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Abstract—The empirical evidences show that two identical Computer-
Based Testing (henceforth CBT) and Paper-and-Pencil-Based Testing (hence-
forth PBT) do not always result in the same scores. Such conclusions are re-
ferred to as “the effect of testing administration mode” or “testing mode effect”.
Moderators such as individual differences (e.g., prior computer experience or
computer attitude) have been investigated [4] to see if they influence test takers’
performance. The Guidelines for Computer-Based Tests and Interpretations [1]
recommended eliminating the possible effects of some moderator variables on
test takers performance. This research was conducted to provide the required
empirical evidences on the existence of distinctive effects caused by changing
administration mode from conventional PBT to modern CBT. The relationship
between testing mode preference on test takers” CBT performance was also ex-
amined. Two equivalent tests and two questionnaires were used. Using descrip-
tive statistics and ANOVA, the findings demonstrated that two CBT and PBT
sets of scores were comparable. Additionally, prior testing mode preference and
gender had no significant effect on test takers’ CBT score, and they were not
considered the variables that might affect the performance on CBT.

Keywords—Computer-Based Testing, Paper-and-Pencil-Based Testing, Test-
ing Mode Effect, Gender Difference, Testing Mode preference

1 Introduction

As computers become increasingly available in educational contexts, it is likely
that teachers will use them to administer tests. Using technological assessment tools
to create tests has made it possible that tests be implemented and scored through com-
puters. Tests that are created, implemented and scored via computers are called Com-
puter-Based Testing (CBT). But, why CBT?. The constant development of the effi-
ciency of available testing approaches that are achieved through enhancement of
computers’ effectiveness to record, gather and analyze test scores caused improve-
ment and extension of computerized testing [2]. Increasing use of computer as a mass-
consumed commodity in early 1990s [3] caused acceleration of development of com-
puting technology. In fact, such developments which leaded to the constant use of
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CBT in educational contexts due to its great efficiency and practicality contributed to
stabilize its predominant role in assessment field [4], [S]. Computerized test can be
manipulated in such a way that gives the test takers the possibility to choose when
they prefer to participate in a testing session [6]. CBT saves time of supervising and
marking [7]. CBT provides more flexible and comfortable testing environment than
PBT, and the accuracy of computer in scoring and reporting the results is better due to
more effective functions of personal computers [8]. Detailed automatic feedback can
be given to test takers as soon as the test is terminated [6], [9], [10], [11]. Although
manipulating and marking computerized testing are done easily [11], this kind of
testing is not fundamentally and intrinsically better than its PBT counterpart [12].
Before developing CBT version of a test or converting the PBT version into its CBT
counterpart, the critical issues of reliability and validity have to be measured.

In contrast to the traditional form of tests in which organizational limitations are
imposed on tests administered in groups, CBT kind of tests can be individually ad-
ministered [13], [14]. This is especially true for a subcategory of CALT called com-
puter adaptive language test. According to Chapelle and Douglas, validity of CBT
counterpart of PBT version may be violated such that its results might not match the
results obtained from PBT. It means that the similarity of scores and results received
from two versions of the same test guarantee the validity of the tests. On the other
hand, another way based on which the validity issue may be violated is that the creat-
ed question items presented onscreen may be different from those created and pre-
sented in other formats. Thereby, testing practitioners should notice that the concep-
tions related to the validity of computerized testing may not be necessarily related to
the validity of other formats of the test such as PBT version. In fact, the applicability
of the validity in different versions of tests may be different due to the unique features
of each format [15].

The main purpose of the present research was to study the comparability of the test
scores received from CBT and PBT versions of an equivalent test. Furthermore, the
relationship between variables that may affect the students' performance on tests was
also examined. As it has been examined by other researchers and mentioned in the
literature, the researcher of the present study needs to check the consistency of the
findings with previous ones to support or reject the related hypotheses. The researcher
actually tends to check whether or not test takers prefer or do not prefer the computer-
ized test, and how this testing mode preference interact their performance on CBT.
The researcher hopes the present study expect that this piece of research work succeed
in adding to the knowledge in comparability study in academic contexts.

2 Literature review

Applying computerized versions of test in educational contexts is increasing [16],
[17], [18], [19], [20]. Guidelines for Computer-Based Testing were published by
Association of Test Publishers (2000) [21], International Test Commission (ITC)
(2004) [22] (International Guidelines on Computer-Based and Internet-Delivered
Testing), American Council on Education (1995) [23] (Guidelines for Computerized
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Adaptive Test Development and Use in Education). Among the guidelines published
by several organizations, the International Test Commission (2004) [22] and the
American Psychological Association (1986) [1] devoted their standards and guide-
lines to CBT exclusively. The International Test Commission claims that test design-
ers should establish the comparability between internet-based testing and its tradition-
al counterpart [24]. To establish and produce relatively equivalent reliability and cor-
relation, means, and standard deviations, as well as the ways to gather required data
from the same subgroups of examinees in order to achieve the comparability and
equivalency based on the same versions of the test are the major goals of the pub-
lished guidelines.

