same results. 

 
Mode of presentation. Another issue which requires careful investigation is 

the effect of mode of presentation on comparability of the information obtained from 
computerized and paper-and-pencil (P&P) tests. But little studies have been done on 
comparability of CBT and PBT. Specially In terms of L2 reading comprehension tests 
with respect to the issue that reading from screen can have different results from 
reading from prints. Presence of the mode effect on reading comprehension test 
performance may seriously invalidate score interpretation of computerized reading 
tests. 



Language Testing in Asia                              Volume two, Issue two                               May 2012 
 

79 | P a g e  
 

Greaud and Green (1986) investigated the effect of mode of presentation on 
the numerical operations (NO) and coding speed (CS) subtests of the Armed 
Services Vocational Aptitude Battery (ASVAB) they administered this test to 
applicants for the U.S. military services. Fifty college students took short versions of 
the two subtests. The CAT versions were completed faster by the subjects, who did 
better on the CAT versions in general. Moreover, when the average number of 
correct responses per minute was used as the test score, the between-mode 
correlation coefficients for the coding speed subtest remained low to moderate when 
corrected for reduction, while the within-mode correlations for both subtests and the 
between-mode correlations for the numerical operations subtest were high. Based on 
this study the authors stated that there are two possible explanations: (a) "marking a 
bubble" on an answer sheet in P&P test and "pressing a button" to enter an answer 
on a CAT may require different motor skills (p.33); and (b) "keeping track of the 
location of the items presented as a group was part of the task in the highly-speeded 
P&P test" while it was not the case for the CAT version, where items were displayed 
one by one on a computer screen. 
 
Advantages and Limitations of CBT 
Over the past few decades, a large literature has examined the effectiveness of 
computer-assisted language (CALL). The findings indicate that language learners 
have generally positive attitudes towards using computers in the classrooms. But 
less is known about the field of computers in language testing. For example, Brown 
(1992b) and others have investigated both advantages and limitations of computers 
in language testing. In this section we will mention the most important points posed 
by different authors specially Brown (1992b). 

Brown (1992a) and (1992b) has divided the advantages of using computers in 
language testing from two angles of testing methodology and human considerations. 
Here, we will refer to some of the most important points posed by Brown (1992a) 
and (1992b) and some other authors: 

- Regarding the scoring selected-response tests computers are much more 
accurate than human beings (Brown, 1992b). 

- Computers can provide immediate feedback (Brown, 1992b). 
- CBT allows tester to examine the specific ability levels of students and it is a 

precise evaluation of those abilities (Bock and Mislevy, 1982b). 
- In CBT students can be provided with quick "diagnostic" feedback (Brown, 

1992b). 
- "The use of computers allows the students to work at their own pace" 

(Brown, 1992b). 
- CBT takes less time to be finished comparing to PBT (Brown, 1992b). 
- In CBT students get less frustrated because provided questions (Brown, 

1992b). 
- Because in CBT questions are provided one at a time on the screen, the 

testing procedure is not as tiresome as PBT (Brown, 1992). 
 
Brown (1992b) believes that we can see the disadvantages of using computers 

in language testing from two aspects of physical and performance considerations. 



Language Testing in Asia                              Volume two, Issue two                               May 2012 
 

80 | P a g e  
 

- Computer equipments may not always be available or if they are, it might 
that they are not reliable (Brown, 1992b). 

- One of the problems is the screen size limitations specially for developing 
long passages for reading (Brown, 1992). 

- "Graphic capabilities of many computers especially older ones may be 
limited"(Brown, 1992). 

- Differences in student's familiarity degree with computers or their ability 
to work keyboard can be a differentiating problem (Henning 1991). 

- Another disadvantage of CBT is computer anxiety (Henning 1991). 
However, these days' experts in the field of language testing specially CBT are 

trying to delete these limitations through developing computer-adaptive tests 
particularly for compositions and speech samples or by using the web and other 
electronic tools. 

Although CBT has its own advantages and many students and practitioners 
like it, there are some possible dangers in such innovations. Many evaluators believe 
that CBTs are limited in the item types. Multiple-choice items are good and 
compatible to computers and also cloze and gap-filling techniques are frequently 
used in CBT because they are appropriate for CBT. But other item types are more 
difficult to be used in CBT since the items which are used in CBT must be machine-
score able (Alderson, 1995). 
 

