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Abstract: Long training workshops on the writing of exam questions have been shown to be effective; however, the effectiveness 
of short workshops needs to be demonstrated. The aim of this study was to evaluate the impact of a one-day, seven-hour faculty 
development workshop at the College of Dentistry, King Saud University, Saudi Arabia, on the quality of multiple-choice ques-
tions (MCQs). Kirkpatrick’s four-level evaluation model was used. Participants’ satisfaction (Kirkpatrick’s Level 1) was evalu-
ated with a post-workshop questionnaire. A quasi-experimental, randomized separate sample, pretest-posttest design was used 
to assess the learning effect (Kirkpatrick’s Level 2). To evaluate transfer of learning to practice (Kirkpatrick’s Level 3), MCQs 
created by ten faculty members as a result of the training were assessed. To assess Kirkpatrick’s Level 4 regarding institutional 
change, interviews with three key leaders of the school were conducted, coded, and analyzed. A total of 72 course directors were 
invited to and attended some part of the workshop; all 52 who attended the entire workshop completed the satisfaction form; and 
22 of the 36 participants in the experimental group completed the posttest. The results showed that all 52 participants were highly 
satisfied with the workshop, and significant positive changes were found in the faculty members’ knowledge and the quality of 
their MCQs with effect sizes of 0.7 and 0.28, respectively. At the institutional level, the interviews demonstrated positive struc-
tural changes in the school’s assessment system. Overall, this one-day item-writing faculty workshop resulted in positive changes 
at all four of Kirkpatrick’s levels; these effects suggest that even a short training session can improve a dental school’s assessment 
of its students. 
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Multiple-choice questions (MCQs) are com-
monly used in the assessment of students 
in the health professions. If constructed 

properly, MCQs can test a large number of learners, 
can cover extensive content areas, and are associ-
ated with better grading accuracy and consistency 
than subjective forms of assessment.1 Furthermore, 
well-designed MCQs can test students’ knowledge, 
its application, and problem-solving cognitive skills.2 
Unfortunately, most instructors fail to follow gener-
ally accepted principles of MCQ construction3-5 and 
test mainly the lower cognitive levels as defined in 

Bloom’s taxonomy.6- 8 Many examinations therefore 
suffer from lack of quality.3

Ensuring high quality of test items is a chal-
lenge, especially without faculty development. A 
systematic review by Steinert et al. in health profes-
sions education found faculty training for teaching 
effectiveness to be associated with positive changes 
in both the short term and the long term.9 However, 
in relation to faculty development specifically related 
to item-writing, very few studies have been done. 
One study in a medical school that involved a long 
training workshop (one full week) found an increase 
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to perform specific tasks, such as identification of pit-
falls in writing MCQ items. They were also provided 
with templates as a stimulus and guide for the group 
discussion. Fourth was feedback. The participants 
were asked to make presentations of their products 
in small-group exercises. The presenting groups 
made positive points about their own performance, 
and members of the other groups were asked to add 
additional positive points. The same procedure was 
followed for points regarding the need for improve-
ment, after which one of the facilitators provided a 
summary. Fifth was discussion on interpretation of 
item analysis and psychometric reports followed by, 
sixth, discussion of how to make a positive change 
at the institutional level. At the end of the workshop, 
a 15-minute discussion was held on how to ensure 
improvement of the quality of MCQs and to sustain 
that improvement. 

Quantitative Assessment
Immediately after the workshop, the partici-

pants who had attended the entire training day were 
invited to fill out a satisfaction questionnaire to 
evaluate Kirkpatrick’s Level 1 (reaction). The ques-
tionnaire solicited feedback on content, instructional 
design, facilitation, and outcome. Responses were 
selected on a scale of 1-5 with 1=lowest and 5=high-
est. No open-ended questions were used.

