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ABSTRACT

Multiple-choice questions (MCQs) are commonly employed tests configuration in healthcare sciences for several years. They
are efficient means for formative and summative evaluation of the students in nursing education. If the MCQs are designed
competently, it will be a resourceful measurement for a valid assessment of the nursing students. The present study aimed
to evaluate the construction quality of MCQs and its common item flaws in core nursing subjects at Faculty of Nursing, then
develop an instructional plan for MCQs construction (one best answer format) to guide nursing educators. The study passed
through exploratory-descriptive and methodological research designs at the Faculty of Nursing, Alexandria University, Egypt.
Two samples were selected: First, 253 MCQs were selected from the different final exams (2017-2018) of the core twelve nursing
subjects; Second, 21 academic nursing educators for evaluating of the suggested instructional plan. Both samples were chosen by
convenience sampling technique. MCQs Assessment Form (MCQAF) was the first tool used to assess the construction quality of
MCQs development and its items flaws. The second tool was MCQs’ Instructional Plan Evaluation Sheet (MCQ IPES) which
measured the content and face validity of the suggested instructional plan. The results revealed that 45.5% (115 MCQs) of the
study sample contained ten item flaws. As regards the assessment of MCQs construction quality, evidently, the majority of
nursing subject’s exams has mean scores around a satisfactory level in MCQs quality construction. After submitting the developed
plan to the expert group, almost the entire group found that the developed plan is accurate, with sound information, considered
the useful and valued educational resource. Moreover, it has appropriate content in vocabulary, sentence structure, grammar,
and concepts. Likewise, the experts reported that the developed plan is clear enough to be used by nursing educators and it is
attractive and interesting self-reference tool. Conclusion & recommendation: less than one half of the study MCQs has ten item
flaws and almost all of them obtained satisfactory mean scores in MCQs quality construction. The developed instructional plan is
a beginning and beneficial step for nursing educators and considered an instructional mean for MCQs construction guidance.
Further studies are application of the developed plan among nursing educators and investigation of the awareness and compliance
of nursing educators with the MCQs construction rules is needed.
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1. INTRODUCTION time and the effort, because it helps the teacher to asses
a great number of students in an objective, reliable, and
the valid manner in a short period. Moreover, it is easier
in calculation electronically and its bank of questions can

Multiple-choice questions (MCQs) reflect an observable,
constructive consequence of student’s learning quality and
knowledge retention experiences. MCQs tend to save the
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be constructed and utilized for prospect assessment. Evi-
dently, MCQs are fitting to measure the higher cognitive
skills such as critical thinking, problem-solving, decision-
making and clinical judgment skills, mainly in medical and
nursing education. Likewise, MCQs can measure cognitive,
affective, and psychomotor domains of intended learning
outcomes. Besides, MCQs are ideal styles of questions for
easily comparing between students results and decreasing
of evaluators’ unfairness. Thus, it is a significant responsi-
bility of the teachers to develop and write competent and
efficient MCQs, particularly in higher nursing education set-
tings."™# To be expert in developing high-quality MCQs,
you should consider the subject’ intended learning outcomes
(ILOs), students abilities, and desires, ethical responsibili-
ties, exam policies, tutoring strategies, and teaching content.
Further, it is an obliged role of the nursing educator to ensure
MCQs’ validity and reliability which necessitate a grand
sense of duty and inner moral conscientiousness. But, until
now, many researchers found that it is a difficult mission and
a challenge among nursing educators.*"1

While MCQs have a lot of evaluation benefits, there are a lot
of difficulties in its writing; it is likely to be ambiguous for
the respondents. Sometimes the students may fail to under-
stand the data in the MCQ which lead to an incorrect answer.
“The examinee’ multiple guesses” is another limitation of
the MCQs, in which the students tend to use guessing more
than thinking. As well, if the students have some ideas about
the question data, they can’t gain any grades for this data if
they choose the wrong option. Occasionally, some questions
are focusing on a specific topic area and neglect other areas
which may be considered by the students. Moreover, if the
student is unable to know the right answer, he/she can select
randomly which may be the right response by 25%. Further,
MCQs construction is a time-consuming job that requires an
objective judgment & immense effort.5!1]

There are two types of MCQs: true/false format in which
the alternatives include many true options and the examinee
should select all the right answers. While the other type is
the single best answer type which is the most commonly
used format and recommended measurement in applied &
health sciences evaluation. Single best answer MCQ is in-
cluding 3-5 alternatives which ought to be plausible with
only one best answer that should be selected by the examinee
as a right answer. Therefore, the application of knowledge,
creation, synthesis, and judgment experiences among nurs-
ing students can be easily measured by it than the true/false
format.[6:10:11,16]

The main components of MCQ-one best answer are the stem,
the lead-in, and 3-5 options. The stem of MCQ should design
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to contain additional parts such as a vignette, a clinical case
scenario, patient problem, a health graph, or a table. The
stem ends with a lead-in question which should be a direct
inquiry about how the students should respond. In health-
care sciences, and particularly in one best answer format, the
lead-in question may be “What is the best-suggested nursing
intervention?” or “What is the reason for the expected devel-
oped symptoms?” the lead-in is followed by the alternatives
which should be harmonious, plausible with equal length as
possible. The alternatives include one model answer which
is called the right answer and the other alternatives are called
the distracters. The previous structure is called the anatomy
of MCQ.16-8.101

