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Eliciting preferences of professors and
medical group students for evaluation
methods of theoretical courses:

An application of discrete choice
experiment analysis
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Behzad Karami Matin, Sajad Delavari?

Abstract:

BACKGROUND: Evaluation has become an inseparable part of education process which gives
feedback to students and professors to improve education quality. This study aimed to elicit
preferences of professors and students about attributes of evaluation methods in theoretical courses
in Kermanshah University of Medical Sciences, Iran, in 2018.

MATERIALS AND METHODS: Discrete choice experiment (DCE) method used for eliciting preferences
of participants of the study. A narrative literature review and interview with eight professors and ten
students conducted to determine attributes and levels of evaluation methods in the university. Furthermore,
experimental design used for making final choice sets of the evaluation methods. We included 213
students and 30 professors in the study. Conditional logistic regression model performed to data analysis.

RESULTS: Most of the professors (36.67%) preferred to allocate up to 30% of evolution scores to
midterm examination. However, the most percentage of students (30.45%) were agree to include
midterm examination up to 15% of total scores. The majority of students prefer to examination
questions compromise just presented materials, while 70% of professors prefer to include additional
texts for evaluation examinations. In case of quiz examination, professors in comparison with students
prefer that quiz should have higher proportion of total scores. DCE analysis indicated that professors
and students preferred a mix of questions in examinations. In addition, additional resources beyond
what is taught in class made utility for professors and disutility for students. Quiz, also, increased
the utility of an evaluation package in professors.

CONCLUSION: The findings showed that there is a gap between preferences of professors and
students regarding some attributes of evaluation methods such as student’s discipline, examination
materials, and quiz. Further studies are needed to examining other attributes of evaluation methods
in theatrical and practical courses in Iran and other contexts.
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Introduction are trying to transfer knowledge and skills
to the population to improve economic
ducationis one of the important factorsin ~ development of nations.!*!

sustainable development of countries. .

It could improve economic growth, equity,
and welfare.® Thus, educational institutions
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students and teacher to improve education process."”
This could be a continual process during education or
a point at the end. The results of evaluation could be
very useful in designing other education or redesigning
current courses to improve quality.®! Thus, it could
improve education process and reduce deficiencies. On
the other hand, it could rank students which encourage
them for more effort and let other agents to know
students’ learning and expertise.

In medical education, evaluation is more important than
other fields. Medical students should learn their required
knowledge, skills, and expertise with the minimum
error to practice them for patients.”’ Professors need to
evaluate their students and rank them based on their
learning and skills. Thus, they try to do several types
of evaluation methods to reach a reliable conclusion.
However, different professors use different methods and
as a result they reach to different outcomes which may
not be reliable."” In fact, education systems need valid
and reliable evaluation methods to evaluate university
outcomes. If student evaluation be similar in universities,
health systems could rely more on students’ scores in
universities and could easily compare their knowledge."!

However, there is a plenty of research on students’
evaluation method, there is not enough literature
on preparing a valid model for student and learning
evaluation at universities. Most of the researches are
done in descriptive form and tried to present the methods
which are used by universities” professors and lecturers
for student evaluation. Some others such as Pearson
et al. (2012), tried to find evaluation criteria in scoring
students."!l Other researches use techniques such as
analytical hierarchy process,*"* neural network, fuzzy
logic™ or data mining!"® to evaluate education. Most of
the mentioned models and methods are not applicable
in practice and mainly are not based on preferences
of instructors and students. Thus, it seems that these
researches could not fulfill requirements of education
system.

Considering preferences of students in different aspects
of medical education can lead to improving the quality
of health-care services that they will provide in the
future."”!8 Discrete choice experiment (DCE) could
present models for analyzing preferences which have
previously used in education valuation. Kennelly
et al. (2015) found that business students prefer to have
online assignments instead of paper assignments.!'” In
addition, another study at McMaster University used
DCE to investigate preferences of medical students
about problem-based learning. This study indicated that
students preferred small tutorial groups, and programs
that have web-based support.® An increasing number of
studies in Iran investigates learning styles and evaluation

methods among students and faculty members.[?24
However, the evidence is rare about preferences of
medical students and faculty members about attributes
of current evaluation methods in Iran. This evidence
could help education planners to analyze students and
professors' preferences in scoring and evaluation. In
this way, we could find evaluation criteria and their
importance in scoring from different viewpoints. Thus,
in the present research, we use DCE approach to find
professors and students preferences about attributes of
evaluation methods in theoretical courses in Kermanshah
University of Medical Sciences (KUMS) in the west of
Iran. The results could help educational planner to select
a logical and valid attributes for evaluations.