To investigate the equivalence of scores obtained from PBT and CBT, many stud-
ies have been done in language testing area. Some of these studies examined the score
equivalence of computerized version of a reading test and its conventional counter-
part. One of these studies is the research done by Mark Pomplun, Sharon Frey, and
Douglas F. Becker in 2002. Pomplun, Frey & Becker (2002) [25] studied the score
equivalence of currently used paper-and-pencil version of a Nelson-Denny speeded
test of reading comprehension and a new computerized version. Their findings
showed that the reading onscreen was more difficult than PBT but it takes shorter
time to complete. They declared that difficulties in onscreen reading were due to the
issues of primitive technology. Furthermore, they concluded that the scores received
from CBT were higher than the scores obtained from PBT [25]. According to Bugbee
(1996) [26], two CBT and PBT versions of a test can be equivalent if one of the fol-
lowing criteria is met. The criteria that should be met to name two versions of a test
equivalent are (a) equal means and distributions of two versions (b) equal means and
distributions, reliabilities and correlations with criterion (validity) variables for inter-
changeable test scores. Khoshsima & Hashemi Toroujeni (2017b) declare that com-
puter-based testing is becoming popular as a green computing strategy due to its ad-
vantages over PBT. They conducted a research on comparability of computerized
testing and paper-based testing. They also examined the relationship of some external
moderator variables such as testing mode effect, testing mode order, computer atti-
tudes and testing mode preference. Findings of the study indicated the interchangea-
bility of scores of test takers from CBT and PBT. No statistically significant differ-
ence was found across modes. Moreover, the moderator variables whose relationship
with CBT performance was examined were not considered external factors that might
affect test takers’ performance on CBT [27]. Lightstone and Smith (2009) [28] con-
ducted a study on the comparison between PBT and CBT considering test mode pref-
erence and test performance on CBT. They collected and analyzed their data through
two studies including asking the students to explain which test they preferred to take
more and asking them to explain their reasons for their choices and their prediction of
their test scores according to their preference. Like Khoshsima, Hosseini and Hashemi
Toroujeni (2017), the researchers investigated the effect of testing mode preference on
test results. The results of these two related studies showed that the students' justifica-
tion for choosing the test format differ among individuals and both test mode prefer-
ence and test performance are dependent to some extent on individual differences and
meta-cognitive factors such as cognitive workload in test taking. They showed high
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preference for computerized tests; however, their prediction on getting better score on
CBT was not true as they performed better on PBT [5]. Khoshsima, Hosseini and
Hashemi Toroujeni (2017) investigated the correlation of testing mode preference
with CBT performance. Their findings revealed no correlation between testing mode
preference and testing performance of test takers on computerized version of the test
[5]. Their findings were compatible with the findings of the previous research done by
Flowers et al. (2011) in which there was a high preference for CBT, but test takers’
preference had negative correlation with their performance on CBT [29]. Similar to
the aforementioned studies, no significant difference was found between test takers’
scores on two versions of test which indicated no correlation between testing mode
preference and test performance [30].

The present research examined the relationship of testing mode preference with
CBT performance. Some researchers have done similar studies on the student's pref-
erence on delivery testing mode [31], [32], [33], [20]. The participants of all these
studies were asked through either interviews or questionnaires which tests they pre-
ferred more: computerized or paper-based one. Moreover, some of these studies in-
vestigated whether test takers’ testing preference would influence their testing per-
formance on CBT or not. The results of most of these studies demonstrated the pref-
erence for computerized tests. Yourdabakan and Uzunkavak (2012) investigated the
attitudes of 784 students from both private and state schools in Turkey and found that
the students from public schools were more favorable of CBT than students from
privates schools; however, test results were not different, which implied no correla-
tion between students' test preference and test results on CBT [20]. In parallel with
Al-Amri (2009), Escudier et al. (2011), Yourdabakan and Uzunkavak (2012), and
Hashemi Toroujeni (2016) also found the high preference for computerized tests
among their participants with no difference in test scores of two test types. They also
confirmed no correlation between test scores and testing mode preference [31], [32],
[20], [4].

To examine the relationship between test takers’ preference and their test scores,
Hashemi Toroujeni (2016) and Khoshsima, Hosseini & Hashemi Toroujeni, (2017)
utilized either preference scale questionnaire or interviews to ask which testing mode
of administration they prefer [4], [5]. The researcher of the current study, like some of
the aforementioned researchers, investigates the influence of test takers’ preference on
their testing performance on CBT in details. In a study, Higgins et al. (2005) exam-
ined which test 161 participants preferred to take. The findings showed that 87% of
participants preferred to take CBT due to ease of use feature of CBT kind of testing.
No significant difference was also found between test takers’ scores on two versions
of a test which indicated no correlation between test mode preference and test perfor-
mance [30]. In another study done by Al-Amri (2009), although test takers preferred
to take CBT, their test performance was better on PBT. His research findings show no
relationship between test performance and testing mode preference [31]. Another
research studying the preference of testing mode indicated that children performed
better on PBT than CBT but they preferred to use computer as the medium through
which they prefer to take their tests [34].
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The effect of individual differences and backgrounds on test takers’ performance is
a critical issue regarding validity of CBT [4], [12], [27], [35], [11]. Leeson (2006)
defines some variables including user variables and technology variables that are the
major sources of difficulties in implementing CBT [36]. Users gender, capability of
processing information, the ability to use a computer, prior attitudes, anxiety and etc.
may have definite impacts on CBT performance of test takers. In some studies, inves-
tigating the difference between methods in terms of gender, race and age [37], [38]
leaded to no significant difference in achievements; while in other studies [39] little
significant difference was observed. In their recent study, Terzis and Economides
(2011) describe the trends of male and female students towards CBT [40]. In their
study, Terzis and Economides (2011) and Khoshsima, Hosseini & Hashemi Toroujeni
(2017) describe the trends of male and female students towards CBT [40], [5].
Khoshsima, Hosseini & Hashemi Toroujeni (2017) report no significant difference for
male and female test takers’ scores across the modes [5].