To assess Level 2 (learning), a quasi-exper-
imental design with randomized separate samples 
pretest and posttest was used.18,19 The tests consisted 
of 20 MCQs and short answer questions regarding 
aspects of assessment and using MCQs. Before the 
workshop, the pretest was administered to a random 
half of the participants (control group), while the 
other half of the participants filled out a demographic 
and general habits questionnaire (experimental 
group). At the end of the workshop, the control 
group filled out the demographic and general habits 
questionnaire, and the experimental group filled out 
the posttest (Figure 1). The reason for using this 
technique was that it reduces the bias associated 
with learning in a pretest-posttest design since test 
takers in the experimental group are not exposed to 
the questions before the intervention.18

Ten of the participants from the experimental 
group were randomly selected for the Level 3 (behav-
ioral changes) part of the study. Each of these faculty 
members provided 50-100 MCQs from the annual 
examination they had developed and administered 
before the workshop and a similar number they wrote 

in faculty confidence and skill in writing high-quality 
MCQs and short-answer questions.10 The extensive 
training program in that study raises feasibility ques-
tions in relation to practical implications.

In dental schools in the U.S., “ongoing faculty 
development is a requirement” in the Commission on 
Dental Accreditation (CODA) standards in order “to 
improve teaching and learning, to foster curricular 
change, to enhance retention and job satisfaction 
of faculty, and to maintain the vitality of academic 
dentistry as the wellspring of a learned profession” (p. 
12).11 Dalrymple et al.’s two studies and Hendricson 
et al.’s are among the small number of studies of the 
outcomes of faculty development programs in dental 
schools.12-14 Another study found training to be as-
sociated with positive long-term changes in teaching 
behaviors.15 A study by Meyari et al., which assessed 
the quality of MCQs in annual residency exams be-
fore and after a workshop, found some improvement 
in the quality of the MCQs written after the training.16 

The aim of our study was to assess the impact 
of a one-day MCQ-writing workshop on the quality 
of in-house MCQ questions in a dental school. Kirk-
patrick’s four-level evaluation framework was used 
to evaluate the participants’ reactions to the workshop 
(Level 1), their learning (Level 2), their behavioral 
change (measured by the quality of their MCQs after 
the workshop) (Level 3), and the workshop’s impact 
(measured by institutional change) (Level 4).17

Methods
The study was reviewed by the Institutional Re-

view Board of King Saud University and was found 
to be ethically acceptable. The study was conducted 
from the end of 2012 to the beginning of 2013 at the 
College of Dentistry, King Saud University. 

The seven-hour, one-day workshop was held 
for two cohorts of course directors in the undergradu-
ate program. At the beginning of the workshop, the 
learning issues were described, and the expectations 
of the participants were ascertained and written on 
a flip chart. Sessions lasted from 15 to 60 minutes 
(Table 1).

Six teaching methods were used to achieve the 
workshop objectives. The first were short interactive 
lectures that focused on the important concepts. The 
presenters made sure that the participants understood 
the basic themes. Second was demonstration of 
common flaws in MCQs. Third were small-group 
exercises in which the participants were encouraged 
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members who participated in the Level 3 evaluation 
were asked by email what they did in the six months 
between the pre- and posttests to develop their MCQ 
writing skills. 

The interview protocol was formulated by 
brainstorming the main research issues, led by two 
qualitative research experts (NZ and NZ) along with 
coauthors EA and FI. The protocol was designed 
to capture four Ws (what, why, when, and who) in 
order to elicit the big picture of the overall process 
of change at the organizational level. The interviews 
were initiated by providing basic information about 
the study to the college’s former dean, current aca-
demic vice dean, and former vice dean and soliciting 
their consent to be interviewed. Data collection was 
done through semistructured interviews, which al-
lowed an in-depth exploration of the research issue 
guided by the interview protocol. The length of the 
interviews ranged from 40 to 50 minutes. Interviews 
were recorded using digital recorders. The principal 
investigator (EA) conducted all interviews in the 
presence of one coauthor (FI). The interviews were 
transcribed verbatim by FI manually.

The informants were asked about institutional 
changes that occurred in 2011-14 in chronological 
order to make it easier to follow the flow of their 
stories. Cross-checking with the interviewee was 
conducted immediately after the interview to verify 
accuracy of the transcribed data. All the transcriptions 
were uploaded on Atlas.ti 7.2. The first step was to 
read all the transcriptions and create open coding. 

six months after the workshop. Ten MCQs per fac-
ulty member were randomly selected from both the 
pre- and post-intervention exams. Therefore, a total 
sample of 100 MCQs from pre-training and another 
100 from post-training were used for quality analysis.