Materials and Methods

This study was a descriptive-analytical study that used
DCE method of analysis to elicit preferences of professors
and students of KUMS about attributes of evaluation
methods in theoretical courses during 2018. For this
purpose, following steps of DCE method were done:

Determining attributes and levels

The basic hypothesis of DCE method is that we can
describe the goods, services, methods, etc., using their
attributes. It is suggested to use literature review and
qualitative studies such as interview with experts
for determining attributes and attributes-levels.?>?!
Therefore, we applied a narrative literature review
and interview with eight professors and 10 students to
determine attributes and levels of evaluation methods
in the university. The experience of at least 5 years of
teaching in the university was inclusion criteria for
professors to include in qualitative study. In addition,
students passed at least 20 theoretical courses in the time
of study. All professors had academic degrees related
to medical sciences such as health-care management,
health education, health economics, nursing, and
medicine. We continued interviews until achieving
saturation in information. After reviewing literature
and the interviews, the research team determines six
main attributes to include in final design. The attributes
and levels that included in final design are shown in
Appendix 1.

Experimental design

By defining attributes and levels, scenarios were created
using a combination of attributes and levels. In other
words, this step of the study involves deciding which
choices to make to present to the study participants.’?”!
The output of experimental design is set of choice sets
that use to eliciting the preferences of participants.
A choice set consists of the choices that the individual
chooses. There are several ways to design the choice
sets of study. However, in many cases, respondents are
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offered two or more options to choose one among them.
In this study, 7 choice sets, each with two scenarios,
made by D-efficiency criteria to optimize the final design.
Appendix 2 shows a choice set included in the study.

Finally, based on first phases of the study, the
questionnaire of this study was developed. The
questionnaire had two sections. First section included
demographic, descriptive variables, and opinion of
participants about attributes of evaluation methods.
Second one included choice sets and definition of the
attributes.

Data analysis

The base for analysis the DCE data is the random utility
model (RUM). In according to RUM, in a situation that
we request a person to choose between two evaluation
plan of A or B, when he/she chose option A, it shows
that this alternative have higher utility than alternative
B. It can be write as follows:**!

U (A, C)> U (B,C) (1)

Here, U devotes the derived utility from the evaluation
plans A and B. C is personal characteristics that are
a common factor in two sides of equation 1, then the
formula can be rewrite as:

V(A-B)=U (A, C)- U (B, C) )

Here, V is indirect utility obtained from evaluation plan
A in compare with evaluation plan B. the following linear
regression model fitted to estimate the utility of attributes
of evaluation plans:

V = B1dis+ P2 mid+ P3que+ Bdque+ P5que+ P6 sour+ B7
final+B8 quiz + £ 3)

Where, 1 to B8 are the coefficients of the attributes
of evaluation plans: Dis (student’s discipline),
mid (midterm examination), que (question types),
final (final examination), and quiz (quiz). € devotes
error term. With considering the logistic distribution for
error term, the conditional logit regression model was
performed for data analysis.

The restrictive assumption of this model is independent
of irrelevant alternatives. However, the interpretations of
coefficients of this model is easier than other complicated
models, such as nested or mixed logit models and it is
shown this method is enough strong to use for analysis
DCE data.”!

We performed a subgroup analysis to elicit preferences
of students by schools. Goodness of fit of models was
investigated using McFadden R* and y” tests.

The statistical software packages SAS 9.1 and Stata
14 (StataCorp, College Station, TX, USA) were used to
perform the analysis.

Sampling

The sample size of the DCE studies is complex to
determine. At least 30 participants should include in
the studies. However, others suggested some formula
to determining the sample size as follow:F*"!

5=t @)
c

Where, S is sample size, n is the total number of
participants, t is the total number of choice sets, a is
the number of alternatives in the choice sets, and c is
the highest number levels in the included attributes.
Accordingly, we included 213 students and 30
professors in the study. The convenience sampling
method used for data collection by interview with
participants.

Ethical statements
This study has been approved by the Ethics Committee
of KUMS (ethics code: IR KUMS.REC.1396.633).