Among the objectives defined for the current research the principle purpose that
has to be followed is to investigate whether there is any correlation between testing
mode preference and testing performance. Before investigating this relationship, the
researcher examined score equivalence of testing groups. Then, in order to achieve the
aforementioned objectives, the following research questions have been addressed.

1. Is there any statistically significant difference between computer-based language
testing and paper and pencil-based testing?
2. Do participants’ prior testing mode preferences affect their performance on CBT?
(a) Do participants perform better on their preferred test mode?
(b) Do participants’ exposures to CBT influence their posterior testing mode pref-
erence?
(c) Do CBT experiences result in a positive attitude towards features of CBT?

3 Methodology

3.1 Research design

Both quantitative and qualitative data was collected based on a mixed-methods ap-
proach including multiple choice achievement tests, questionnaires and interviews
that were used in the present research as the methodological approach. Two versions
of two equivalent tests were administered to the homogenous test takers who were
assigned to two testing groups based on the common person design which is an effi-
cient and practical design in detecting differences especially in smaller sample of test
takers to collect good data for making score comparison. In this study, testing mode of
administration was considered the treatment. Actually, to avoid any individual charac-
teristics' influence on testing performance, within-subject group was also used in the
study, i.e. the same group was given two equivalent tests in the form of CBT and
PBT.
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3.2 Participants

After administering PBT TOEFL General Proficiency Test to 116 graduate stu-
dents of Chabahar Marine and Maritime University (CMU) to make sure about their
proficiency level as upper-intermediate, 96 homogenous students were determined.
Due to the lack of space in testing environment and the number of computers, 80
homogenous graduate students including 40 girls and 40 boys were randomly selected
and assigned to two major testing groups. To get better results on the relationship of
gender difference and testing performance, all the 40 girls were assigned to testing
group 1 and all the 40 boys were organized in testing group 2. In addition to the two
main testing groups that were supposed to participate in the main investigation and
tests, those 16 homogenous students was used as the pilot group. This group that was
similar to the other two testing groups was employed to do our pilot study and to
examine the reliability of data collection instruments used in this research. From the
80 upper-intermediate graduate students as the test takers of the research who took the
placement test in autumn of 2016, there were equal numbers of boys (n=40=50%) and
girls (n=40=50%). The age range of all the participants was between 22 to 35 years.
Mean age was 25.5 years with a standard deviation of 4.63. All the boys were orga-
nized in one testing group, and all the girls were organized another one to compare the
mean score of male and female to examine the gender difference on CBT.

3.3 Instruments

Since the quality of any research depends heavily on the quality of gathered data
and the procedures to gather data, it is essential to conduct the research in the most
appropriate and suitable framework [4], [41]. The researcher used two groups in a
counter-balanced order to investigate the effect of testing mode and gender difference
on test takers’ performance. Two groups took two computer-based and paper-based
versions of two equivalent tests. In paper-based test, test takers should read each ques-
tion and mark the right option on the separate answer sheet that was given to each test
taker with the test papers.

The web-based CBT version of the test with fifty questions examining test takers’
vocabulary knowledge for the educational measurement was developed. Test takers
were required to read a question appearing on the computer screen and choose the
most appropriate option under each question by clicking the mouse on the blank space
besides the options. The next research data collection instruments were a simple ques-
tion appeared at the bottom of exam paper and screen, i.e. would you prefer taking test
on paper — no difference — computer to examine the relationship between testing
mode preference and performance as well as a researcher-made questionnaire entitled
Attitudes towards the Features of Computer and Paper-based Testing (AFCPT). As
the last instrument, interviews were done to collect the qualitative data. Furthermore,
SPSS version 22 software running on a CORE i5 Sony VAIO laptop was utilized to
compare the obtained results from two formats of the test as pretest and posttest in the
experiment.
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34 Procedure

The first section of the research was designed to examine the effects of testing
mode scores obtained from CBT as their performance on computerized version of the
test and to compare the received results with its PBT counterpart’s results. Two
equivalent multiple-choice tests have been prepared from the course book of General
English Book. Each exam consisted of 40 multiple-choice items. The two selected test
sets have been piloted to ensure the equivalency of two tests in relation to reliability
and validity. It means that the two selected tests have tried out with an adequate num-
ber of test takers who possessed similar characteristics as the target population to
ensure the equivalency of tests according to the degree of reliability, mean scores, and
standard deviations.

The second study which employed both quantitative and qualitative instruments in-
cluding questionnaires to collect research data was designed to investigate the possi-
ble effects of testing mode preferences on test takers’ performance. The interview as
the qualitative instrument was used to gather more research data on the features of
two versions of the test that the test takers have taken. So, when testing group one was
taking the PBT form of the test in one of the classes of Language Center of CMU,
testing group two was taking CBT form of the same test in Information Technology
Center of CMU. After four weeks interval, two testing groups two versions of the test
in a reversed order. According to Kauffman (2003), although no minimum or maxi-
mum interval between two test administrations was suggested, four weeks interval
was determined between implementing two versions in this research [42]. A four
weeks interval could be an adequate minimum period to wait before conducting the
second testing session. Kauffman (2003) declares that both short and long periods
might affect testing performance by resulting in practice effect and maturation or
instruction, respectively [42].

