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Abstract
Background: Currently, many medical universities in Iran use e-learning programs to educate 
and evaluate students. This teaching and assessment method is highly significant during the 
coronavirus epidemic.   
Objectives: The present study was conducted to compare the analytic indices of in-person vs. 
online exams at the Kerman University of Medical Sciences, (KMUS) Iran.
Methods: This descriptive-analytical cross-sectional study was conducted in 2020. The study 
samples included all exams given at the KMUS and midterm exam scores obtained from in-
person and online courses in the first and second semesters in the academic year 2019-2020. 
The exams were selected based on courses, and the same courses were offered both in-person 
and online; thus, only one group was studied. Course exam indicators, including difficulty and 
discriminative index, were examined. Data analyzed using SPSS software version 22. 
Results: The mean of the difficulty index related to in-person and online exams were (0.62 ± 
0.1) and (0.68 ± 0.1), respectively. (P=0.01). The mean of the discriminative index related to 
in-person (0.30± 0.07) and online (0.33± 0.08) exams had no statistically significant difference 
(P>0.05). The frequency of easy questions in online exams was significantly higher, (55% vs. 
43%) (p = 0.008). The frequency of questions with an appropriate discriminative index was 
significantly higher for in-person exams compared to online exams (58% vs. 54%) (p = 0.01).
Conclusion: The difficulty index was acceptable and appropriate for both in-person and online 
exams. Both exams had appropriate quality according to the discriminative index Therefore, it 
seems that e-learning programs and assessments can be a good alternative to in-person teaching 
in emergencies.
Keywords: Online Education, Student Evaluation, Coronavirus, Online Exam, Difficulty 
Index, Discriminative Index
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in universities have changed many educational activities. 
The emergence of "e-learning" is one of the outcomes of 
these developments in the field of education, which refers 
to various forms of learning and education based on new 
technologies. One of the basic features of e-learning is the use 
of information, knowledge, and educational technologies to 
establish communication among people with educational 
resources in the form of formal or informal education (1).

In recent years, many efforts have been made to grow and 
expand the efficiency of e-learning. E-learning refers to a form 
of learning, in which teachers and learners are separated by 
physical distance so that students unable to attend the class 
for any reason to receive in-person instruction can learn the 
lesson online via the Internet (2). Therefore, it is necessary 
to evaluate the quality of e-learning. Numerous models and 
frameworks have been introduced to assess the validity 
of e-learning programs (5-3), most of which agree on the 
fact that basic quality principles are the same in e-learning 
programs and traditional educational programs offered in-
person. If educational activities are well-designed, desirable 
outcomes will be obtained regardless of the context, in 
which the activities are presented. E-learning is not only 
a novel method to implement traditional (class-based) 
teaching methods, and is a new approach to education. 
Thus, e-learning quality assessment indicators should be 
considered accordingly (6).

E-learning can have different advantages. For instance, 
it can create diverse educational media and provide a wider 
range of visual learning tools. Students have better access 
to educational content and individual learning. Moreover, 
it facilitates learner feedback and makes abstract concepts 
more understandable using multimedia educational tools. 
However, e-learning is not considered a real training and 
an effective type of learning due to its cold and mechanical 
learning environment and lack of vital and spontaneous 
interaction between teachers and learners. Therefore, 
desirable teaching goals in e-learning programs cannot 
easily be turned into accurate and measurable goals (7). 
The results of a study entitled "Assessing the impact of 
e-learning on the academic achievement of students 
of Isfahan University of Medical Sciences" showed that 
empowering students with an average of 3.55, education 
with an average of 3.60, equipment and facilities with an 
average of 3.65, education content with an average of 3.55, 
and students' awareness with an average of 3.53 was effective 
in the students' academic achievement (8).

Although teaching in the classroom has to date been 
a predominant method of teaching and learning, today, 
especially in the current situation, the teaching-learning 
process must be offered online and outside the classroom. 
Scientific evidence shows that classroom-based methods are 
no longer accepted for medical education and new methods 
are required (9-11). With the global spread of COVID-19 
in the world and severe restrictions on physical distance in 
high-risk populations such as students, many universities 
and educational institutions are using e-learning programs 
and teaching courses. In this regard, 150 countries have 
closed educational institutions and universities, which 