Results

The descriptive results of the study showed that
mean (standard deviation: [SD]) of students was
22.55 (2.49) years. Of total students, 213 (68.27%) were
female and others were male. Samples were included
from all schools of health (28.53%), nursing and
midwifery (17.95%), medicine (4.49%), paramedical
sciences (21.79%), pharmacy (6.41%), nutrition
sciences (4.17%), and dentistry (16.67%). The mean (SD)
age of professors was 37.93 (7.18) years and 76.67%
were male. In addition, mean (SD) of number of courses
that professors teach during their employment in the
university was 108 (143.70). The highest percentage of
professors (70%) had philosophy of doctor (PhD) degree;
follow by degrees of master of sciences (26.67%), and
medical doctor (3.33%).

Figure 1 shows the percentage of agreement with
including different types of questions in evaluation

84.62 mprofessors M students

76.67

80 80
30
20.51
16.67 12.82 16.67 16.67 13.46 16.03

essay multiple choice fill in the blanks matching yes-no true-false

Figure 1: Percentage of agreement with inclusion of different types of questions in
examinations
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of students by professors and students. Professors
believed that essay (80%), multiple choice (80%), and
matching (76.67) questions were the most popular types
of questions. On the other hand, multiple choice (84.62%)
was the most preferred question by students and other
types of questions were not very popular.

Preferences of participants about related items to the
evaluation of students showed that 13.33% of professors
and 33.65% of students were not agree to allocate some
scores to student’s discipline in class. In case of midterm
examination, the most of professors (36.67%) prefer
to allocate up to 30% of evolution scores to this item.
However, the most percentage of students (30.45%) were
agree to include midterm examination up to 15% of total
scores. The majority of students prefer to examination
questions compromise just presented materials, while
70% of professors prefer to include additional text for
evaluation examinations in theoretical courses. Table 1
shows preferences of participants about attributes of
evaluation plans in theoretical courses.

The results of DCE model to eliciting preferences of
professors showed that in univariate logit regression
model midterm examination, type of questions (at the level
of a mix of essay, multiple choice, fill in the blanks, yes-no,
true-false), source of examination, and quiz significantly
increased the probability of selecting evaluation packages.
However, multivariate model for professors’ preferences
indicated that all attributes increased the probability
of choosing an evaluation method. With increasing a
percent of midterm scores, the probability of selecting

an evaluation method increased by 2.2% (P < 0.01).
The attributes of question types increased the utility of
professors so that mix types of questions increased the
probability of choosing the evaluation method by 17.7%
than essay (P > 0.1). In case of source of examination,
presented sources and additional references increased
the utility of professors than presented sources in class
(OR: 2.424, P < 0.01). Quiz, also, increased the utility of
an evaluation package in professors. One percent increase
in quiz share in total score increased the probability of
selection an evaluation method by 7.3% (P < 0.01). The
fitted model was statistically significant (P < 0.001).
Table 2 presents the results of DCE analysis for eliciting
the preferences of professors for attributes of evaluation
plans in theoretical courses.

Univariate analysis of attributes of evaluation method
showed that student’s discipline and adding additional
references to presented material in class have disutility for
students (P <0.001). Multivariate regression analysis indicated
that student’s discipline (P < 0.001), type of questions (P < 0.05),
and quiz (P < 0.001) decrease the probability of selecting the
evaluation method by the students. A mix of essay, multiple
choice, fill in the blanks, yes-no, true-false questions in an
evaluation method decreased the probability of choosing that
method by 76%. One percent increase in final examination’s
score significantly increased the probability of the selecting
evaluation method by 2.5% (P < 0.01). The fitted model was
statistically significant (P < 0.001). Table 3 presents the results
of DCE analysis for eliciting the preferences of students for
attributes of evaluation plans in theoretical courses.

Table 1: Preferences of participants about attributes related to evaluation plans of students

Evaluation items

Professors, n (%) Students, n (%)

Student’s discipline
No
Up to 5% of total score
Up to 10% of total score
Midterm exam
No
Up to 15% of total score
Up to 30% of total score
Up to 40% of total score
Materials of exam
Presented sources in class
Presented sources in class + additional references
Final exam
Up to 50% of total score
Up to 70% of total score
Up to 90% of total score
Quiz
No
Up to 5% of total score
Up to 10% of total score
Total