Testing group one and two took the CBT and PBT forms of the tests, respectively.
In each CBT testing session, before implementing the CBT version of the test, a sim-
ple short researcher made test as well as some oral instructions on how to answer this
type of the test were given to the test takers.

To investigate if any change was occurred in test takers’ preference toward taking
paper-based or onscreen test, test takers were asked to answer a simple question men-
tioned at the bottom of their exam paper and screen, i.e. would you prefer taking test
on paper — no difference — computer to examine the relationship between testing
mode preference and performance. This question studied the possible change in test
takers’ preference after taking CBT version of the exam. Furthermore,

In addition to the simple question mentioned at the end of both versions of the ex-
am, the feelings and impressions of test takers about CBT mode of administration
were studied after their exposure to CBT by another researcher-made simple ques-
tionnaire (AFCPT) to collect the required data to analyze research questions 2, 2.1,
2.2, 3.3. This instrument that was a set of researcher-made questions regarding the
testing mode preference assessed the development of positive or even negative atti-
tudes towards CBT and collected some parts of remaining research data.
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In the last stage of the research and after filling out the questionnaires and to con-
firm the data obtained from questionnaires, 20 participants who filled out the ques-
tionnaires were randomly selected from among the volunteers for interview. They
were encouraged to expand on their answers to the questionnaires by offering some
reasons for their reported mode preferences. Bachman and Palmer advised that reli-
ance on only questionnaires may restrict test takers’ responses so that researchers only
get answers to the questions they ask. In contrast, open-ended interview questions
may produce unexpected responses from test takers which would hopefully lead to
new insights into the phenomenon under investigation [43].

4 Results and discussion

According to Warner (2013), one of the main purposes of doing pilot study in
which the research data collection instruments are tried out is to get the correct feed-
backs of conducting the main test and overcome the possible unexpected problems
during the procedure [44]. In the present research, those who participated in the pilot
study were the selected homogenous participants who had not the opportunity to take
part in the main investigation. Creswel & Clark (2007) asserts that the participants of
the pilot study should be as similar as possible to the main participants [45].

Paper-based versions of the two prepared multiple-choice tests were administered
to the participants of the pilot study in two separate testing sessions with the interval
of two weeks during the educational semester to ensure the reliability of the items. In
addition to comparing the mean and standard deviation of both tests administered to
pilot group in two testing sessions, Cronbach's Alpha Coefficient was also employed
to calculate the reliability. The results of determining the equivalency of two tests
revealed a high correlation (Table 1). Then it was concluded that both tests were simi-
lar enough to be considered equivalent [1].

Table 1. Statistical tendency of pilot study

Multiple choice-tests | Number of test takers | Mean | Std. Deviation | Cronbach’s Alpha Coefficient
Test 1 16 25.32 43 906
Test 2 16 24.97 4.8 913

Since parametric statistical tests are based on some assumptions, the researcher had
to confirm fulfillment of four assumptions of interval data, independence of subjects,
normality distribution and homogeneity of variances. The collected data i.e. exam
scores were measured on an interval scale. The testing performance of 60 participants
who were assigned to two testing groups to take two versions of the equivalent tests in
four testing sessions was independent of each other and no treatment by peer or group
work was administered in this research. Furthermore, since normal data is the funda-
mental assumption in parametric statistical testing [46], the present study checked the
assumption of normality as well as homogeneity of variances.

Table 2 displays the results obtained from two statistical tests of normality namely
Shapiro-Wilks and Kolmogorov-Smirnov. Wilk test is the most powerful test to esti-

42 http://www.i-jet.org



Paper—Computer-Based Testing: Score Equivalence and Testing Administration Mode Preference ina ...

mate normal distribution of small sample sizes [47]. From Table 3, p-values were
greater than 0.05. Then, as the Sig. values under Shapiro-Wilk were >0.05, (.564,
.531,.795, and .801 for TG1 PBT, TG1 CBT, TG2 PBT and TG2 CBT, respectively),
we concluded that the related variables were normally distributed.

Furthermore, Levene’s Test of Homogeneity of Variances was run; the result, F (3,
117)="7.7, p =716, with an alpha level of .05, p (.716) showed no statistically signif-
icance. According to the variances analysis, Levene’s F Statistic had a significance
value of greater than .05. Then, the assumption of homogeneity of variances was not
violated p (.716) >a (.05). It means that our data had similar variances and we need
using parametric statistical tests.

For the first analysis, the one-way analysis of variance (ANOVA) was used to
compare the means of two sets of scores of each group (related group) obtained in two
different testing sessions. To gain a better view of the data, descriptive statistics and
then inferential statistics analysis were used to find out the relationship between mean
scores. According to the results, testing group one mean score on CBT (M = 46.13,
SD = 13.80) was higher than that group’s mean score on the PBT (M = 46.66, SD =
17.43). Testing group two mean score on PBT (M = 45.40, SD = 21.2) was higher
than that group’s mean score on CBT (M = 39.6, SD = 13.15). Additionally, of the
two CBT sessions of the tests taken by testing, the highest mean score was found in
CBT session of testing group one; with a relatively higher mean score by 7 points
(Table 3).