account for about 80% of the world's student population 
(12), and e-learning has replaced in-person teaching 
(13,14). Due to the significance of the major factors, all basic 
sciences, paramedical, and health courses) at the Kerman 
University of Medical Sciences were held through online 
education. Given that this is the first time that online courses 
are being extensively used in Iranian medical universities, 
there is not much evidence about the experiences of 
universities regarding the quality of educational programs 
and the challenges of implementing e-learning programs. 
Therefore, providing initial evidence about the quality of 
e-learning programs can pave the way for decision-makers 
in the field of education in the country to continue and 
promote e-learning programs more seriously. In this regard, 
the present study aimed to evaluate e-learning education 
programs at the Kerman University of Medical Sciences 
in the second semester of the academic year 2019-2020 by 
comparing students’ scores in online midterm exams with 
their scores from exams of similar content in the previous 
semester in terms of difficulty index, discriminative index, 
mean scores, frequency of questions with different difficulty 
level, and discriminative index. This difference was not 
statistically significant Difficulty and discrimination index 
are major indicators examined in the analysis of questions 
of an exam. An appropriate difficulty index indicates 
the difference between subjects, while an appropriate 
discriminative index can distinguish between strong and 
weak students. Since exams as the main assessment tool 
indicate student's degree of learning and their achievement 
of educational goals, it is necessary to check the quality of 
questions in any exam and ensure standardization of exams.
Objectives: The present study was conducted to compare the 
analytic indices of in-person vs. online exams at the Kerman 
University of Medical Sciences, (KUMS), in the first and 
second semesters in the academic year 2019-2020.

Methods 
In this analytical cross-sectional study, students’ scores 

from online midterm exams in different fields of medical 
science were extracted through the online examination 
system of the university (Faradid) and compared with 
their scores from in-person exams of similar content in 
the previous semester. The study samples included all 
online exams held electronically at the university in the 
second semester of the academic year 2019-2020. Until 
the end of the study, 102 exams were conducted, of which 
30 were selected with simple random sampling using a 
random number table. The inclusion criteria were exams 
on courses offered in both semesters of the academic year 
2019-2020. Courses not offered in the first semester of the 
same academic year or those with different or distorted 
target groups were excluded from the final analysis. Finally, 
a total of 30 exams met the inclusion criteria. Data on 
exam indicators such as mean scores, difficulty index, 
discriminative index, frequency of easy, appropriate, and 
difficult questions, and frequency of questions with low, 
appropriate, and inappropriate discriminative index entered 
SPSS software version 22 after extraction from the system 
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and quality control of the data. Central statistical indicators 
and frequency tables, frequency percentages, and graphs 
were used to describe the data. Further, means were used 
to compare the distribution of scores in the online and 
in-person exams. Given that the data distribution was not 
normal in the studied samples, the Mann-Whitney U test 
was used to compare the means. The significance level was 
considered less than 0.05.

Results
In this study, from a total of 102 exams, 30 exams were 

selected. Table one provides the comparison of exam 
indicators related to in-person and online courses in the 
academic year 2019-2020.

According to the table one, the mean of the difficulty 
index had a statistically significant difference between 
in-person and online exams given in the first and second 

semesters of the academic year 2019-2020.
Comparing the mean of the discriminative index 

of exams given in the first and second semesters in the 
academic year 2019-2020 showed no statistically significant 
difference in this regard. 

In addition, examining the frequency of easy questions 
in the exams in both semesters showed a significantly 
higher frequency of easy questions in the online exams 
(55%) compared to that in the in-person exams (43%). The 
frequency of questions with an appropriate difficulty index 
was measured in the exams given in both semesters and 
showed a statistically significant difference. A statistically 
significant difference was also observed in terms of the 
frequency of difficult questions in the exams given in the 
first and second semesters of the academic year 2019-2020 
(10.8% vs. 9.3%, respectively).

Table 1. Comparison of Exam Indicators Related to In-Person and Online Courses at the Kerman University of Medical Sciences in the Academic 
Year 2019-2020

Moreover, the frequency of questions with a low 
discriminative index was not significantly different in the 
exams given in the first and second semesters (37% vs. 41%, 
respectively). Comparing the frequency of questions with 
an appropriate discriminative index showed no statistically 
significant difference between the exams given in both 
semesters. However, the frequency of questions with an 
appropriate discriminative index between 0.3 and 0.7 was 
slightly higher in the in-person exams (58%) compared to 
that in the online exams (54%). No statistically significant 
difference was also observed in terms of the frequency 
of questions with an inappropriate discriminative index 
between the exams given in-person (2.3%) and those given 
online (4.2%).

