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Assessment plays a great role in encouraging learning and evaluating whether
the learning objectives have been achieved.
This study aimed to assess the knowledge and attitudes of dental faculty members

toward Patient Management Problem (PMP) and Multiple-Choice Question (MCQ) tests.
In this descriptive-analytic cross-sectional study, a questionnaire was used to
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collect information from 54 faculty members of the dental school of Kerman University of
Medical Sciences from 2019 to 2020. This study’s questionnaire consisted of two parts: the
first part included demographic information, and the second included questions related to
the faculty members' knowledge (10 questions) and attitudes (8 questions) towards MCQ
and PMP tests. Cronbach’s alpha was considered to be 0.8. Content validity was assessed to
determine the validity of the questionnaire. SPSS 20 was used to analyze the data, which
included descriptive statistics such as percentage, mean, and standard deviation, as well as
non-parametric tests such as the Kruskal-Wallis and linear regression tests.

Fifty four dentistry faculty members returned the completed questionnaires in this
study. Amongst them, 34(63%) were female, and 20(37%) were male. The mean scores of the
knowledge and attitudes questionnaire toward the MCQ and PMP tests were 7.20 and 27.83,
respectively. The Mean scores of the knowledge and attitudes had no significant relationship
with age, gender, and teaching experience.
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Based on the results, it can be concluded that the dental faculty members had

good knowledge about MCQs and PMPs structures and their strengths and weaknesses.
There was also a good awareness of the shortcomings of the MCQ test in the assessment of
clinical reasoning and the lack of transparency of this assessment tool.

Dentistry; Patient Management Problem Test; Multiple Choice Question Test;

Process Assessment

Assessment is essential in encouraging learning and
evaluating whether the learning goals have been
reached. A multiple-choice question (MCQ) is
composed of two parts: a stem that identifies the
question or problem and a set of alternatives or
possible answers that contain a key that is the best
answer to the question and several distracters that are
plausible but incorrect answers to the question.
Students respond to MCQs by indicating the
alternative they believe best answers or completes the
stem. The patient management problem (PMP) is an
instrument increasingly used to assess medical
competence. The PMP attempts to put the student

figuratively into a setting recognizable as belonging to
real life and, within that setting, presents a clinical
problem for solution or management. In contrast to the
MCQ, which would simply have the choices scored as
correct or incorrect, the PMP records such scores and
gives the test-taker the results of the selected actions.
Classic student assessments are generally based on
knowledge-based models. Assessing medical students'
knowledge and information is possible through MCQ,
while assessing clinical skills requires more powerful
methods (1-3). The PMP is a written test that begins
with a description of the patient's problem, and
students should gather the necessary information from
the clinical files. Finally, they make a decision about the
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appropriate diagnosis and treatment plan (3). The PMP
test exposes students to realistic situations and forces
them to find a solution to a clinical problem (2). A
study by Ben Abdelaziz et al. in 2018 showed that more
than 90% of PMP-evaluated students considered it a
valuable educational tool and agreed with its everyday
use in education in Tunisia (4).

Zamani et al. (2017) compared MCQ and key
features of this examination method in measuring the
strength of students' clinical reasoning strength. Their
results showed that MCQ tests could not measure
students' clinical reasoning strength (5). Mahmoodi
et al. (in 2014) compared students' ability to answer the
PMP test and the Modified Descriptive Question
(MEQ) with the MCQ test and found that low scores
on the PMP tests and MEQ indicated the inability of
students to answer these types of tests compared to
MCQ (6). Zafar et al. (2011) showed that a well
constructed MCQ is superior to MEQ in testing the
higher cognitive skills of medical students in a problem
based learning setup (7).

Besides technical expertise, dental care's success
depends on the dentist's and the patient's behavioral
patterns and the way they interact with each other. A
dentist’s positive attitude and communication skills
significantly affect a patient’s well-being. In the past
decade, measuring the clinical performance of dental
students has received much attention. In 2011,
Monajemi et al. showed that clinical reasoning in
Iranian dental education had not received enough
attention and that tests conducted in the country
evaluate archives and knowledge (1). In 2005, Fakhri et
al. evaluated the quality of the assessment of dental
students by the faculty at Ahvaz Jundishapur
University of Medical Sciences. They showed that
94.9% used multiple-choice questions in the exams (2).