To answer the main question of the research that looks for the significance differ-
ence between the scores of two versions of the tests, One-Way analysis of variance

Table 2. Testing Normality Assumption

Tests of Normality
Kolmogorov-Smirnova Shapiro-Wilk
Statistic D.F. Sig. Statistic D.F. Sig.
TG1 PBT 117 33 871 .943 33 564
TG1 CBT 185 33 795 901 33 531
TG2 PBT 305 27 .803 147 27 795
TG2 CBT 318 27 .867 .855 27 .801

(TG=Testing Group)

Table 3. Distribution of participants’ scores in PBT & CBT

Descriptive statistics

19— 0,
N Mean Std. Pevna Std. 95% Confidence Minimum | Maximum

tion Error Interval for Mean

Lower Upper

Bound | Bound
TG1 PBT 33 46.66 17.43 3.18 40.15 53.17 26.00 98.00
TG1 CBT 33 46.13 13.80 2.52 40.97 51.28 20.00 64.00
TG2 PBT 27 45.40 21.20 3.352 38.61 52.18 26.00 98.00
TG2 CBT 27 39.60 13.15 2.07 35.39 43.80 20.00 64.00
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was conducted with a null hypothesis of no difference. According to the results of
One-Way ANOVA test (Table 4), there was not any statistically significant difference
in scores between PBT and CBT at a .05 level. Based on the results of the score anal-
ysis of four testing sessions, the Sig. value was .896 at P<0.05. This amount of signif-
icance value at 117 (N-3) degree of freedom in a .05 level revealed that there was no
significant difference between two sets of scores obtained from two formats of the test
and the test scores of participants were not different in paper-based and computer-
based versions of the test (Sig=.896, P>0.05).

According to the descriptive statistics, female test takers’ mean score on CBT
(46.13) was higher than the mean score of testing group two on CBT (M = 39.60, SD
= 13.15). On the other hand, the standard deviation in testing group one CBT was a
bit higher than the CBT performance of testing group two. It means that the disper-
sion of scores from mean score in CBT of testing group one was higher than in CBT
of testing group two; consequently, it was concluded that Standard Error of Measure-
ment (SEM) in testing group two CBT was lower than in testing group two CBT (Ta-
ble 5).

Table 4. One-Way ANOVA comparing scores of participants in PBT & CBT

ANOVA
Sum of Squares D.F. Mean Square F Sig.
Between Groups 4.267 3 4.267 .017 .896
Within Groups 14338.133 118 247.209
Total 14342.400 119

Table 5. Distribution of CBT scores of two testing groups

Descriptive Statistics

oo o,
N Mean Std. D evia Std. Error 95% Confidence Minimum | Maximum
tion Interval for Mean

Lower Upper
Bound Bound

CBT1 33 46.1 13.80 2.5 40.97 51.28 20.00 64.00

CBT2 27 39.6 13.15 2.0 35.39 43.80 20.00 64.00

Of the male (Testing Group 2) and female (Testing Group 1) CBT sessions of the
tests, the highest mean score was found in female CBT, with a relatively higher mean
score by 1 point. According to the descriptive statistics for two CBT results, it was
revealed that the female test takers outperformed on computerized testing. In fact,
there was a difference between mean score of male and female testing groups, and the
difference, according to posteriori test, was not statistically significant.

Tamhane’s T2 post hoc test displayed that there were no statistically significant
differences between mean score of PBT and CBT versions of testing group one, mean
score of PBT and CBT versions of testing group two, and between mean score of
CBT version of testing group one and CBT version of testing group two that were
indicated by (p = .872), (p = 524), and (p = .124), respectively. Additionally, Games-
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Howell post hoc statistical test for examining variables of the groups revealed that
there were no statistically significant differences between PBT and CBT versions of
testing group one, PBT and CBT versions of testing group two, and between CBT
version of testing group one and CBT version of testing group two that were indicated
by (p =.959), (p =.375), and (p = .177), respectively.

The relationship of pre- and post-CBT mode preference of the test takers of the
first testing group with their testing performance on CBT version of the test was
measured by Pearson's product-moment correlation statistical test. There was a weak
negative correlation between both pre and post-CBT mode preference and CBT per-
formance of testing group one, r (28) =.-.016, p < .916 and r (28) =.-.121, p < .472,
respectively. Furthermore, the Pearson's product-moment correlation to assess the
relationship of post-CBT and post-PBT mode preference with CBT performance of all
the test takers of testing group two revealed that there was a weak negative correlation
between both post-CBT and post-PBT mode preference and CBT performance of
testing group two, r (28) =.-.083, p < .452 and r (28) =.-.113, p < .386, respectively
(Table 6).

In the next step, descriptive statistics of different testing mode preference groups
were used to gain a better view of the data and to find out the relationship between
mean scores of testing groups. The descriptive statistics output is displayed in Tables
7,8, and 9.

According to Table 7, the mean score obtained for the test takers who preferred
On-Computer test (these test takers organized in a group called On-Computer prefer-
ence group) (PBT1 /M = 64, (SD = .0)) was absolutely greater than the mean scores
received for all the other test takers who were organized into two other groups includ-
ing No-Difference and On-Paper preference groups. Based on the results, those test
takers who preferred taking CBT over its paper-based counterpart had better perfor-
mance (PBT1 /M = 64, (SD = .0)) on paper-based test compared to those whose pref-
erence was PBT version (PBT1 /M =40.57, (SD = 8.34)).