Finally, Cronbach's alpha coefficient showed almost 
similar mean coefficients between the in-person (0.65) and 
online (0.68) exams given in the first and second semesters, 
respectively.

Discussion
This study compared several exam indicators related 

to in-person and online exams on courses offered at the 

Kerman University of Medical Sciences, Iran, in the first and 
second semesters of the academic year 2019-2020, including 
difficulty index, discriminative index, frequency of questions 
with different difficulty levels, and discriminative index. 

A comparison of the mean of difficulty index showed 
a statistically significant difference between the in-person 
and online exams in the first and second semesters of the 
academic year 2019-2020, respectively. This indicated that 
both types of exams had an appropriate difficulty index 
of 0.60 (15). These results are consistent with the findings 
of Baharvand et al. (16), Imam Juma, and Zahedifar (17) 
who reported the difficulty index of exams between 0.60 
and 0.76. Considering that the best difficulty index is in the 
range between 30%-70% (18), it can be mentioned that the 
difficulty index of the exams given at the Kerman University 
of Medical Sciences was suitable.

The mean of discriminative index was not significantly 
different between the exams given in-person and online in 
the academic year 2019-2020. This indicates that different 
types of exams act similarly in terms of differentiating 
between strong and weak students in emergencies. Online 
exams can be a proper alternative to in-person exams. 

Exam indicator In-person exams, 2019  
Mean (SD) 

Online exams, 2020 
Mean (SD) 

P 

Difficulty index 0.62(0.1) 0.68(0.1) 0.01 
Discriminative index 0.30(0.07) 0.33(0.08) 0.9 

Cronbach's alpha coefficients 0.65(0.17) 0.68(0.15) 0.7 
Easy questions (N) 43.6(22.3) 55.4(24.3) 0.01 

Appropriate questions (N) 45.5(19) 35.1(21.3) 0.02 

Difficult questions (N) 10.8(8.1) 9.30(8.9) 0.2 
Questions with an appropriate

discriminative index (N)  
57.7(17.4) 53.8(15.5) 0.2 

Questions with a low discriminative 
index (N) 

36.5(14.7) 40.9(15.3) 0.2 

Questions with an inappropriate 
discriminative index (N) 

2.30(2.5) 4.20(4.9) 0.1 
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Moreover, the mean of discriminative index of all exams 
given in both semesters was at a high level of 0.3. Therefore, 
online electronic exams can be used with more confidence 
instead of in-person exams.

 Based on the mean of discriminative index of both 
exams, it is necessary to take more measures for both in-
person and online exams to help distinguish between weak 
and strong students. A larger discriminative index indicates 
the discrimination power of the question, and a closer 
percentage of this index to 100 demonstrates that it is more 
appropriate (19).

 Scientific evidence shows that the exam is the main tool 
of evaluation in the process of teaching and learning and 
if it is continuously designed based on scientific principles 
and standards, it will indicate the extent to which teachers 
and students achieve predetermined goals. The ultimate 
educational goal is learning achievement. Therefore, if a test 
does not have the desired format in terms of the taxonomy 
of questions, compliance with structural rules, content 
validity, difficulty index, discriminative index, and other 
test standardization measures, not only is the main role of 
the exam achieved but it also motivates the learners. Such 
tests will have negative effects on the learning process and 
will waste the efforts of teachers and the education system. 
Therefore, it is necessary to check the quality of questions 
and ensure the standardization of exams (20). On the other 
hand, one of the most significant issues in non-invigilated 
online exams is the issue of cheating, and medical universities 
must follow necessary measures to manage this issue. In this 
regard, it is recommended that in online electronic exams 
to assess the affective or psychomotor domain, which is 
in the form of multiple-choice questions, the following 
items should be considered by exam designers. Taxonomy 
3, which evaluates the decision-making, application, and 
problem-solving power of students, should be used in 
testing so that students cannot easily answer questions. 
Therefore, Taxonomy 3 contains a higher percentage of 
questions (50%) than Taxonomy 1 (20%) and 2 (30%). 
Other factors include having a time limit, having random 
questions, and eliminating the possibility of switching 
between questions. The mean scores of all the 30 exams 
in the first and second semesters were compared and no 
significant difference was observed. This indicates that both 
types of exams had a similar effect on the students’ academic 
achievement. Scientific evidence shows that 94% of learners 
who completed distance learning courses believe that they 
learned more in online classes than in traditional face-
to-face classes (22). This finding suggests that e-learning 
can effectively increase students' learning capacity and 
outcomes. On the other hand, other scientific findings show 
that online teaching cannot be solely used as the primary 
approach at universities.