4(13.33) 105 (33.65)
18 (60) 124 (39.74)
8 (26.67) 83 (26.6)
2 (6.67) 68 (21.79)
9 (30) 95 (30.45)
11 (36.67) 79 (25.32)
8 (26.67) 70 (22.44)
9 (30) 269 (86.5)
21 (70) 42 (13.5)
13 (43.33) 108 (34.62)
12 (40) 144 (46.15)
5(16.67) 60 (19.23)
4(13.33) 154 (49.36)
21 (70) 120 (38.46)
5 (16.67) 38 (12.18)
30 (100) 312 (100)
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Eliciting of the preferences of students by schools of the
university showed that students not prefer to discipline
have some scores for all schools. A mix of essay, multiple
choice, fill in the blanks, yes-no, true-false questions
had disutility for students of all schools. Regarding the
source of examination, the level of presented material
and additional references made disutility for students of
nursing and midwifery, and dentistry schools. Finally,
quiz had disutility for students from all schools. The
results of DEC analysis for eliciting the preferences of
students for attributes of evaluation plans in theoretical
courses by schools are presented in Table 4.

Discussion

This study primarily revealed that professors think
essay, multiple choice, and matching questions are more
appropriate than other questions for the evaluation
of students” knowledge. They less prefer using other

questions such as the fill in the blanks, yes-no, and
true-false questions. On the other hand, students prefer
multiple questions much more than other question
types. Thus, it could be concluded that MCQ could
be an evaluation tool that prefer by both students and
professors. MCQs are using widely in universities
and entrance examinations.**? They have many pros
and cons; but, if they are not designed well, barley
considered as a suitable tools for deep knowledge
assessment.* On the other hand, some studies revealed
are a suitable assessment for in-depth learning, if they
are designed properly.®>*! Another issue about MCQs
is the chance for cheating. Since this study revealed that
MCQs are much more popular for students in compare
with other types of questions, this maybe because of
their easiness for cheating.®™ Now, there are several
ways that could reduce the probability of cheating in
MCQs such as test randomization,®*! computer-aided
assessment,””! and automatic test generator.®! The

Table 2: Preferences of professors about attributes of evaluation plans using discrete choice experiment analysis

Attributes Multivariate analysis Univariate analysis

aOR 95% ClI P OR 95% CI P
Student’s discipline 1.023  0.945-1.108 0.568 1.027  0.979-1.087 0.265
Midterm examination 1.022 1.007-1.0837 <0.010  1.031 1.018-1.048  <0.001
Questions (ref: essay)

Multiple choice 0.701 0294-1.667  0.421 0.514  0.298-0.888 0.017

Essay and multiple choice 1.177 0.654-2.116  0.586 0.739 0.447-1.223 0.240

A mix of essay, multiple choice, fill in the blanks, yes-no, true-false 1.177 0.493-2.809 0.714 1.126 0.658-1.931 0.666
Materials of exam (ref: presented material)

Presented material and additional references 2.424 1.396-4.211 <0.010 2.307 1.592-3.346 <0.001
Final examination 1.004  0.984-1.024 0.689 0.989  0.979-0.999 0.043
Quiz 1.073 1.021-1.128 <0.010 1.064  1.019-1.111 <0.010
Observation 540 -

LR 2 (8) 51.27 -
P <0.001 -
McFadden R? 0.104 -

aOR=Adjusted odds ratio, OR=0dds ratio, Cl=Confidence interval, LR=Likelihood ratio

Table 3: Preferences of students about attributes of evaluation plans using discrete choice experiment analysis

Attributes Multivariate analysis Univariate analysis

aOR 95% CI P OR 95% CI P
Student’s discipline 0.913 0.875-0.953  <0.001 0.973  0.960-0.986  <0.001
Midterm examination 1.009 1.003-1.016 0.007 1.000 0.997-1.004 0.559
Questions (ref: essay)

Multiple choice 0.587 0.348-0.988 0.045 1.671 1.436-1.945  <0.001

Essay and multiple choice 0.568 0.329-0.980 0.042 1.517 1.311-1.776  <0.001

A mix of essay, multiple choice, fill in the blanks, yes-no, true-false 0.240 0.106-0.545  <0.001 1.014  0.867-1.187 0.857
Materials of examination ( ref: presented material)

Presented material and additional references 0.984 0.853-1.136 0.828 0.803 0.738-0.874 <0.001
Final examination 1.025 1.010-1.040 0.001 1.002  0.999-1.005 0.114
Quiz 0.947 0.919-0.975  <0.001 1.006  0.993-1.020 0.357
Observation 4368 -