Additionally, the CBT and PBT results of various testing mode preference groups
(between groups) are indicated in Table 7. Based on the acquired results, the test tak-
ers whose preference to take the test on either CBT or PBT versions was taking the
test on its PBT format (PBT1 / M = 40.57, (SD = 8.34)) had better performance on
CBT version compared to PBT one (CBT1 / M = 41.42, (SD = 15.95)) (Table 8).
Then, the PBT mean score of the test takers of the first testing group who preferred
CBT counterpart (PBT1 / M = 64, (SD = 0)) (see Table 7), did not vary with their
CBT mean score (CBT1 /M = 64, (SD = 0)) (see Table 8). Accordingly, the test tak-
ers of No-Difference testing mode preference group, outperformed on their CBT ses-
sion (PBT1 /M = 47, (SD = 1.06)) (Table 7), (CBT1 / M = 56, (SD = 4.27)) (Table
8). However, the overall results of prior testing mode preference and testing perfor-
mance of different preference groups’ analysis answered negatively the research ques-
tion 2. These findings indicated that there was no necessarily positive interaction
between testing mode preference and testing performance. The reason might be either
the testing orders i.e. administration of CBT in the first testing session for testing
group two or the novelty of CBT in the target setting [48], [5].
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Table 6. Pearson Correlation of pre-CBT and post-CBT mode preference with CBT scores of
testing group one and post-CBT and post-PBT mode preference with CBT scores of tes-
ting group two

Pearson Correlations | Pre-CBT Mode | Post-CBT Mode | Post-CBT Mode | Post-PBT Mode
Preference Preference Preference Preference
Pearsor-1 Corre- _016 121
lation
CBTL I75ie (2-tailed) 916 472
N 30 30
Pearson Correlation -.083 -113
BT2
¢ Sig. (2-tailed) 452 .386
N 30 30
Table 7. PBT performance of different preference groups of testing group one
Pre-CBT PBT 1 95% Confidence
re- ia- Interval for Mean
Mode Prefer- | N Mean Std.ﬁ]zlelvm ESrtli.r Minimum | Maximum
ence Score Lower Upper
Bound Bound
On Paper 28 40.57 8.34 1.57 37.3368 43.8061 28.00 52.00
No Difference 8 47 1.06 377 46.1063 47.8937 46.00 48.00
On Computer 4 64 .00 .000 64.0000 64.0000 64.00 64.00
Total 40 44.20 9.98 1.57 41.0074 47.3926 28.00 64.00
Table 8. CBT performance of different preference groups of testing group one
Pre-CBT CRT 1 95% Confidence
re-
ia- Interval for Mean
Mode Prefer- | N Mean Std.tilzle;vm ESrtli'r Minimum | Maximum
ence Score Lower Upper
Bound Bound
On Paper 28 41.42 15.95 3.01 35.2429 47.6142 14.00 66.00
No Difference 8 56 4.27 1.51 52.4250 59.5750 52.00 60.00
On Computer 4 64 .00 .00 64.0000 64.0000 64.00 64.00
Total 40 46.6 15.74 2.48 41.5652 51.6348 14.00 66.00

Then, the researcher examined how was the performance of different preference
groups of testing group one on CBT version of the test (the second version that the
group took in its second testing session). As it was shown in the Table &, in the se-
cond testing session of testing group one i.e. CBT version, the CBT mean score of
On-Computer preference group (CBT1 /M = 64, (SD = .0)) was higher than the other
two preference groups. It means that the persons who preferred CBT over PBT did
better than those who preferred PBT (CBT1 /M = 41.42, (SD = 15.95)) on CBT ver-
sion of the test. On the other hand, those who didn’t mind taking the test on either
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modes (PBT1 /M = 47, (SD = 1.06)) outperformed on their CBT session (CBT1 /M
=56, (SD = 4.27)). However, the persons who preferred CBT did better than the other
preference groups on PBT.

But, to compare the prior testing mode and testing performance of On-Computer
preference group, it was revealed that those test takers who preferred their exam in
CBT version did not have a better performance on their CBT version. And, from the
Table 8, by examining the relationship between prior testing mode preference and
testing performance of On-Paper preference group, it was concluded that those test
takers who preferred taking the test on PBT version (PBT1 /M = 40.57, (SD = 8.34))
(Table 7), outperformed on their CBT exam (CBT1 /M = 41.42, (SD = 15.95) (Table
8) in testing group one. However, the findings indicated that there was no necessarily
positive interaction between testing mode preference and testing performance. The
findings revealed that there was neither significant effect nor interaction between
prior testing mode preference and their testing performance on either of the testing
modes.

Table 9. CBT and PBT performance of different preference groups of testing group two

95% Confidence
Std. Std. Interval for Mean Mini- Maxi-
N | Mean | Devia- | oo . mum mum
tion Lower Upper
Bound Bound
No Difference| 6 32 .00 .00 32.0000 | 32.0000 32.00 32.00
CBT2 |On Computer | 34 | 40.94 13.85 2.37 36.1057 | 45.7766 20.00 64.00
Total 40 39.6 13.15 2.07 35.3939 | 43.8061 20.00 64.00
No Difference| 6 33.33 1.03 42 32.2495 | 34.4172 32.00 34.00
PBT2 |On Computer | 34 | 47.52 22.36 3.83 39.7263 55.3325 26.00 98.00
Total 40 454 21.20 3.35 38.6181 52.1819 26.00 98.00

According to Table 9, the changes of performance of different preference groups of
testing group two on CBT version of the test (the first version that the male group
took in its first testing session) and on PBT can be traced. As the Table 9 revealed,
after implementing the first testing session of testing group two i.e. CBT version of
the test, those participants who preferred taking CBT version of the test (CBT2 /M =
40.94, (SD = 13.85)) (Table 9) outperformed in their PBT exam (PBT2 / M = 47.52,
(SD = 22.36)) (Table 9). And those who didn’t mind taking the test on either mode
(CBT2 /M =32, (SD = 0)), did better on their PBT (PBT2 /M = 33.33, (SD = 1.3)).