Most studies have examined the knowledge and
attitudes of students toward various scientific and
clinical evaluation methods (7-9). Still, the knowledge
and attitudes of faculty members in conducting these
tests are far more important.

This importance stems from the fact that faculty
members should be able to choose the type of test
according to their expectations of the students’ learning
levels. If the designer of the questions does not know
the proper features of the p-questions, a low-quality
question is formed, and the students' information
cannot be adequately examined. Adequate design of
questions is essential for medical students because they
perform clinical procedures, and if their knowledge is
assessed inadequately, there is the possibility of
misdiagnosis and malpractice. Therefore, being

familiar with the proper forms of question design
methods is very important for faculty members.

This study aimed to assess the knowledge and
attitudes of Kerman University dental faculty members
toward PMP and MCQ exams in assessment dental
students.

This descriptive-analytic cross-sectional study was
conducted by distributing a questionnaire among
faculty members of Kerman Dental School of Kerman
University of Medical Sciences in 2019 - 2020. The
study population consisted of faculty members of
Kerman Dental School. The inclusion criterion worked
in the School of Dentistry in 2019-2020. The exclusion
criterion was less than one year of teaching experience.
Among all 65 faculty members, 54 were included in the
study after controlling the inclusion and exclusion
criteria. Questionnaires were distributed among them
in every department, and every question was answered.
Then the questionnaires were collected. This study was
approved by the Research Ethics Committee of Kerman
University of Medical Sciences. (Ethics Code:
IR KMU.REC.1399.136)

The researcher-made questionnaire for this study
consisted of two parts: the first part included
demographic information (age, gender, employment
status, and the duration of teaching in the dental
school). The second part consisted of questions related
to the knowledge (10 questions) and attitudes
(8 questions) of the faculty members towards MCQ
and PMP tests.

For evaluation of the content validity of the
questionnaire, it was sent to 10 medical education
specialists, and their opinions were integrated into the
questionnaire. The content validity index (CVI) of the
questionnaire in all questions except three was above
75%, which is desirable. Questions with a CVT of less
than 75% were adjusted according to the experts’
recommendations. For evaluation of the reliability of
the questionnaire, it was completed by 20 faculty
members of the School of Dentistry, and Cronbach's
alpha coefficient was calculated as 0.8 for the whole
questionnaire.

The answers to the knowledge questions were rated
as true (1), false (0), and I don’t know (0). Therefore,
the total score was between 0 and 10. Also, the answers
to the attitude questions were rated on a five-point
Likert scale as strongly agree (5), agree (4), no opinion
(3), disagree (2), and strongly disagree (1). Therefore,
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the total score was between 1 and 40. A higher score in
both subscales indicated better knowledge or attitude
toward MCQ and PMP tests. Data analysis was
conducted by SPSS 20, and descriptive statistics such as
percentage, mean, and standard deviation, as well as
the nonparametric Kruskal Wallis and linear regression
tests. The significance level was set as P-value> 0.05.

In this study, 54 faculty members of the Kerman
School of Dentistry participated; among them, 63%
were female. The mean age of the study subjects was
39.87 £ 9.3 years old. In the Kolmogorov-Smirnov test,
the distribution of the knowledge score and attitudes
was normal; therefore, regression was used (P-value
> 0.05). Descriptive statistics of the demographic data
are presented in Table 1. The results of this study
showed that females over 40 years old, those with more
than ten years of teaching experience, or those
employed had a higher awareness score than other
individuals, but this difference was not significant. The
results also showed that people with a teaching
experience of 5 to 10 years and academics with a service
commitment period had higher attitude scores, but this
difference was not significant.

