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1. INTRODUCTION 
 
The Assessment Management System (AMS) at the College of 
Medicine and Health Sciences (CMHS), United Arab Emirates 
University has been in use now for five years. 450 assessments 
of the Multiple Choice Question (MCQ) variety have been 
conducted over this period.  Currently there are over 25,000 
unique MCQ questions in the question bank which have been 
developed by CMHS faculty members for the most part, 
assessing all levels of the medical curriculum. These questions 
are stored in the system along with their tags and psychometric 
data. The aim of this research is to analyze examinee 
examination behaviors during multiple choice question exams 
using log file “big data” for the purpose of extracting valid 
insights leading to evidence-based educational decision-making. 
 
 

2. METHODS 
 
In addition to storing the questions and examinee answers, the 
AMS tracks the use of the system by storing every single click 
performed on the system such as an examinee answering a 
question or moving to the next question, etc.  This is especially 
useful data collected during examination of examinees. This log 
file has grown to over 8 million time-stamped entries over the 
same five-year period.  We used this big data to analyze 
examinee behavior during examinations. The log file is stored in 
a SQL Server Database System and was partially imported to 
SPSS for some of the analyses. Around 20 processes were run 
on the log files to perform the analyses some of which took a 
few minutes to run on the server and others over 20 hours each 
(Table 1). 
 

 
Table 1.  Data Processes Performed for Analyses 

 

3. RESULTS 
 
450 MCQ exams were analyzed with an average of 99 
examinees and 37 questions per exam.  The average time spent 
on exams was 54 minutes with an average of 1.41 minutes per 
question.  The average time spent on questions answered 
correctly was 71 seconds and on questions answered incorrectly 
93 seconds, a significant difference of 22 seconds longer on 
those answered incorrectly (t-test, p=0.000, n=1,635,220 
examinee-answers). 
 
Length of the question in characters was also significantly 
different between those answered correctly and those answered 
incorrectly (t-test, p=0.000, n=1,635,220 examinee-answers, a 
difference of 19 characters out of an average of 329 characters 
per question). 
 
A typical examinee answering pattern was identified.  This 
involved going through each question in sequence, spending a 
reasonable amount of time reading each question, answering the 
question and then reviewing them at the end of the exam while 
making a few changes to answers (Table 2). 
 

 
Table 2.  Identified typical examinee answering pattern 
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A significant but very week correlation was found between 
average time spent on question and length of question in 
characters (r=0.280, p=0.000, n=1,635,220 examinee-answers) 
(Figure 1). 
 

 
Figure 1.  Linear regression of time spent on question and 

length of question in characters 
 
We found significant differences with regard to the Bloom’s 
Taxonomy classification of questions (cognitive level from 1: 
Knowledge to 6: Evaluation) in correctness, point biserial, 
question length and time spent on questions.  As cognitive level 
increased, correctness decreased, point biserial significantly 
decreased, question length significantly increased, and time 
spent on question significantly increased (Table 3). 
 

 
Table 3.  Comparisons regarding Bloom’s Taxonomy 

classification of questions 
 
Finally, with regard to re-answering questions, 13.5% of 
examinee-questions were re-answered:  5.4% from incorrect to 
correct and 2.5% from correct to incorrect.  This is very similar 
to re-answering percentages found in another study [1]. 
 

 
Table 4.  Percent of question re-answering 

 
 

4. DISCUSSION 
 
We found only one article discussing analysis of examination 
log files [1].  They have conducted much few examinations than 
we have and so their sample size is much smaller.  Nevertheless, 
they discuss the issue of residents changing their responses on 
12% of questions and that changes from incorrect to correct was 
almost twice as likely as changes from correct to incorrect.  
These are very similar results to ours with regard to examinees 
changing responses (Table 4). 
 
 

5. CONCLUSION 
 
Analyses of large log files can give insight into the behavior of 
examinees during online exams.  For example, examinees spend 
more time on questions they answer incorrectly and more time 
on higher cognitive level questions.  Reviewing and re-
answering questions has a small benefit to the examinee's mark.  
In addition, dealing with big data involves dealing with several 
systems that can handle large data storage and analysis, and 
hours of processing time using these systems yielding many 
analyses that can be performed. Analyses done with big data are 
always highly significant if a difference exists because of large 
power of the large sample size and therefore correlations may be 
spurious. 
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