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ABSTRACT 

 

The Computer-based test has become a handy tool in delivering examinations in our institutions of learning, and it has proven to reduce 

the time taken in marking and releasing results, improve teacher’s productivity, and reduce malpractice during the tests. Various 

techniques to further reduce malpractice while taking CBT examinations have been proposed, and one of them is to randomize the 

questions such that adjacent students will not have the same question sequence, and thus, reduce copying and cheating during the exams. 

The research hypothesized that randomizing questions and/or options could pose tests and other emotional anxieties to students; most 

especially on those given difficult questions first compared to those with easier questions first - which in turn could greatly affect the 

performance of the students. Two hundred and sixty-four (264) participants that took a course on Introduction to Computing were 

recruited and then divided them into three groups. The first group took CBT exams with the same sequencing of questions and the second 

group took the exams with random sequencing of questions with difficult questions first and the last group took the exams with random 

sequencing with easy questions first. The study found that the students in the first group performance are higher than those in the latter 

groups. The research recommends that instructors should balance the nature of sequencing the randomized CBT questions to reduce the 

anxieties that affect the students when considering giving examinations online. 
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INTRODUCTION 

Institutions of learning are increasingly adapting and 

adopting the computer-based test as another method of 

assessing students. This is mostly due to it being simple, 

cheap and speedy result computation and compilation. 

Anxiety due to examinations or using computers has been 

extensively studied and shown to have an impact on student 

performance, and will refer the reader to (Marks, 2008) for 

an extensive review. This has largely been attributed to the 

lack of complete control that students have on computers 

than papers - such as reading all the questions and jumping 

between questions (Ricketts and Wilks, 2002). Another 

factor includes strange or unfamiliar software/ hardware that 

the students find to be new to what they are normally used 

to. While trying to reduce the impact these changes have on 

students, malpractice is another challenge that needs to be 

addressed. Students tend to cheat by copying from other 

during CBT examinations. Some interesting methods and 

techniques are employed to minimize this too; such as 

setting some distance between students, using screen front 

polarizer, privacy filters (Joe and Charles 1999). The most 

common method is to randomize the sequence of questions 

(some software even go further and randomize the options 

too) (Pain and Heron, 2003; Wang et al., 2004). It is quite 

effective in preventing cheating from looking over other 

student’s computer screens. It is also cheap, as it needs no 

additional hardware. The randomization of questions though 

comes with a price, considered to be very high. It creates 

some test anxieties to students due to some of them having 
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simple questions coming first and difficult ones last, or vice 

versa. It also adds a cognitive burden to some disadvantaged 

students. This violates the APA guidelines that require 

fairness to all test-takers (APA, 2008). This study inspected 

and measured the impact of randomization and test anxiety 

on the student’s performance. 

 

METHODS 

This section will detail out the methods used in carrying out 

the study. We will explain how the participants of the study 

were selected, how questions were categorized and grouped 

which serves as the basis for the study. We then explained 

how the examination was carried out and recorded. 

 

Participants 

Two hundred and sixty-four (264) students were enrolled in 

Year 1 Introduction to Computer Science Course in 

exchange for some credits. There were 162 males and 102 

females in the participant pool.  100% percent of the 

participants have taken CBT examination before (from 

JAMB1 or other sources), and thus familiar with using 

computers and taking an online test. This helps in removing 

anxiety from computer usage as the study wants to 

concentrate on test anxiety from randomizing questions and 

its effect on the performance of the test-takers.  
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Categorizing Question 

Categorizing questions based on their difficulty is an 

important aspect of setting up tests. This helps the examiner 

to identify which of the questions need to be retained, edited 

or discarded (Alessi and Trollip, 2001). According to Reise 

and Henson (2003), the difficulty index of a question is 

computed as the ratio between the number of correct 

responses for a question by the number of attempts (both 

correct and incorrect) made to answer that question, which 

can be expressed as a percentage. When a question has a high  

 

difficulty index, it means it is expected to be difficult, and 

that with low difficulty index is expected to be easy. To do 

this, Seven (7) experts were enrolled in the module 

(lecturers) to tag and categorize the questions from our 

question bank accordingly. Another 41 average students that 

took the module in the past year (those with at least a C and 

at most an A) were enrolled to answer all the questions in the 

data bank while their attempts were logged on each question. 

Then this information was used to compute the difficulty 

index of all the questions and store them in the data bank. 