Methodology 
 
Participants 
Participants of this study included 100 male and female students who participated in 
iBT TOEFL (internet-based test of TOEFL) test administered by ETS (Educational 
Testing System) in the Assessment department (Sanjesh Organization) in Tehran on 
two different administration days, 21st of July and 27th of July 2009. The subjects 
were selected randomly among the whole iBT TOEFL participants by the researcher 
to answer a questionnaire which was considered as the instrument of this study. All 
the participants were adults aged 20 to 46 who were taking this test for different 
purposes with different levels of proficiency. 
 
Instrumentation 

 
Questionnaire. A questionnaire which had been developed by the researcher 

on the basis of the advantages and disadvantages of computer-based test of TOEFL 
and comparing this kind of test with the paper-based version (PBT) was used as the 
instrument of this study to collect the required data. Since no standard questionnaire 
existed on this topic the researcher had to develop a questionnaire. The processes of 
developing this questionnaire will be explained completely in the following parts. 

 
Procedures  
In this study, based on the required processes mentioned in the previous parts, a 
questionnaire was prepared to collect the needed data. The questionnaire was 
validated in two different stages (qualitative validity means piloting and 
quantitative validity means construct validity). As mentioned before in the 
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validating phase, the prepared questionnaires were distributed among the 
participants. In the next section the statistical analysis done in this study will be 
explained. 
 
Statistical Analysis 
In this study some different kinds of statistical tests were used. Descriptive 
procedures were used to summarize the data. The total score of each scale was 
computed by averaging over items related to the scale and used in the analysis. For 
analyzing the data, both descriptive and inferential statistics were used.  

To determine whether uni-variate normality exists, the distribution of each 
observed variable for skewness and kurtosis were examined. These summary 
statistics are used because for large sample sizes, the normality of the test of 
Kolmogorov-Smirnov tends toward rejecting the null hypothesis of normal 
distribution. 

Also, Cronbach’s Alpha coefficient was computed for evaluating scale 
internal consistency reliability for hypothetical scales and scales extracted by factor 
analysis. In exploratory and descriptive studies, values higher than 0.6, are 
considered satisfactory (Kline, 2005). 

In the part of inferential statistics, Factor Analysis was used for structure 
detection. The purpose of structure detection is to examine the underlying (or latent) 
relationships between the variables. Factor analysis was performed by Extraction 
Method of Principal Axis Factoring and Varimax Rotation with Kaiser 
Normalization was used to extract the factor structure.  
 

Results and Discussion 
 
Descriptive Statistical Results 
As mentioned in the previous chapter, to investigate the students' perception of 
computer-based test of TOEFL a questionnaire was developed. This questionnaire 
contained 26 questions concerned with different points about students' perception of 
computer-based test of TOEFL and comparing this kind of test with the paper-based 
version. The questionnaire can be observed in the appendix.  

Based on the questionnaire of this research for research question number one 
namely students' perception of computer-based test of TOEFL and the statistical 
procedures performed for this question here the table of descriptive statistics of the 
items in the questionnaire are presented. This table shows the frequencies and 
percentages gained for each question based on a four-likert scale.  
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Table 5.1 
Descriptive Analysis of the Questions 
 
Frequencies/ 
percents 
 
 
questions 

 
Strongly agree 

 
Agree 

 
Disagree 

 
Strongly agree 

Q  1 36% 59% 5% 0% 
Q  2 30% 55% 15% 0% 
Q  3 23% 54% 22% 1% 
Q  4* 16% 39% 36% 9% 
Q  5 15% 41% 38% 6% 
Q  6 15% 48% 26% 11% 
Q  7* 18% 64% 12% 6% 
Q  8 5% 14% 47% 34% 
Q  9 10% 35% 46% 9% 
Q 10 16% 51% 25% 8% 
Q 11* 10% 51% 27% 12% 
Q 12 26% 49% 19% 6% 
Q 13 5% 29% 43% % 
Q 14 24% 53% 20% 3% 
Q 15* 18% 56% 22% 4% 
Q 16 11% 63% 15% 11% 
Q 17 12% 50% 35% 3% 
Q 18 40% 38% 19% 3% 
Q 19 13% 32% 44% 11% 
Q 20 14% 47% 34% 5% 
Q 21 5% 37% 48% 10% 
Q 22 25% 46% 22% 7% 
Q 23 15% 66% 17% 2% 
Q 24* 11% 25% 53% 11% 
Q 25 20% 51% 27% 2% 
Q 26* 8% 46% 39% 7% 

* denotes the items which were deleted in factor analysis. 

 
Now, to investigating the results of all the questions based on the above table 

the descriptive statistics of each question are reported in detail. As the number of 
participants of this study was 100 people, frequencies and percents are the same; so 
the numbers that are mentioned in the following part represent both frequency and 
percent. 