Table 1. Descriptive statistics of demographic variables

Variables Categories N(%)
Ace Below 40 years 35(64.8%)
& Above 40 years  19(35.2%)

. 0,
Graduation from G 95<(196'.37$3)
fourse try 2000-2010 21(38.8%)
2010-2020 19(35.2%)

. 1980-1990 0(0%
Graduation from 1990-2000 9( 1(6.73’2)
specialty dentistry 2000-2010 9(16.7%)
course 2010-2020 36(66.6%)
Emplovment status Committed to service = 14(25.9%)
ploy Recruitment 40(74.1%)
Teachi Less than five years = 24(44.4%)
caching 5 to 10 years 13(24.2%)

experience

More than ten years | 17(31.4%)

Table 2. Frequency of the responses to the knowledge questions

The frequency of the responses to the knowledge
and attitudes toward PMP and MCQ tests are
presented in Table 2 and Table 3. According to Table 2,
the most frequent correct answer was in response to
question 1 about the framework of the questions. Also,
the least frequent correct answer was related to
question 8 about the validity and reliability of the
questions. According to Table 3, the most agreement
was that scoring is faster with MCQ, but the most
disagreement was observed in question 3, which related
to MCQ thinking skills.

The mean and standard deviation of the knowledge
questionnaire was 7.20 + 1.8, and the mean and
standard deviation of the attitude questionnaire was
27.83 + 3.2. The mean scores of knowledge and
attitudes were not significantly related to age, gender,
and teaching experience (P-value> 0.05) (Table 4).

The study results showed that the faculty members
of Kerman Dental School had an acceptable level of
knowledge about the correct structure and
appropriateness of MCQ and PMP tests and their other
strengths and weaknesses. They had a positive attitude
towards combining other assessment tools with MCQ
tests for assessing students and a positive attitude
toward the PMP test’s ability to assess students' clinical
reasoning skills. Attitude and knowledge scores did not
differ significantly amongst different age groups, and
the time elapsed since graduation was relatively high in
all these groups. It can be contended that this
demonstrates a good understanding of the educational
staff of this college about the correct and appropriate
structural frameworks of MCQ and PMP exams.

In 2009, Fakhri et al. demonstrated that 94.9% of the
faculty members used the MCQ test in exams (2). In the
present study, most faculty members of Kerman Dental
School believed that the MCQ test was the best form of
objective test in terms of ease of evaluating the answers,
and it is a quick and easy-to-score assessment method.

Questions True False I don’t know
N(%) N(%) N(%)

Question 1: Multiple-choice test includes several questions ,each consisting of a central

part and several answers, and the student chooses the correct option (question-answer) 47(87) 3(5.6) 4(7.4)

from the proposed options

Question 2: In the multiple-choice test ,each question must measure an important topic 4481.5)  6(11.1) 4(7.4)

or an educational goal.

Question 3: In the multiple-choice test ,a question’s options must be homogeneous and

related to a single topic.

Question 4: In the multiple-choice test ,between 3 and 5 options should be designed

for each question.
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Question 5: In a multiple-choice test ,no more than one problem should be included in

each question.

Question 6: In the multiple-choice test ,the test is measured only in the field of knowledge.
Question 7: In the patient problem management test, a clinical scenario is presented,
and then questions about obtaining a history, examination, diagnosis, and treatment

measures are asked of the subject.

Question 8: The reliability and validity of the patient problem management test are low.
Question 9: In the patient problem management test, the test subject is measured in

the areas of knowledge, attitude, and skills.

Question 10: The patient problem management test is time-consuming.

Table 3. Frequency of answers to the attitude questions

Questions

Question 1: In my opinion, the multiple-choice test has uniform

questions and is the best type of objective test in terms of ease
of correcting the answers.
Question 2: In my opinion, multiple-choice testing is a quick

method, and it is easy to score.

Question 3: In my opinion, the multiple-choice test assesses
thinking skills.

Question 4: In my opinion, the multiple-choice test covers
evaluating different educational areas in one test.

Question 5: In my opinion, the multiple-choice test evaluates
only the knowledge of the test subject.

Question 6: In my opinion, multiple-choice testing is not a
transparent review tool and should be combined with other
evaluation tools.

Question7: In my opinion, the patient problem management

test assesses limited areas of learner knowledge about diseases.

Question 8: In my opinion, the patient problem management

test is a method of assessing students' clinical reasoning power.