LR 4* (8) 93.930 -
P <0.001 -
McFadden R? 0.031 -

aOR=Adjusted odds ratio, OR=0dds ratio, Cl=Confidence interval, LR=Likelihood ratio
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Table 4: Preferences of students about attributes of evaluation plans using Discrete choice experiment analysis by schools

Attributes

Nursing and Medicine Paramedical Pharmacy Nutrition sciences Dentistry

Health

sciences

midwifery

95% CI OR 95% ClI OR 95% CI OR 95% ClI OR 95% CI OR 95% ClI OR 95% CI

OR

0.875 0.791-0.967 0.930 0.848-1.019 0.928 0.765-1.125 0.973 0.880-1.076 0.846 0.682-1.050 0.995 0.797-1.240 0.881 0.800-0.969

1.006 0.990-1.021

Student’s discipline

1.011 0.996-1.025

1.003 0.987-1.018 1.036 1.002-1.070 0.993 0.959-1.027

1.010 0.996-1.024 1.030 0.998-1.062

Midterm examination

Questions (ref: essay)

1.000 0.098-10.166 1.000 0.287-3.479 1.200 0.087-16.440 1.333 0.088-20.108 0.355 0.112-1.123

1.001

0.360 0.102-1.270 0.652 0.216-1.962

Multiple choice

Kazemi Karyani, et al.: Eliciting preferences for evaluation methods of theoretical courses

1.736 0.101-29.944 0.340 0.107-1.077

0.090-11.082 1.038 0.277-3.886 0.584 0.036-9.507

0.307 0.079-1.176 0.883 0.287-2.721

0.105 0.015-0.731

Essay and multiple choice

0.132 0.021-0.818

0.444 0.007-25.748 0.495 0.007-34.301

0.477 0.083-2.755 0.655 0.016-26.134 0.388 0.056-2.691

A mix of essay, multiple choice,

fill in the blanks, yes-no, true-false
Materials of examination (ref:

presented material)

1.067 0.522-2.177 0.960 0.666-1.383

1.118 0.852-1.467 0.690 0.486-0.977 1.213 0.560-2.452 1.025 0.753-1.394 1.090 0.545-2.180

Presented material and additional

references
Final examination

Quiz

1.031 0.998-1.065

1.009 0.935-1.089

1.016 0.981-1.053 1.005 0.933-1.081

1.044 1.007-1.080 1.014 0.983-1.046 1.006 0.941-1.074

0.932 0.868-1.000 0.950 0.893-1.011

0.947 0.827-1.083 0.967 0.901-1.038 0.865 0.747-1.003 0.995 0.852-1.162 0.954 0.896-1.015

728
-242.25

182
-58.64

280
-78.16

952
-316.17
27.54
<0.001
0.042

196
-62.12

784
-258
27.33

<0.001

0.05

Likelihood ratio

1246
-414.60
34.470
<0.001

0.040
Confidence interval, LR:

Observation

Log likelihood
LR 42 (8)
P

20.1
<0.01

8.87
0.354

37.75

0.169

0.169
0.085

<0.001
0.194

0.039

0.070

McFadden R?

aOR

QOdds ratio, Cl=

Adjusted odds ratio, OR=

results of a study for investigating evaluation methods
in theoretical and practical courses of laboratory sciences
students in Tehran University of Medical Sciences
showed that the midterm exam is used in 35% of the
total theoretical and practical courses, and among the
evaluation methods, the MCQs method with 70% was
among the common methods of assessments./*! The
study of Kojury et al. (2017), about types of evaluation
methods of medical students at the Shiraz University
of Medical Sciences indicated that MCQs is the most
frequent method of evaluation. Based on this fact
that MCQs cannot evaluate higher level of learning in
students, this study suggested a mix of different types
of evaluation methods such as descriptive examinations,
and Mini-CEX in order to evaluate higher level of
cognitive knowledge.!

In brief, in medical sciences assessment should
be done on knowledge and skills of the student.
However, MCQs fail to assess students’ skill.[*)) Thus,
the limitations of MCQs should be considered by
universities and professors who use it. It could be
concluded that all types of question especially essay
should be mixed with MCQs for better evaluation.
Furthermore, evidence suggests that viva voce or oral
examination method is a valid and reliable technique
of student evaluation. This method can deeply evaluate
the knowledge and skills of students and provide more
opportunity for dialectic communication between
examiner and student. However, examiner should
manage stress of students for increasing effectiveness
of this method.*!