For item number one that is: "Computer familiarity can affect the examinees' 
performance positively" as we can see in table 4.1, %5 of the respondents disagreed, 
%59 agreed and %36 of them strongly agree with this subject. 

Item number two is as follows: "Not having sophisticated ability to type with 
computer can affect the test performance in CBT (computer-based test) version in a 
negative way. Majority of the respondents, %50 agreed with this item, some of them, 
%30 strongly agreed and a small number of them, %15 disagreed about this point. 

In item number three we have: Computer anxiety can affect examinees' 
performance negatively. Based on the results of the above table, %54 of the 
respondents show that they agree with this point that computer anxiety can affect 
examinees' performance negatively, only few strongly disagreed and about %22 
disagreed. 

Item number four deals with the occurrence of unexpected events during 
CBT, as it is observed the numbers of respondents who disagreed and agreed were 
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nearly closed to each other and the result was %36 and %39 for each one 
respectively. But %16 strongly agreed and only %9 strongly disagreed. 

In item number five we have: CBT may offer reduced control of the test taker 
over the test compared to PBT (paper-based test) (not allowing review or skipping 
questions). As can be seen in the table above, %6 of the respondents strongly 
disagreed, %38 disagreed %41 agreed, and %15 of them strongly agreed with this 
subject. 

For item number six which concerns with the relationship of testing condition 
of CBT and anxiety, most of the respondents agreed with this item, some of them, 
%26 disagreed, %11 strongly disagreed and %15 strongly agreed that testing 
condition in CBT can be a source of anxiety. 

Item number seven aims to know whether in their opinion there is a 
relationship between the experience of working with computer and test anxiety in 
CBT or not. With %64 the majority of the respondents agreed to this question, only a 
few strongly disagreed and respectively %12 and %18 disagreed and strongly agreed 
with this item. 

In item number eight we have:  There is NOT any difference between PBT 
(paper-based test) and CBT regarding the accuracy of scoring. %34 of the 
respondents showed that strongly disagreed, %47 disagreed, %14 agreed, and only 
%5 of them strongly agreed with this subject. 

Question number nine says that, "Examinees experience less fatigue with CBT 
comparing to PBT. Most of the respondents disagree with this question, and some of 
them, %35 agreed, the percentages of people who were strongly disagreed and 
strongly agreed were much closed and they were %9 and %10 respectively. 

For item number ten which deals with the issue that Use of computers allows 
the examinees to work on their own pace, we see that  %8 of the respondents 
strongly disagree, %25 disagreed %51% agreed, and %16 of them strongly agreed 
with this subject. 

For question number eleven that is: Because CBT presents the questions one 
by one at a time, it can make the test easier to take" based on the results it is observed 
that majority of the respondents agreed, those who disagreed were %27 and only 
%10 strongly agreed, also %12 strongly disagreed. 

More administration dates options which is claimed to be provided by CBT 
compared with PBT in the issue which has been dealt with in question number 
twelve. As it is clear from table 4.1 %6 of the respondents strongly disagreed, %19 
disagreed %49 agreed, and %26 of them strongly agreed with this subject. 

In the item number thirteen that is "There is Not any difference between CBT 
and PBT regarding the immediate availability of test results" percent of the people 
who had disagreed to it is more than others, in addition, %29 of the participants 
agreed with this item and %23 strongly disagreed only a few percents strongly 
agreed. 

In item number fourteen standardization of test administering context of CBT 
has been compared to PBT. Most participants disagreed that CBT provides more 
standardization of administration compared to PBT. The number of people who 
strongly disagreed with this case was the least one. Also %20 disagreed and %24 of 
them strongly agreed with this subject. 
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Item number fifteen deals with the choice of CBT which reduces the 
handwriting problems. Referring to the above table %56 showed that they agreed 
that CBT reduces handwriting problems. Only a few strongly disagreed and %22 
and %18 respectively disagreed and strongly agreed. 

Item sixteen of the questionnaire concerns the possibility of occurring some 
problems regarding the disability of the test-takers' disability to use mouse and 
keyboard. Percents show that the majority of the participants agreed with this point 
and percents of those who strongly disagreed and strongly agreed were equal. The 
remaining disagreed with this item. 

Item number seventeen:" CBT provides more convenient times for test takers 
to take the test", as it is observed in table 1, %3 of the respondents strongly 
disagreed, %35 disagree %50 agreed, and %12 of them strongly agreed with this 
subject. 

In item eighteen the percent of those who agreed and strongly agreed that 
reading from computer screen is more difficult than reading from pages were much 
closed to each other and they were %38 and %40 respectively. Furthermore, %19 
showed that they disagreed and only %3 strongly disagreed. 