In the present study, most faculty members believed
that the MCQ test was not a transparent assessment
instrument and should be combined with other
assessment tools. In 1998, Hammond et al. observed
that the scores obtained in an MCQ exam were higher
than the actual information of the students about
the questions, and some of these scores were obtained
by conjecture and chance. It was concluded that the
MCQ test is not a transparent assessment tool for
evaluating students (10). Also, in 2022, Darmiani and
Ebrahimipour demonstrated that students’ scores on
the PMP test were lower than their scores on the MCQ
test, implying their unfamiliarity with the PMP tests
and poor performance in responding to PMP tests (11).
Students’ viewpoints and attitudes toward the MCQ
demonstrated negative impressions and proposed the
superiority of other learning methods (12). As an
evaluation method, MCQ might be a valuable process
to enhance medical students’ learning, despite doubts
raised on its real efficiency and pitfalls in terms of time
and effort.

In a study by Zamani et al. conducted in 2017, the
MCQ, the most common method of assessing students

33(61.1)  19(35.2) 2(3.7)
41(75.9) 8(14.8) 5(9.3)
46(85.2)  2(3.7) 6(11.1)
15(27.8) 18(33.3) 21(38.9)
41(75.9) 474 9(16.7)
38(70.4) 10(18.5) 6(11.1)
Strongly = Disagree No Agree Strongly
Disagree Opinion Agree
N(%) N(%) N(%) N(%) N(%)
5(9.3%) 3(5.6%) 4(7.4%) | 29(53.7%) @ 13(24.1%)
1(1.9%) 2(3.7%) 1(1.9%)  33(61.1%) 17(31.5%)
9(16.7%) | 32(59.3%) @ 3(5.6%) = 9(16.7%) 1(1.9%)
1(1.9%)  15(27.8%) 9(16.7%) 28(51.9%) 1(1.9%)
0(0.0%) | 10(18.5%) @ 2(3.7%) 34(63%) 8(14.8%)
0(0%) 1(1.9%) 4(7.4%)  38(70.4%) 11(20.4%)
8(14.8%)  30(55.6%) @ 3(5.6%) @ 11(20.4%)  2(3.7%)
0(0%) 3(5.6%) 4(7.4%)  31(57.4%)  16(29.6)

today, could not adequately measure students' clinical
reasoning power (5). In the current study, most faculty
members believed MCQ tests could not evaluate
thinking skills.

The findings of Esmaeili (2015) (13), Mahmoudi
(2014) (6), Palmer (2007) (14), and Zafar (2011) (7)
studies indicated that a lack of correlation between
PMP and MCQ test scores and academic achievements
indicate students' weakness in reasoning and clinical
judgment despite their high GPA and scientific
knowledge. Moreover, in 2017, Zamani (5) and in 2018,
Ben Abdelaziz (4) concluded that the PMP test is an
excellent way to evaluate students’ clinical reasoning
skills. In the present study, most faculty members
believed that PMP was an effective method for
assessing students' clinical reasoning power.

In 1985, the findings of a study conducted by
Norecini et al. showed that the reliability and validity of
the PMP test were lower than MCQ (15). In the present
study, the majority of the faculty members were
unaware of the reliability and validity of the PMP test,
were ill-informed about it, and 27.8% considered the
reliability and validity of the PMP low.
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Table 4. Measuring the effect of demographic factors on knowledge and attitude towards PMP and MCQ by linear regression

Categories Dependent variable = total Dependent variable = The total
Score of knowledge score of attitudes
Coef SE of Coef P-Value Coef  SE of Coef P-Value
Constant 5.22 0.71 <0.001 0.64 0.52 0.22
Age Below 40 years Reference Reference
Above 40 years 1.04 1.37 0.45 0.87 0.76 0.26
Gender Male Reference Reference
Female 0.02 0.37 0.97 -0.20 0.41 0.62
Employment Committed to service Reference Reference
Recruitment 0.51 0.45 0.26 0.03 0.50 0.94
Teaching experience 0-5 years Reference Reference
Less than five years = 0.47 0.71 0.51 -0.25 0.79 0.75
5to 10 years 0.11 0.61 0.85 0.04 0.68 0.95

In designing MCQ tests, the examiner considers
whether the question impacts students’ competence
and decides to include the theme in the question.
Therefore, each objective question should either
measure an educational goal or include an important
part of the curriculum. Nitko says:” First, select an
educational goal or an important topic, and decide how
many questions you wish to allocate to it; then take the
necessary steps to design each question” (16). In the
present study, 81.5% of the faculty members agreed
with the notion that in the multiple-choice questions,
each question should measure an important topic or an
educational goal.