According to the results, it was concluded that no one in testing group two pre-
ferred to take PBT after implementing CBT version of the test in testing session one.
But it seems that some of them changed their opinions after taking PBT version of the
test in the second testing session. This issue will be studied in the next paragraphs of
this section.

To answer the research questions 2.2 and 2.3, testing mode preference of test takers
of testing group one and two were examined before and after exposure to CBT. To
achieve this goal, we asked the test takers of two testing groups to answer the simple
preference mode questions before and after both versions of the test to investigate the
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impact of exposure to CBT on their testing mode preference. Then, the testing mode
preference was categorized under two pre-CBT and Post-CBT testing mode prefer-
ences. Additionally, although the CBT version of the test was administered to the test
takers of testing group two in their first testing session, the question was asked to the
test takers of this group to see if its test takers’ testing mode preferences have been
changed after taking the PBT version of the test. Thus, to measure each pre and post-
CBT testing mode preference, the answers of the test takers to the first and second
questionnaires were investigated. Table 10 indicates the frequency of test taker’s
responses before exposure to CBT.

According to the results, after implementing PBT version of the test and before the
second testing administration session, 70% of the test takers of testing group one
preferred to take the test on paper, and 20% of the test takers didn’t mind taking the
test in either mode. From Table 10, it can be seen that just 10% opted for computers
as their preferred mode of testing.

To examine the reasons of their choosing, some of the participants were selected
randomly to be interviewed after the testing sessions. To examine the possible change
of test takers’ testing mode preference, their responses to the second simple question-
naire administered after the CBT version of the test were examined too.

To see if any change has happened to the mode preference of test takers of group
one, their answers to the second simple questionnaire were examined. As you can see
in the Table 11, only 30% of the test takers still preferred PBT version of the test
while just 10% didn’t mind taking the test on either mode. The greater percentage
60% was the test takers who opted for computer as their preferred mode of testing.
According to the results of Tables 11 and 12, we concluded that the number of partic-
ipants who preferred PBT and who didn’t mind taking the test in either mode have
changed in favor of the test takers who chose On-Computer as their preferred testing
mode preference.

In testing group one, it was concluded that the percentage of various preferred test-
ing modes in the first testing session i.e. PBT version of the test was changed in favor
of CBT after implementing this version of the test. Then, we examined the testing
mode preferences of testing group two for which CBT was the first implemented test.
To get a better view of the preferences of different preference groups in testing group
one, we used the results shown in Table 15 and then compare the results with the
responses of test takers to the simple questionnaire which was administered after PBT
version in the second testing session.

According to the results, after implementing CBT version of the test in the first
testing session of group two, interestingly, no one preferred to take the test on paper,
while 15% of the test takers didn’t mind taking the test in either mode. But, the great-
er percentage 85% was the test takers who preferred CBT as their preferred mode of
testing.

After administering the simple questionnaire to the test takers in the second testing
session, 15% of the test takers preferred PBT version of the test while just 15% didn’t
mind taking the test on either mode. Although the number of test takers who preferred
CBT has decreased in 10%, the greater percentage 70% was still the test takers who
opted for computer as their preferred mode of testing. ‘According to the results of
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Table 10. Frequency Table of responses to the Pre-CBT testing mode preference of
testing group one
Pre-CBT1 Testing Mode Preference
Frequency Percent Valid Percent Cumulative Percent
On Paper 28 70.0 70.0 70.0
—_— No difference 8 20.0 20.0 90.0
On Computer 4 10.0 10.0 100.0
Total 40 100.0 100.0
Table 11. Frequency Table of responses to the Post-CBT testing mode preference of
testing group one
Post-CBT1 Testing Mode Preference
Frequency Percent Valid Percent Cumulative Percent
On Paper 12 30.0 30.0 30.0
—_— No Difference 4 10.0 10.0 40.0
On Computer 24 60.0 60.0 100.0
Total 40 100.0 100.0
Table 12. Frequency Table of responses to the Post-CBT testing mode preference of
testing group two
Post-CBT2 Testing Mode Preference
Frequency Percent Valid Percent Cumulative Percent
No Difference 6 15.0 15.0 15.0
Valid |On Computer 34 85.0 85.0 100.0
Total 40 100.0 100.0
Table 13. Frequency Table of responses to the Post-PBT testing mode preference of
testing group two
Post-PBT2 Testing Mode Preference
Frequency Percent Valid Percent Cumulative Percent
On Paper 6 15.0 15.0 15.0
—_— No Difference 6 15.0 15.0 30.0
On Computer 28 70.0 70.0 100.0
Total 40 100.0 100.0