Item nineteen says that "Marking the correct choice on the answer sheet in 
PBT and pressing a button in CBT can have different results in performance. Most 
people disagreed, while only %11 strongly disagreed and %32 and %13 agreed and 
strongly agreed with this item respectively. 

In item number twenty, majority of the participants agreed that keeping track 
of the location of items presented as a group in PBT is easier than items in CBT 
which are presented one by one. Only a few strongly disagreed, and in addition, %34 
disagreed and the remaining %14 of them strongly agreed with this point. 

The percent of those participants who disagreed that CBT is limited in item 
type compared to PBT was %48; however, %37 agreed with it and %10 strongly 
disagreed. Only %5 strongly agreed to it. 

In item number twenty two, it is mentioned that for CBT equipments may not 
always be available or reliable, especially in older systems. As can be seen in the 
table 4.1, %7 of the respondents strongly disagreed, %22 disagree %46 agreed, and 
%25 of them strongly agreed with this subject. 

Item number twenty three deals with the graphic capabilities of computers in 
CBT. In this item most of the participants agreed that in CBT the graphic capabilities 
of some computers specially the older ones may be limited so it may affect the 
examinee's performance. %17 and %15 respectively disagreed and strongly agreed, 
but just %2 strongly disagreed. 

In next item, percents of those who strongly agreed and strongly disagreed 
that because in CBT failure may occur during the testing procedures, participants 
prefer NOT to choose it were equal but most of the participants disagreed with this 
issue and %25 agreed with it. 

Results that was gained for question number twenty five is that %2 of the 
respondents strongly disagreed, %27 disagreed %51 agreed, and %20 of them 
strongly agreed with this subject that CBT version of test may prevent participants 
from reviewing the test. 
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At last in item twenty six, most of the participants agreed that in CBT there is 
not the danger of skipping items. A few of them namely %7 and %8 respectively 
strongly disagreed and strongly agreed and %39 disagreed. 

 In the next stage regarding the research question of this study Factor 
Analysis was used for structure detection. The purpose of structure detection is to 
examine the underlying (or latent) relationships between the variables. Now the 
results of factor analysis are resented in the following part. 
 
Factor Analysis (F1) 
To investigate the results of the research question, Factor Analysis was used for 
structure detection. The purpose of structure detection is to examine the underlying 
(or latent) relationships between the variables. For the performed factor analysis the 
factors are extracted in their importance order, so that the factor number one is the 
most important factor. Also, in each factor, the value of loading (correlation between 
item and factor), determines the order of the variable in the factor, so that the item 
with greatest absolute value is the most important item (see the questionnaire in 
appendix 1). For the factor analysis which was performed the results of the Model 
Adequacy are shown in the table below: 

 
Table 5.2 
The Results of Model Adequacy- KMO and Bartlett's Test 
 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .625 

Bartlett's Test of Sphericity 

Approx. Chi-Square 62.164 

df 21 

Sig. .000 

Total Variance Explained  36.679 

 
KMO shows a reasonable fit of the model, and the results of the Bartlet’s test 

confirm this (p<0.05). Also, the total variance explained was %36.7.  
Screen plot of the factors importance are shown below: 
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Figure5.1. Screen-plot of the factor importance 

7654321

Factor Number

1.6

1.4

1.2

1.0

0.8

0.6

0.4

Ei
ge

nv
al

ue

Scree Plot

 
 
Based on the figure above, the entire important factors produced by the 

analysis are placed in the most descent part of the plot. Based on this plot and other 
criteria, 3 factors were extracted for this scale. 

The following table shows the results of factors extracted by the factor 
analysis for this scale: 
 
Table 5. 3 
Rotated Factor Matrix 1 

 
Factor 

1 2 3 

q9 .702   
q10 .669   
q8  .672  
q14  -.361  
q11    
q15    
q13   .607 
q17   .349 
q12   .344 

Extraction Method: Principal Axis Factoring. 
Rotation Method: Varimax with Kaiser Normalization. 
 
Based on the results, 3 factors were extracted. Positive values show direct 

relationship of the item and factor and negative values shows inverse relationship of 
the item and factor. As can be seen, items q11 and q15 have been deleted, since their 
loadings are less than 0.3. For each factor a name must be suggested. They are 
named as F1_1 to F1_3 as follow: 
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F1_1: q9 and q10 
F1_2: q8 and q14 
F1_3: q 13, q17 and q12 
In the next part, results of the Factor Analysis 2 and the related tables and 

figures will be reported. 
 