Two of the authors (NN and EA), who are well 
versed in MCQ assessment, rated the quality of each 
of the 200 faculty-generated MCQs independently. 
The definition of item pitfalls was adopted from 
Case and Swanson’s guidelines,5 and the rating 
criteria were similar to those used by Jozefowicz et 
al.3 Discrepancies were resolved through consensus. 
The two raters were not blinded to item origin (pre- 
or posttest). On a five-point rating scale, the items 
were rated as follows: 5=item included a vignette 
(either patient or laboratory), a one-best-answer 
format (i.e., not true or false), and no technical flaws 
that provided special benefit to testwise examinees 
or that posed irrelevant difficulty;4,5 4=item failed to 
completely satisfy one of the three conditions in a 
five-point item; 3=item did not involve a vignette but 
was focused, contained no item flaws, and involved 
more than recall of an isolated fact; 2=item failed to 
satisfy one of the criteria for a three-point item; and 
1=item failed to satisfy two or all three of the criteria 
for a three-point item. 

Qualitative Assessment
Kirkpatrick’s Level 4 (organizational impact) 

was evaluated by interviewing three key adminis-
trators of the school. Furthermore, the ten faculty 

Table 1. Schedule of one-day faculty workshop on writing multiple-choice questions (MCQs)

Time	 Activity	 Type of Activity 

7:30-8:00	 Registration	
8:00-8:30	 Introduction	 Large group
	 Your expectations of this workshop	 Participants’ input
	 Workshop schedule: how it fits with your expectations	 Facilitator feedback
8:30-9:00	 Assessment purposes and types	 Short interactive lecture
9:00-9:30	 Common pitfalls in MCQ writing	 Short interactive lecture
9:30-10:00	 Exercise on identifying pitfalls in real MCQs 	 Small-group exercise
10:00-10:30	 Steps in writing MCQs	 Facilitator presentation
10:30-11:00	 Develop MCQs 	 Small-group activity
11:00-11:30 	 Presentation of MCQs presented by small-group rapporteurs	 Review and critique in large group
11:30-12:00	 Develop high-quality MCQs using quality checklists	 Small-group exercise
12:00-1:00	 Lunch and prayer	
1:00-1:15	 Introduction to blueprinting	 Short presentation
1:15-2:00	 Develop your test blueprint	 Small-group exercise and feedback
2:00-3:00	 Review of what was done	 Large-group discussion
3:00-3:30	 Psychometric analysis	 Short presentation
3:30-4:00	 Psychometric analysis	 Small-group exercise and feedback
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Figure 1. Overview of study design, organized by Kirkpatrick’s Levels 1, 2, 3, and 4

[Author: please  
provide revised  
figure with spelling 
of ‘before’ corrected 
in blue box near  
bottom]
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a mean (±SD) of 4.56±2.72 out of a maximum of 
20. The experimental group’s mean score after the 
workshop was 12±4.7. This reflected a large effect 
size of 0.72 (Table 3). 

Level 3: Behavioral Change
The percentage of agreement between the two 

raters of the participants’ MCQs was 90%. The qual-
ity of the MCQs before training was low with a mean 
(±SD) of 2.27±1.14 out of a possible score of 5; the 
corresponding figure for post-training was higher, at 
2.87±0.79. Mean scores and effect size demonstrated 
improvement in the quality of MCQs with a small to 
moderate effect (effect size 0.28) (Table 4). When the 
ten faculty members who participated in the Level 
3 part of the study were asked what they did in the 
six months between tests, eight said they discussed 
their MCQs with colleagues/seniors or asked them 
to review their MCQs. Three mentioned that they 
had formal training, and three stated that they did 
additional reading.

Codes were created using a word/term from the pro-
tocol such as “reasons for change” and “benefits of 
change.” We also recoded some responses to specific 
subcodes, such as “student feedback” and “student 
complaints,” to represent subtopics under “reasons 
for change” and create other subcodes. The coding 
process was discussed with one of the two coauthor 
experts to ensure accuracy. 

Statistical Analyses
Descriptive statistics were calculated for Kirk-

patrick’s Level 1. For Level 2, changes in score and 
effect size were calculated using Cohen’s d.20 For 
Level 3, the mean of the two assessors’ ratings of 
the MCQ quality score for each item, along with the 
change in score analysis and effect sizes, was calcu-
lated to compare the pretest and posttest results. For 
Level 4, the interview transcript was summarized 
and interpreted.