The mean of the frequency of easy questions was 
examined in the exams in the first and second semesters, 
showing that the frequency of easy questions was 
significantly higher in the online exams (55%) than in the 
in-person exams, (43%). This indicates that exam designers 
are more inclined to ask simpler questions in online exams 

since it is believed that students take their online tests 
under special conditions which encourages professors to 
ask simpler questions. Comparing the mean frequency of 
questions with the appropriate difficulty index showed no 
statistically significant difference between the two types of 
exams in the first and second semesters, and thus, the quality 
of exam questions was observed to be highly similar (45% 
vs. 35%). Moreover, no statistically significant difference was 
observed between the two types of exams in the first and 
second semesters in terms of the mean frequency of difficult 
questions (10.8% vs. 9.3% for online and usual electronic 
exams, respectively). Despite the degree of importance, 
few comprehensive studies have examined theoretical 
exam questions in terms of various qualitative indicators. 
In a study conducted by Baharvand et al. at the Shahid 
Beheshti School of Dentistry, 30 qualitative indicators of 
structural validity along with the content of theoretical 
exams were examined. The results showed that written 
exams on theoretical courses performed at the Shahid 
Beheshti School of Dentistry were at an appropriate level in 
terms of communication and content coverage, compliance 
with structural rules, and difficulty index, but needed to be 
reconsidered in terms of taxonomy, discriminative index, 
and value for each deviant option (16). No statistically 
significant difference was also observed between the online 
and in-person exams after examining the mean frequency 
of questions with a low differentiation coefficient. Therefore, 
the theory is reinforced that in online exams, the same 
standard question design criteria (Millman criteria) are 
observed by professors, as in-person exams (37% vs. 41%, 
respectively). Comparing the mean frequency of questions 
with an appropriate discriminative index showed a 
statistically significant difference between the exams of both 
semesters in this regard. Accordingly, the mean frequency of 
questions with an appropriate discriminative index between 
0.3 to 0.7 was slightly higher in the in-person exams (58%) 
compared to the online exams (54%). This shows that the 
number of questions with an appropriate discriminative 
index was the same in both types of exams, confirming that 
online exams have the same required standards as real face-
to-face exams. However, the mean frequency of questions 
with an inappropriate discriminative index was almost 
similar in both types of exams (2.3% in the in-person exams 
and 4.2% in the online exams). This shows that online exam 
questions have the same ability to differentiate between a 
strong student and a weak student.

An evaluation of Cronbach's alpha coefficient showed 
no statistically significant difference between the exams of 
the first and second semesters (0.65 vs. 0.68, respectively). 
This indicates that the reliability coefficient of both types of 
exams is in an acceptable range (above 0.6). In other words, 
online exams have acceptable reliability and validity, and in-
person exams can be used to evaluate students' academic 
level.

According to the results of this study, it appears that 
e-learning educational programs can be used as part of 
routine educational programs at universities, especially 
during the coronavirus epidemic, for evaluation of medical 
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sciences. Research shows that online academic education is 
a successful and efficient system if the educational content 
is properly structured and evaluated (24). One of the 
limitations of this study was inaccessibility to all information 
on the exam indicators.

Conclusion 
Evaluation is one of the most significant parts of the 

educational process. Proper evaluation can identify the 
strengths and weaknesses of education (27). Exam analysis 
associated with testing is a major step in educational 
evaluation, in which the degree of accuracy and inadequacy 
are examined in each question to finally determine the 
strengths, weaknesses, and quality of an exam. The results of 
this study showed that at the Kerman University of Medical 
Sciences, the difficulty and discriminative index were 
acceptable and appropriate for both in-person and online 
exams. The experience of the Kerman University of Medical 
Sciences in the academic year 2010-2011 confirms the fact 
that if educational processes are implemented with quality 
and necessary technical standards are observed, e-learning 
programs and online exams can be of the same quality as 
traditional education and in-person classes. However, 
the continuation of this path requires preparation of all 
components of the educational system such as professors 
and students, and proper use of existing technological 
capacities to improve the quality of existing educational 
programs. It is suggested to conduct further research on 
the subject in other medical universities of the country. It 
is also suggested to examine other exam indicators such 
as structural validity, relevance and content coverage, and 
taxonomy.
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