Factor Analysis (F2) 
As it is seen, in the previous sections based on factor analysis F1, 3 factors were 
extracted from factor analysis F1. Now in this phase we performed Factor Analysis 
F2 and the results will be provided here. First of all, in order to show the adequacy 
of the model in the following table the results of the model adequacy are presented 
in table 4.4: 
 
Table 5.4 
Results of the Model Adequacy for Factor Analysis F1 
 
KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .603 

Bartlett's Test of Sphericity 

Approx. Chi-Square 163.238 

df 78 

Sig. .000 

Total Variance Explained  31.427 

 
KMO shows a reasonable fit of the model, and the results of the Bartlet’s test 

confirm this (p<0.05). Also the total variance explained was %31.43.  
Screen plot of the factors importance are shown below: 

 
Figure5. 2.  Screen-plot of the factor analysis importance F2 
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The entire important factors produced by the analysis are placed in the most 
descent part of the plot. Based on this plot, and other criteria, 2 factors were 
extracted for this scale. Furthermore, table below shows the results of factors 
extracted by the factor analysis for this scale: 
 
Table 5.5 
Rotated Factor Matrix (a) F2 

 

 
Factor 

1 2 

q18 .492  

q5 .483  

q3 .483  

q25 .477  

q6 .457  

q26   

q16  .752 

q23  .510 

q21  -.375 

q22  .351 

q4   

q24   

q7   

 
Extraction Method: Principal Axis Factoring. 
Rotation Method: Varimax with Kaiser Normalization. 

 
Based on the results, 2 factors were extracted. Positive values show direct 

relationship of the item and factor. 
As can be seen, items q26, q4, q24 and q7 have been deleted, since their 

loadings are less than 0.3.  For each factor a name must be suggested. They are 
named as F2_1 to F2_2 as follow: 

F2_1: q18, q5, q3, q25 and q6 
F2_2: q16, q23, q21 and q22 
In the next section in order to elaborate on the factors and subscales resulted 

from the factor analysis performed in this study in more details the descriptive 
statistics of the subscales extracted by factor analysis are reported. 

 
Descriptive Statistics of the Subscales Extracted by the Factor Analysis 
For evaluating the normality of the scales for subsequent analysis, it has been 
checked by descriptive evidence. Table 4.6 shows the summary statistics of the scales 
extracted by factor analysis from questionnaire items. 
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Table 5.6 
Descriptive Statistics of the Subscales Extracted by Factor Analysis 
 
Subscales Mean Median Std. Deviation Skewness Kurtosis Cronbach's Alpha 

F1_1 2.6050 2.5000 .68274 .096 -.574 .627 

F1_2 2.4400 2.5000 .48346 .382 -.367 .638 

F1_3 2.6067 2.6667 .53472 -.134 .157 .617 

F2_1 2.8700 2.8000 .49103 .086 -.670 .605 

F2_2 2.7350 2.7500 .40797 -.570 -.265 .601 

 
As can be seen, the values of the mean and median are close together for the 

sub scales. Also, the values of the skewness and kurtosis are within the range of 
defined. As it is observed, all subscales showed moderate reliability (0.6 and higher). 

In the next section in order to evaluate the correlation among the subscales 
results of Pearson Product Moment Correlation Test of the subscales are reported. 
 
Evaluation of Correlation between Sub Scales 
Pearson Product Moment Correlation Test was performed to evaluate the correlation 
among the resulted sub-scales. Table 4.7 shows the results of Pearson product 
moment correlation test of the subscales: 
 
Table5.7 
Pearson Correlation between Sub-Scales 

 

F1
_1 

F1
_2 

F1
_3 

F2
_1 

F2
_2 

1_1 1     

1_2 
.01

2 1    

1_3 
.06

8 
.26

6(*) 1   

2_1 
-

.200(*) 
-

.033 
-

.051 1  

2_2 
.10

1 
-

.094 
.01

1 
.16

7 1 

 
* Correlation is significant at the 0.05 level. 
 
As it is observed in the table above, the correlation between two variables 

which is significant are flagged by (*) (at the 0.05 significance level). Positive values 
shows direct relationship of the variables and negative values shows inverse 
relationship between them. Correlations are designated as small (0.10–0.29), medium 
(0.30–0.49), and large (>0.50). 

Based on the results: 
1) There is significant and positive correlation between F1-2 and F1_1 (p < 

0.05). So that the score of F1_1 is increased by increasing the score of F1-2. This 
correlation is designated as small. 
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2) There is significant and negative correlation between F1-1 and F2_1 (p 
< 0.05). So that the score of F2_1 is decreased by increasing the score of F1_1. This 
correlation is designated as small. 