Many variables can effect on students preferences about
attributes of evaluation methods. According to the
current knowledge, personality and gender are among
the main factors that influence individuals” preferences
for student evaluation methods, including the type of
questions.*! In addition, gender, age, and emotional
variables are known as variables that effect on academic
achievement. Females more probability to have higher
commitment and higher final degree grade point average
compared to male students. In comparison to extraverts’
personality, openness students favor essays and oral
exams and do not prefer multiple choice and group work.
In addition, females prefer coursework evaluation and
oral examinations are more favorable for males. Besides
personality, learning style, and intelligence supposed to
be associated with preferences of student for examination
techniques.™

According to our findings, more students preferred to
discipline in class not include in the evaluation process,
while more than 75% of professors agreed to consider
the discipline of students as an item in this process.
In addition, students had a higher tendency to have a
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midterm exam. About half of the students did not prefer
to have a quiz in their evaluation.

According to DCE analysis, professors preferred to
student’s discipline, final examination, and Quiz have
higher scores in evaluation of students. Furthermore,
they rather a mix of essay, multiple choice, fill in the
blanks, yes-no, true-false questions to include in the
evaluation exams. Moreover, they tended to consider
presented material in the courses and additional related
references as sources of examinations. On the other hand,
considering a proportion of total score to discipline of
students, additional sources for examinations, and quiz
by professors for evaluation made disutility for students.
Furthermore, students prefer essay and MCQs than
other type of questions. MCQs made higher utility for
pharmacy, and nutrition sciences schools’ students than
other ones. Similarly, another study in Iran showed there
are some match and mismatch points between learning
preferences of professors and students.*

Aragon (2010) indicated that if face-to-face and online
training courses are designed appropriately and based
on learning theories, they will equally affect people’s
learning. Therefore, carefully designing training courses
and evaluating tests and adapting these courses to
students’ preferences can play an important role in
learning and evaluating them.!

One of the strength of this study is employing an
econometric technique to find students and professors
which deal with the research novelty. It is the first
attempt in Iran to applying this method in eliciting
preferences in medical education. Another strength
is considering students’ and professors’ preferences
simultaneously. The research achieved sound knowledge
about educational assessment in universities. However,
it faced with several limitations. The first limitation
is related to sample selection method which was
convenient sampling. Thus, the results may not be
completely generalizable to study population or other
universities. Study participants were included from
KUMS. Therefore, the results could not representative of
preferences of professors and students in other medical
university of Iran. As there are limitations for number
of included attributes in DCE method, we could not
consider all important attributes. Therefore, future works
should consider other aspects of evaluation methods.

Conclusion

The findings showed MCQs as a favorite test form for
both professors and students. However, professors
prefer other types of question including essays and
matching questions too. Both professors and students
prefer a mix of questions in the exams. There is a

gap between preferences of professors and students
regarding attributes of evaluation methods such as
student’s discipline, examination materials, and quiz.
Further studies are needed to examining other attributes
of evaluation methods in theatrical and practical courses
in Iran.
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Appendix
Appendix 1: Attributes and attributes-levels of evaluation plans of students in theoretical courses in Iran
Row Attributes Levels
1 Student’s discipline 1. Not included (0%), 2. up to 5% of total score, 3. up to 10% of total score
2 Midterm exam 1. Not included, 2. up to 15% of total score, 3.up to 30% of total score, 4.up to 40% of total score
3 Questions 1. Essay, 2. Multiple choice, 3. A mix of essay and multiple choice questions, 4. a mix of essay,
multiple choice, fill in the blanks, yes-no, true-false questions
4 Materials of examination 1. Presented material, 2. Presented materials and additional references.
5 Final examination 1. Up to 50% of total score, 2.up to 70% of total score, 3. up to 90% of total score
6 Quiz 1. Not included (0%), 2. up to 5% of total score, 3. up to 10% of total score

Appendix 2: One of the choice set included in the study

Attributes Plan A Plan B

Student’s discipline Up to 5% of total score Not included (0%)

Midterm examination Up to 40% of total score Not included

Questions A mix of essay and multiple choice questions A mix of essay, multiple choice, fill in
the blanks, yes-no, true-false questions

Materials of examination Presented materials and additional references Presented material

Final examination Up to 50% of total score Up to 70% of total score

Quiz Not included (0%) Not included (0%)

Which of the evaluation plans would you like to choose (please tick just one box) plan A [ plan B [
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