Tables 12 and 13, we concluded that the number of participants who preferred CBT
has changed in favor of the test takers who chose On-Paper as their preferred testing
mode preference, but most of the test takers still preferred taking the test on CBT.
However, the interviews that we conducted after testing sessions gave the opportunity
to the test takers to elaborate on their reasons to prefer a version of the test or the
reasons of changing their testing mode preference choose. As well, the interviews
provided us with good chance to identify the attributes of test takers’ possible altera-
tion from one testing mode to the other one.
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We also examined the feelings of test takers about two versions of the same test
and the impressions that they developed about CBT after being exposed in our study.
To achieve this goal, the AFCPT questionnaire was administered to the test takers at
the end of their second exam in the second testing session. According to the responses
of all 80 test takers to the statements of the questionnaire, more test takers developed
a positive attitude towards the features of CBT. For example, it was easier to navigate
through the PBT questions for 35% of the test takers while for 45% of the test takers;
it didn’t vary to read the question in PBT or CBT. The greatest percentage for the
statement three i.e. which test was less fatiguing?, was for the persons whose respons-
es were no difference. However, for 67.5% of the participants, it was easier to record
their answers in CBT than in PBT while 67.5% found it easier to review their answers
in PBT than in CBT. Furthermore, 42.5% of the test takers found changing their an-
swers easier in CBT than in PBT while 55% and around 33% found the CBT and PBT
versions of the test more comfortable to take, respectively. Based on the results, it was
concluded that more than 55% of the test takers guessed they would receive the same
score on the CBT version of the test. Interestingly, 65% of test takers enjoyed taking
the test on CBT and more interestingly, 47.5% of the test takers thought that the CBT
version of the test was more accurate to measure their vocabulary knowledge while
only 10% of them responded that the PBT version could accurately measure their
vocabulary ability. It is worth mentioning that these statistical analyses are compatible
with the test takers’ post-CBT preferences in testing group one and two. While 30%
of the test takers preferred to take PBT version of the test, 60% preferred taking the
CBT version in testing group one. Moreover, in testing group two, 85% preferred
CBT while just 15% liked the conventional format.

The qualitative research data that was collected to support the quantitative research
data came from conducting a semi-structured interview with 20 participants who were
randomly selected from two testing groups. The researcher used the interview guide
that helped the interviewer stay on track and keep consistency throughout the inter-
views with different respondents to ask 7 open-ended questions. Once transcription of
the data has been completed, content analysis was conducted on transcribed data by
identifying all the main concepts. In thematic analysis, similar statements and re-
sponses to the same questions were coded and categorized under a common theme
[49]. The 16 people who advocated the CBT and 4 ones who preferred PBT were
asked some questions to rationalize their testing mode preference and explain their
reasons to find out the rationales behind each preference to support the findings of
quantitative analysis in attitudes.

Based on the results, most of the participants showed high CBT preference as well
as more advantages for CBT over PBT to rationalize why they prefer this mode of
testing. It could be concluded that the participants’ answers to the interview questions
were in line with their responses to the simple questionnaire on their preferred testing
mode and the AFCPT questionnaire on their attitudes towards the features of PBT and
CBT. the most frequently cited advantages of CBT were (A) Faster test taking, (B)
Fewer response entry and recognition errors, (C) Faster and more controlled test revi-
sion process with shorter response time, (D) Instant score report, (E) Enhanced
security.
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5 Conclusion

ANOVA statistical test was run to compare the means of two sets of scores of each
group (related group) obtained in two different testing sessions. Based on the find-
ings, it was concluded that there was no statistically significant difference in the mean
scores of two testing groups in four testing sessions as a whole (p=.896). The findings
of the research question one were compatible with the results of (Al-Amri, 2008;
Khoshsima, Hosseini & Hashemi Toroujeni, 2017) [50], [5] who claim that assess-
ments are comparable across modes. The findings were also in contrast to the other
researchers (Hosseini et al. 2014) [41] who disagree with the comparability of scores
obtained from two testing modes. By considering comparability studies in Iranian
educational contexts, unlike Hosseini et al. (2014) [41], the findings of this study are
in line with the findings of Khoshsima, Hosseini & Hashemi Toroujeni that supports
the equivalency between test scores of PBT and CBT [5]. According to the results of
the current piece of research work, the equivalency of scores received from two ver-
sions of the test in higher educational setting is confirmed.

Secondly, gender difference and testing mode preference had no significant rela-
tionship with CBT performance among Iranian graduate students studying in state
university. In fact, it was demonstrated that the factors had not impact or interaction
on computerized counterpart of PBT and there was no necessarily positive interaction
between testing mode preference and testing performance. The reason might be either
the testing orders i.e. administration of CBT in the first testing session for testing
group two or the novelty of CBT in the target setting [48], [5]. The findings of the
present study were in consistent with the result of Khoshsima et al.’s (2017) [5] study
that found out test takers with positive attitudes towards the use of computer did not
perform better on CBT. Then, according to the findings of the present study supports
that testing mode preference as an external moderator variable cannot be considered a
factor that may have effect on the CBT performance. In fact, the possibility of exist-
ence of any relationship between testing mode preference and testing performance
was rejected based on the findings. Moreover, the analysis of the qualitative data
gathered in the interview sessions supports the findings of quantitative section of the
research. In other words, although some students as the test takers of the main investi-
gation demonstrated high testing mode preference towards the CBT version of the
test, they didn’t necessarily outperformed on the testing occasion in which the CBT
version was implemented. This study added to the current research that focused on
comparability issue between paper-based and computer-based tests. The findings are
important because many universities, institutes and international testing organizations
have implemented CBT during last decade. The findings of the current study suggest
some recommendations for test developers and curriculum designers to investigate the
comparability of computerized and paper-based exams and to measure the validity of
tests before converting the PBT version of the test and introducing the CBT version as
their current assessment tool.
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