3) All other correlations are non significant (p>0.05). 
 

Discussion 
Based on the factor analysis which was performed and discussed in previous 
sections some items which did not have the required correlation with other items 
were deleted. Based on the factor analysis results two main factors called Factor 1 
and Factor 2 were extracted and every one of these factors had some subscales 
namely, F1-1, F1-2, F1-3, F2-1, F2-2. Subscale F1-2 consisted of questions number 9 
and 10, subscale F1-2 consisted of questions number 8 and 14, and subscale F1-3 
consisted of questions number 13, 17, and 12. Subscale F2-1 consisted of questions 
number 18, 5, 3, 25, and 6, and subscale F2-2 consisted of questions number 16, 23, 
21, and 22. In the section every one of these subscales will be discussed. And then the 
remaining items are discussed based on their groups. 

Subscale F1-1, namely questions number 9 and 10 concerns the advantages of 
using computer in testing with regard to the students' pace and experience of fatigue 
when taking two different types of tests, PBT (paper-based test) and CBT (computer-
based test). As mentioned by Brown (1992b), one of the advantages of using 
computers in language testing is that the use of computers allows students to work 
at their own pace and also he adds that students experience less frustration in 
computer-based tests than on paper-and-pencil tests. In this study, these two points 
were examined, but most of the subjects disagreed or strongly disagreed with these 
items, i.e. they did not believe that use of computers can allow the students to work 
on their space and they also did not believe that examinees experience less fatigue 
with CBT comparing to PBT. These two items were among the possible advantages 
of CBT, but the examinees did not agree. So, it is concluded that, this point cannot be 
considered as an advantage in the eyes of examinees. 

Subscale F1-2 namely questions number 8 and 14 concerned with the 
effectiveness of computers in language testing regarding the accuracy of scoring and 
the possible greater standardization of test administration context that CBT may 
have compared to PBT. As mentioned by Educational Testing Service (1996) CBT has 
greater standardization of test administration conditions and in this study most of 
the examinees agreed with this item. It can show that since test takers believe that 
CBT has a greater standardization than PBT, they may prefer it over PBT as they 
think that it can be more trustable. Also, as mentioned by Brown (1992b), CBT is 
much more accurate at scoring selected-response tests at reporting scores than PBT. 
Similarly, in this study the participants believe that there is a difference between 
CBT and PBT in the accuracy of scoring and it can confirm the statements of Brown 
(1992b) about the accuracy of scoring. Most of the examinees disagreed with this 
item. Generally, this means that although some researchers believe that CBT has 
greater standardization of test administration condition compared to PBT, in this 
study examinees do not have such a viewpoint. 

Subscale F1-3 namely, questions number 13, 17, and 12 dealt with the 
technical advantages of CBT regarding the time and date of administration, and 
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immediate availability of test results. Based on Brown (1992) one obvious advantage 
of computer-based testing is that it removes the need for fixed delivery dates and 
locations normally required by traditional paper-and-pencil-based testing. Group 
administrations are unnecessary, and users can take the test at a time (although not 
necessarily at a place) that they themselves choose. CBTs can be available at any time 
of the day or night, thus it can remove the limitations of test administration or even 
of group-administration. Another advantage is that results can be available 
immediately after the test, unlike paper-and-pencil-based tests which require time to 
be collected, marked and results issued. According to the results of this study most 
of the examinees agreed that CBT provides more administration dates options 
compared to PBT and also they believed that CBT provides more convenient times 
for test takers to take the test. So, this point can be regarded as an advantage for CBT 
compared to PBT tests. Therefore, results of this research can prove the previous 
beliefs mentioned by other researchers and this can be considered as one of strengths 
of CBT compared to PBT. 