In multiple-choice questions, all options in a
question should be homogeneous in content, and they
should not be related to different subjects (17). If
necessary, the question should be excluded, and each
option should become a right-or-wrong question and
independent of other options. In the present study,
70.4% of the faculty members were aware that all the
options should be homogeneous and related to one
topic in the MCQ.

In MCAQ tests, the selection of 3 to 5 options is not
technically different. Designing more options makes it
more difficult for students to guess the correct answer.
However, as it is challenging to design many deviant
options, sometimes a smaller number of options (3 to
4 options) is favored. In particular, having fewer
options decreases the time necessary to read them (18).
In the present study, 85.2% of the faculty members
were fully aware of this issue.

Each question should be related to only one subject
or one educational goal. If there is more than one
subject or goal in the question, it can complicate the
question (19). In the present study, 61.1% of faculty
members agreed with this notion.

According to the famous taxonomy of Benjamin
Samuel Bloom, learning includes cognitive, emotional
(attitude), and psychomotor (skill) domains (20).
Patient problem-solving tests can assess clinical
competency in these areas (21). In 2017, a study by
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Kalhori et al. showed that considering the average
validity of the whole test, the mean difficulty
coefficient, and taxonomy indexes I, II, and III, the
tests designed by the faculty of Allied Science were
within an acceptable standard range (22). In the
present study, most faculty members were aware of this
feature of the PMP test.

However, MCQs frequently have imperfections
called item-writing flaws (IWFs). The occurrence of
IWFs in question may arise from inadequate training
and knowledge of academic teachers in the subject of
MCQ writing (23), lack of engagement (24), and time
constraint due to other academic obligations (25). In
2008, Vyas and Supe et al. reported that flaws in MCQ
writing were primarily due to insufficient faculty
member training (18). In 2020, a study by Gupta et al.
showed that a single short-duration training session
was insufficient to prevent MCQ-writing flaws.
Therefore, there is a need to focus on faculty member
training on MCQ writing. Implementation of
longer-duration courses supplemented by repeated or
continuous faculty development programs is pivotal.
(26) On the other hand, in 2020, Sezari et al. showed
that a one-day short workshop for MCQs improved the
faculty members’ capacities and was practical for the
faculty. Still, short-term repetitive workshops could
yield better results (27).

Since the Patient Problem Management test has low
validity, achieving the desired validity takes a long time.
Ideally, this test requires 90 minutes to respond (21). In
the present study, most faculty members were aware of
the time-consuming nature of this type of test.

The results of the present study showed that the
faculty members of Kerman Dental School have a good
level of knowledge about the correct and appropriate
structure of MCQ and PMP tests, as well as their
strengths and weaknesses. The reason faculty members
do not use the correct form of designing questions even
though they are aware of their characteristics is unclear.
Proper design of questions within the standard
framework can lead to an accurate assessment of
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students and may result in more accurate clinical
decisions. Despite the appropriate level of information of
faculty members, the need for retraining courses to
refresh their knowledge of question design seems
necessary. After all, students who pass a poorly designed
exam without possessing adequate knowledge of the
topic can pose a real threat to their future patients.

The main limitation of this study was the lack of
cooperation of all dental school faculty members due to
the COVID-19 outbreak.

The results of the present study showed that the
faculty members of Kerman Dental School had good
knowledge of the structure of MCQs and PMPs and
their strengths and weaknesses. There was also a belief
amongst faculty members that, in contrast to the PMP
test, the MCQ test had limitations in assessing the
clinical reasoning and transparency of dental
students. This study's results should be used to
analyze this type of evaluation test, and faculty
members should be provided feedback to improve
their question-design skills.
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