Results
An almost equal number of male and female 

faculty members participated in some part of the 
workshop (N=72) (Table 2). However, only partici-
pants who attended the complete activity (n=52) were 
included in Level 2 of the study; one-third of them 
were women, while two-thirds were men.

Level 1: Reaction
Of the total 72 course directors, 52 attended the 

entire workshop (30 from sample 1 and 22 from sam-
ple 2) (Figure 1). All 52 completed the satisfaction 
questionnaire for a response rate of 100%. Overall, 
the participants responded favorably to the training. 
Their average ratings on the satisfaction scale for 
teaching content, instructional design, facilitation, 
and achievement of goals were high (4-5) on a scale 
of 1-5 (Figure 2). The workshop facilitators felt 
that the small-group exercises complemented with 
feedback were the most useful part of the workshop. 

Level 2: Learning
In this phase of the study, 30 participants in the 

control group (n=36) completed the pretest (response 
rate 83%); and 22 participants in the experimental 
group (n=36) completed the posttest (response rate 
61%). The results showed the control group’s knowl-
edge test score before the workshop was low, with 

Table 2. Characteristics of total study population 
(n=72)

Characteristic 	 Number 

Gender	
	 Male	 35
	 Female	 37

Specialty	
	 Restorative dental sciences (operative dentistry, 	 23 
	    endodontics, dental biomaterial sciences)	
	 Diagnostic dental sciences (oral biology, oral 	 15 
	    microbiology, oral diagnosis, oral medicine, 	  
	    oral pathology, oral radiology)	
	 Prosthodontics 	 14
	 Pediatric dentistry and orthodontics	 6
	 Periodontics and community dentistry	 5
	 Oral and maxillofacial surgery	 8
	 Dental hygiene	 1

Educational rank	
	 Lecturer	 16
	 Senior registrar	 1
	 Assistant professor	 23
	 Associate professor	 19
	 Professor	 13

Years of teaching	
	 Less than 5	 26
	 5-10	 11
	 11-15	 11
	 >15	 24
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When we reviewed some samples, we recognized 
that there was a problem in the construction of the 
multiple choice questions.” According to another, “It 
started as part of preparation for the accreditation.” 

Regarding the planning and change process, ad-
ministrative support was related to the dean’s verbal 
instruction to the teaching staff during the workshop 
and when visiting all the departmental boards. The 
school leadership distributed a free copy of a book-
let21 to all the faculty members. Furthermore, the 
dean made it mandatory that all the departments must 
establish departmental review committees.

Challenges were derived as a theme from a 
series of comments by the three interviewees in re-

Level 4: Impact
Four major themes were found to support the 

impact of the workshop at the institutional level. Our 
discussion of these themes presents them according 
to the frequency of mentions by the interviewees. 

Reasons for change emerged as one of the top 
themes with the highest number of codes. Comments 
falling under this theme were mostly students’ con-
cern and complaints about MCQs used in exams, 
improvement of services for the students, problems 
in assessment, and the need to change as part of the 
accreditation process. One interviewee commented, 
“There were complaints of the students regarding 
the types of questions they were getting in exams. 

Table 3. Participants’ pretest-posttest results regarding knowledge (mean and standard deviation)

	 Number of Participants	 Pretest Mean	 Posttest Mean	 Effect Size

	 22	 4.56±2.72	 12±4.7	 0.72
Note: The maximum score for both the pretest and the posttest was 20. Effect size was large according to Cohen’s classification; 

p<0.05.

Table 4. Quality scores (mean and standard deviation) of participants’ multiple-choice questions (MCQs)  before train-
ing workshop and six months after

		  Mean MCQ Rating Scores	 Mean MCQ Rating Scores	  
	 Number of Participants	 Before Training	 After Training	 Effect Size

	 10	 2.27±1.14	 2.87±0.79	 0.28 

Note: Maximum possible score was 5. Effect size was small according to Cohen’s classification; p>0.05.