Subscale F2-1 namely, questions number 18, 5, 3, 25, and 6 concerned with 
computer anxiety. Computer anxiety is a fear that examinee may face when doing a 
computer-based test because of the possible interaction that may have with the test 
(Brown, 2000). Powers (1999) observed a modest negative effect of computer anxiety 
on CBA and P&P tests of verbal, analytical and quantitative ability, and Tseng et al. 
(1998) also found computer anxiety to be negatively associated with both CBA and 
P&P test performance, although it was most strongly correlated with the former. 
Shermis and Lombard (1998) argued that test anxiety was responsible for their 
findings rather than computer anxiety itself. Powers (1999) in his study rejected this 
view because his data denoted that computer and test anxiety are two separate 
constructs. Vogel (1994) has provided something completely different because in her 
study she found that computer anxiety is related to scores on a computer-based but 
not P&P test, whereas Vispoel et al. (1994) found a negative effect on performance 
for test but not computer anxiety. Also Wise et al. (1994) have suggested that because 
CBA frequently offers reduced control (e.g. through not allowing review or skipping 
of questions) anxious test takers must have perceived control over the testing 
process. Although some evidence suggests that computer anxiety can have a 
negative effect on test scores still some believe that both using computers and taking 
tests are potential sources of anxiety (e.g. Gallagher and Gos 1998), and they believe 
that test anxiety alone can have a significant impact on test performance (e.g. 
McDonald 2000). In this study, most of the participants agreed that computer anxiety 
can affect the examinees' performance negatively. It shows that students themselves 
confirm the existence of this kind of anxiety and they consider it as a source of 
anxiety that may affect their performances. In addition most of the examinees agreed 
that CBT may offer reduced control of the test taker over the test compared to PBT  
(not allowing review or skipping questions). It can be concluded that CBT format 
can be considered as a source of anxiety and it can affect the examinees' performance 
due to the possible interaction that exists between the test situation and test taker's 
attitudes. As far as the mode of presentation and its relationship with reading from 
the screen and form pages are concerned, it can be concluded that the difference 
existing between reading from screen and paper may negatively affect the examinees 
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performances. May be it can be related to the dominance they can have on prints 
rather than computer screen. Also, most of the participants believed that reading 
from computer screen is more difficult than reading from the pages. Most of them 
believed that CBT version of test may prevent participants from reviewing the test. 
As many researchers believed that computer anxiety was the source of this issue and 
it can be concluded that CBT can cause this problem. 

Subscale F2-2 namely, questions number 16, 23, 21, and 22 dealt with the 
limitations of CBT. For example, based on a research by Brown (199b) one of the 
limitations of CBT is that computer equipment may not always be available, or be 
reliable. Another is that the graphics capabilities of many computers (especially 
older ones) may be limited.  Based on the results of this study most of the examinees 
agreed that in CBT the disability to use the mouse and keyboard may cause some 
problems. But most of them disagreed that CBT is limited in item type compared to 
PBT. Furthermore, almost most of them agreed that for CBT equipments may not 
always be available or reliable, especially in older systems so this result suggests that 
this point is one of the problems that may frighten most examinees to take CBT test 
instead of PBT. In addition, they mostly believed that in CBT the graphic capabilities 
of some computers specially the older ones may be limited so it may affect the 
examinee's performance. So, test-takers sometimes cannot trust CBT due to this 
problem. 

After classifying the items into various factors and sub-scales the answers 
were investigated in order to determine whether the advantages of CBT are more 
than its disadvantages. The items were compared separately and in their subscales. 
In this study, the items were designed based on some advantages and disadvantages 
mentioned in the literature. Nevertheless, surprisingly some of the advantages and 
also disadvantages which were pointed in the previous studies were not confirmed 
in this study. However, generally despite all the technical and pedagogical 
advantages of CBT, number of disadvantages confirmed by the examinees in this 
study was more than the advantages. 
 

Conclusion of the Study 
This study aimed is to investigate the students' perceptions of the advantages and 
disadvantages of CBT compared to PBT. A great deal of research has been done to 
investigate the differences between computer-based testing and paper-based testing, 
like comparison of students' performances, validity and reliability of these two kinds 
of tests and etc. However, less is done on students' beliefs and perceptions of these 
tests especially in high-stake tests like TOEFL and IELTS which are considered to be 
determinant in some cases. Students' beliefs and perceptions are the factors that 
affect their performances. Therefore, they need to be investigated carefully. In 
addition, inspecting students' attitudes and perceptions can help the test-takers and 
evaluators to remove the possible weak points and strengthen the test format and 
content. So, in this study the main goal was to investigate students' perceptions of 
the advantages and disadvantages of computer-based tests. To meet this aim TOEFL 
test was used as the source of investigation. To detect students' perception a 
researcher developed questionnaire was used. Using this instrument required 
information was collected. After analyzing collected data using statistical analyses 
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they were evaluated. Some interesting results were gained after analyzing the data. 
If the results are classified into two main groups of advantages and disadvantages of 
CBT, it can be concluded that number of disadvantages of CBT was a little more than 
the advantages. Among the most important disadvantages, computer anxiety, 
unreliability of computers equipments, disability to use the mouse and the 
keyboard, difficulty of reading from the screen, and problems which may occur to 
keep track of the items can be mentioned as the disadvantages which had been 
pointed by the test-takers. Computer familiarity was another important point which 
was mentioned which can have serious effect on examinees' performance; it means 
that not being familiar with computers may hinder the test-takers to take the test 
easily. The impact of not having ability to type with computers and possible 
resulting problems, reduced control of test-takers in CBT , and the fatigue resulted 
from taking CBT are disadvantages which were mentioned. Also, they believed that 
CBT is limited in item type and graphic capabilities especially in the older system. 
Danger of skipping some items in CBT and not allowing the test-taker to review the 
test are two other weak-points of CBT. However, CBT has its own benefits and 
advantages like providing more administration dates and time, removing the hand-
writing problem, accuracy of scoring in CBT immediate availability of test results in 
CBT compared to PBT, and finally greater standardization of test administration 
compared to PBT are some of the advantages of CBT over PBT. All in all, what is 
noteworthy based on the result of the present study is that in the eyes of the 
examinees the disadvantages of CBT are more than its advantages. 
 