 

 

Table 1:  Categorizing Questions based on their difficulty index 

 

Questions Experts Students 

 

Easy Questions 

 

79% 

 

73% 

Difficult Questions 21% 27% 

  

 

Table 1 shows the result of categorizing questions according 

to easy or difficult based on their difficulty index.  Experts 

and student results showed synergy between the results of 

the categorization and ranking. While experts ranked 79% of 

the questions in our database to be easy, students found only 

73% to be so and students marked 27% of the questions to 

be difficult, while experts consider only 21% to be difficult. 

 

Examination 

The students were categorized into three groups by sorting 

both genders by their admission numbers and then dividing 

them into three groups. Each group has 54 males and 34 

females. The first group (subsequently called Group A or 

Normal Group) served as the control group. Their questions 

were generated by alternating between simple questions and 

difficult questions. The second group (subsequently called 

Group B or Easy Group) had their questions generated with 

all the simple questions first, then difficult questions to the 

end. And finally, the last group (subsequently called Group 

C or the Difficult Group) had their questions generated with 

difficult questions first, then easy questions at the end. 

Each group used a different examination center with all 

centers starting at the same time to avoid sharing information 

about the exams between the participants. The exam 

contains topics that were covered with the students in the 

classroom and are all multiple-choice questions. The 
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duration of the test is 30 minutes to complete the 

examination. In-house made CBT software developed for 

the University to deliver online examination was employed 

and made some modifications to allow the randomization 

effect. Students are allowed to answer the questions in any 

order they desire. During the exam, each student was given 

15 multiple choice questions to answer in 30 minutes (an 

average of 2 minutes per question).  

 

Analysis 

The study uses descriptive and inferential statistical methods 

of linear regression to analyze the results on SPSS2. The 

research employs a special case of ANOVA3 to analyze the 

gender characteristics of the population, and define and 

compare the performances of the three groups. The research 

also considered the ethical implications of the study by 

ensuring that participants agree and consent to be part of the 

study and can withdraw from the study at any time.  

 

RESULTS AND DISCUSSION 

The first result is the average performance of students of the 

three groups compared to their gender.  The research wanted 

to investigate if the nature of questions has more impact on 

one gender compared to another. From Figure1, it is clear 

that there is no significant difference in the performance of 

males as compared to females in all the groups. 

3
 https://en.wikipedia.org/wiki/Analysis_of_variance 
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Figure 1: The performance of participants based on gender across the three groups 

 

This is because the students underwent the same training and 

female students tend to perform as good as their male 

counterparts, which goes in contrary to what was obtainable 

before (Steele and Ambady, 2006). 

An investigation was made to the overall performance of the 

students as compared to the groups they belong to. The 

average score between the groups is computed, how far they 

differ from their mean and the standard deviation. The 

average score of the three groups differs significantly due to 

the anxiety that was hypothesized

. 

 

Table 2: Performances of the groups    

 

  Normal Start Easy Start Difficult start 

Mean 7.58 6.48 5.07 

Variance 2.90 2.84 2.10 

STDev 1.70 1.69 1.45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: The Mean, Variance and Standard Deviation of the Groups 

 

Table 2 shows that the group with Normal start performed 

better with an average score of 7.58 and a standard deviation 

of 1.70. This is followed by those with easy start with a mean 

of 6.48, and then finally the difficult start with mean of 5.07 

and a standard deviation of 1.45. This confirms our earlier 

hypothesis that anxiety affects students when difficult 

questions are posed first to them. The variance, on the other 

hand, is with slightly small margins. The performance of the 

students is not far from the average performance (mostly by 

< 3 marks). Group A and B differ by about 0.03 and Group 

A and C differ by about 0.80.  
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Figure 3: Time Series of the scores of the participants 

 

Figure 3 above shows the distributions of the marks as a 

time-series graph. It is clear that Group A’s performance is 

better than the other two groups. The spikes show some 

performances are quite high, sometimes reaching up to the 

highest score. Group B’s performance is average with Group 

C being the lowest. 

 

CONCLUSIONS 
It is clear that randomizing questions has an effect on the 

performance of students. When the difficult questions were 

taken first, the performance tends to be the lower of the other 

methods, and then followed by putting the easy questions 

first. As an open problem, the study will look at the reasons 

for this from a theoretical point of view, if there is any 

psychological theory that backed this up. The study will also 

design and implement an algorithm that will utilize the 

difficulty index in generating random questions, so as to 

minimize the impact on student’s performances. 
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