Figure 2. Participants’ evaluation of four aspects of faculty development workshop by mean rating on scale from 0=low 
to 5=high 
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edge score (learning) after the training intervention 
is consistent with previous studies that found positive 
changes in teachers’ knowledge, attitudes, and skills 
in teaching effectiveness following participation in a 
faculty development activity.9,19

Behavioral change (Level 3) is not frequently 
investigated23 although it is an essential component 
of any training exercise.24 This level investigates 
maintenance of the skills learned in the workshop 
over a period of time, leading to transfer of learning 
to practice. Therefore, the fact that a small to mod-
erate effect size was found in the quality of MCQs 
six months after the training course is encouraging. 
It opens the space for further research to explore ef-
ficient and perhaps more cost-effective instructional 
methods when conducting MCQ writing workshops, 
e.g., trying blended formats in online and face-to-face 
components or a series of workshops. One study sug-
gested that item writing could be mastered through 
extensive and critically supervised practice and pro-
tected time.25 However, it is difficult for many faculty 
members to attend lengthy training sessions.26 Previ-
ous research shows that, contrary to short courses, 
long courses may have a more significant impact 
on behavior regarding quality of MCQ exams.10,27,28

Our study found that a short workshop provided 
demonstrable effectiveness and had a positive impact 
on transfer of knowledge and skills. Repeated inter-
ventions, known as “booster sessions,” have been 
shown to enhance cumulative learning, practice, 
and maintenance of positive change over time.28,29 
Features mentioned in one study to be associated with 
effectiveness were the use of experiential learning, 
provision of feedback, effective peer and colleague 
relationships, well-designed interventions following 
principles of teaching and learning, and the use of 
multiple methods of teaching and learning within 
single interventions.9

While little previous research has evaluated 
Kirkpatrick’s Level 4 by examining the change in 
organizational practice,30-32 our study attempted to 
explore this area. The establishment of an institu-
tional review process to ensure the quality of all 
MCQs before being included in final examinations 
is a positive change that may complement the behav-
ioral change. It is rather remarkable that sustained 
positive institutional change took place as a result of 
a single-day workshop. One explanation for the posi-
tive changes is the institutional buy-in, as evidenced 
by the commitment of the leadership. Furthermore, 
having a discussion with the participants during the 
workshop and later with the school’s leaders on their 

sponse to two questions: Did you face any challenges 
to bring about the change? If yes, what were they? 
Comments in response to these questions provided 
an overview of factors, such as non-acceptance of 
faculty members to send their exam questions for 
review by colleagues, late submission of questions 
for review by other course faculty members, and 
unwillingness to review the questions as it leads to 
extra workload. One interviewee noted that “some 
faculty, particularly course directors or seniors, think 
that there is no need to send the questions to the 
review committee as it is their course, their subject 
so they are the ones who know the course objectives 
and they know how to structure the exam.” This 
resistance was overcome by communication at the 
personal level, as well as using electronic means to 
address the issue and by explaining both existing 
and upcoming strategies for improvements at the 
organizational level to achieve the goal. 

The interviewees were asked to contextualize 
their feelings, experiences, and beliefs about the 
impact of changes that took place. Statement after 
statement, the interviewees referred to the positive 
changes, such as fewer complaints by students about 
the exams and greater student satisfaction. Com-
ments revolved around the positive feedback from 
students as well as the faculty regarding a better 
exam structure. One interviewee noted that “little 
complaint comes from students regarding difficulty 
of the questions,” and another stated, “Now we have 
better MCQ exams and the amount of rejection of 
questions by the review committee has reduced.” 
The third interviewee commented, “Students feel the 
change in the quality of questions given in the exams, 
and we have also received positive feedback from the 
students’ leaders during our meetings.”

Discussion 
In this study, the impact of a relatively short 

MCQ construction workshop on the quality of test 
items was evaluated using Kirkpatrick’s framework.17 
The participants’ satisfaction with the workshop ele-
ments was encouraging and is consistent with the 
findings of a systematic review of faculty develop-
ment studies, which reported that workshops were 
generally rated as helpful, relevant, and useful and 
were very well received.9 Although satisfaction with 
a training program is an elementary level of evalu-
ation, it is fundamental for a change to occur.22 The 
substantial improvement in the participants’ knowl-
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faculty members. A significant sustained change in 
the institutional assessment strategy was also ob-
served. Additionally, institutional buy-in and leader-
ship support after the main intervention were found 
to be important factors for sustaining the change. 
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