Implications of the Study 
Computer-adaptive testing shows to become a regular component of standardized 
foreign language assessment in the coming century, particularly for licensing and 
certification purposes. Many benefits may be gained through using these tests. Since 
computerized testing is still considered so new in the field of testing, we cannot 

assume that performance in a computerized test will be the same as in a paper-and-
pencil test. Especially as far as the computer familiarity and attitudes are concerned, 
considering the interaction of test and test takers become more highlighted. Another 
important issue is that nowadays with the inclusion of technology in every field of 
our life undoubtedly one day PBT will be replaced completely by CBT. So, 
investigating the possible problems and benefits of these kinds of tests are 
considered important because it can help us to improve the quality of these kinds of 
tests. So, this study can help teachers and test developers to develop more accurate 
and valid tests by considering students viewpoints about the advantages and 
disadvantages of computerized tests. This way more and more benefits and 
advantages can be gained of using technology in testing. 
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Appendix 

 
A questionnaire on examinees’ perception of computer-based test of TOEFL 
Age..........  Male �   Female�    
 
Please check the box that best expresses your view. 
(Note: in this questionnaire CBT stands for computer-based test and PBT for Paper-
based test). 
Your cooperation is highly appreciated. 
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1 Computer familiarity can affect the examinees' performance     
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positively. 
2 Not having sophisticated ability to type with computer can affect the 

test performance in CBT (computer-based test) version in a negative 
way. 

    

3 Computer anxiety can affect examinees' performance negatively.     
4 In spite of occurrence of unexpected or unknown events I select CBT 

(computer-based test). 
    

5 CBT may offer reduced control of the test taker over the test 
compared to PBT (paper-based test) (not allowing review or 
skipping questions). 

    

6 The testing condition for CBT can be a source of anxiety.     
7 There is a relationship between the experience of working with 

computer and test anxiety in CBT. 
    

8 There is NOT any difference between PBT (paper-based test) and 
CBT regarding the accuracy of scoring. 

    

9  Examinees experience less fatigue with CBT comparing to PBT.     
10 Use of computers allows the examinees to work on their own pace.     

11 Because CBT presents the questions one by one at a time, it can 
make the test easier to take. 

    

12 CBTs provide more administration dates options compared to PBT. 
 

    

 
Continued at the back of the page 

 
 
No 

 
 
Question  

St
ro

ng
ly

  
ag

re
e 

 A
gr

ee
 

D
is

ag
re

e 

St
ro

ng
ly

  
di

sa
gr

ee
 

13 There is Not any difference between CBT and PBT regarding the 
immediate availability of test results. 

    

14 CBT has greater standardization of test administration context 
compared to PBT. 
 

    

15 Examinees' need for using type writing in CBT reduces the 
handwriting problems. 
 

    

16 In CBT the disability to use the mouse and keyboard may cause 
some problems. 

    

17 CBT provides more convenient times for test takers to take the test. 
 

    

18 Reading from computer screen is more difficult than reading from 
pages. 

    

19 Marking the correct choice on the answer sheet in PBT and pressing 
a button in CBT can have different results in performance. 
 

    

20 Keeping track of the location of items presented as a group in PBT is 
easier than items in CBT which are presented one by one. 
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21 CBT is limited in item type compared to PBT. 
 

    

22 For CBT equipments may not always be available or reliable, 
especially in older systems. 
 

    

23 In CBT the graphic capabilities of some computers specially the 
older ones may be limited so it may affect the examinee's 
performance. 
 

    

24 Because in CBT failure may occur during the testing procedures, 
participants prefer NOT to choose it. 

    

25 CBT version of test may prevent participants from reviewing the 
test. 
 

    

26 In CBT there is not the danger of skipping items.     
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