There are two types of MCQs’ technical flaws that are fre-
quently written by the educators: flaws with irrelevant dif-
ficulty (tricks) and flaws related to students’ test-wiseness
(clues). Nursing educators should avoid tricks and clues in
MCQs test. Ambiguity, jargons and negative stems should be
avoided. Additionally, the nurse educators have to avoid any
grammatical errors in all components of the MCQs’ structure
or grammatical clues that link between the lead-in and the
right answer. Repetitive word in MCQs’ stem and in the right
answer is a frequent guessing flaw and should be excluded.
The options should be short, simple, and logical without any
superfluous data comparing with the stem and the “lead-in”
segments.[12-16]

Until now, MCQs for undergraduates nursing assessments,
are frequently include item-writing flaws, or infringements to
agree to item writing standardized guidelines. Thus, National
League for Nursing (NLN) and Nursing’s Core Competen-
cies of Nurse Educators directed and mandated the nursing
educators to employ different assessment approaches of the
students which should be congruent with student’s needs and
evaluation transparency.-': 121 The current research focuses
on the investigation of MCQs construction quality of one
best answer format and its common pitfalls. Then, an instruc-
tional plan about MCQs construction has been developed.

1.1 The significance of the study

Nursing educators need to strengthen their abilities to de-
velop their MCQs test on a day-to-day basis. Faculty con-
tinuing education and academic staff training are essential
processes to improve the academic programs, especially in a
critical area such as students’ evaluation. The World Health
Organization (WHO) recommended that one of the most im-
portant Nurse Educator Core Competencies is to be account-
able and responsible for the professional, effective and trans-
parent assessment process. WHO emphasized that MCQs
test is an essential instrument for the feasible and applicable
measurement of student’s higher cognitive skills.!® 71 In
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general, the nurse educator should follow all rules of MCQs
construction with a suitable plan.

An instructional plan about MCQs construction is a tutoring
tool used by the nurse educator and students. It includes the
components and the steps of establishing the teaching task
that needed to reach the desired educational purpose. It con-
siders the roadmap in which the educator can find all needed
outline for the task. It saves the effort and time of the faculty.
The instructional plan is a self-reference tool to guide the
faculty and empower his/her self-awareness.!>*?2l MCQs
are commonly employed tests configuration in healthcare
sciences, but, they are still having multiple technical flaws.
In nursing education, it necessitates investigating MCQs tests
continuously and detecting any items flaws or any pitfalls.
And consequently, instructional guidance and tools can be
effective means among nursing faculties.

Therefore, the aims of the current study are to evaluate the
construction quality of Multiple-Choice Questions (one best
answer format) of nursing subject’s exams and its common
item flaws (2017-2018) at the faculty of nursing, Alexandria
University. Then, develop of MCQs’ instructional plan to
guide nursing educators. To fulfill these aims, the following
research theoretical framework was employed.

The context-input-process-output (CIPO) model is an essen-
tial systematic educational model of the development and
executing the educator’s tasks. It can be used in numerous
areas within the educational spiral.””*! This model utilizes an
analytical framework through which the educational quality
of the suggested plan can be assured, followed and assessed.
It provides a systematic approach for the agenda of assess-
ment, analysis, preparing, and development of the proposed
MCAQs instructional plan of the current study.

Specific Research Questions were developed for achieving
the current study aims:

(1) What are the general features of MCQs (One Best
Answer Format) in the twelve core nursing subject’s
exams 2017-2018 at the faculty of nursing, Alexandria
University, Egypt?

(2) What are the common MCQs’ items writing flaws

(IWFs) - One Best Answer Format- in the twelve core

nursing subject’s exams 2017-2018 at the faculty of

nursing, Alexandria University, Egypt?

(3) What are the assessment results of MCQs sample in

the twelve core nursing subject’s exams 2017-2018 at

the faculty of nursing, Alexandria University, Egypt,
in relation to question content & formatting, writing
the MCQ stem and writing of MCQ options?

(4) What is the expert group’ evaluation feedback about
14

the developed MCQs’ instructional plan?

2. MATERIALS AND METHOD
2.1 Study design

Exploratory descriptive and methodological designs were
carried out to achieve the study procedures.

2.2 Sample and setting

The data were collected at the four control rooms (exam pa-
pers’ stores) in the Faculty of Nursing, Alexandria University,
Egypt. After Dean legal permissions, the researcher photo-
copied the MCQs by mobile from the final exams (2017-
2017) under restricted supervision of the control room’s
heads. The data were collected from two samples types:
First, 253 MCQs were selected by convenience sampling
technique from the twelve core nursing subjects’ final exams
(2017-2018) within the eight different academic levels in
the nursing undergraduate program. Second, a convenient
sample of 21 academic educators were selected from the
faculty of nursing of Alexandria, Cairo, Zagazig, Damanhur
and ain shams Universities, in Egypt and faculty of educa-
tion from Cairo, Zagazig, and, Damanhur Universities, in
Egypt. According to the epidemiological information sta-
tistical program “Bernard Rosner” 1999,4 the minimum
sample size of 200 was estimated for MCQs and 18 for the
jury committee. The inclusion criteria for MCQs selection
was: to be One Best Answer Format, from the final exams of
core nursing subjects, 2017-2018 (that already finished in the
previous year) and the faculty dean consented to use those
questions for the research purpose. The inclusion criteria
for the jury committee was: from the faculty of nursing or
faculty of education, have doctoral or post-doctoral academic
degrees, used to develop MCQs tests in their academic work
and accepted to participate in the study.

2.3 Study tools
Two tools were used for data collection:

Tool I: Multiple-Choice Question Assessment Form (MC-
QAF) which was developed by Coffman et al., in 2010 to
assess MCQs construction in quizzes. MCQAF consists of
21 standardized criteria for measuring the quality structure
of the MCQs against a five-point Likert scale. The criteria
represented as follow: two criteria for assessing the composi-
tion of question content, three criteria for question formatting
suitability, six criteria for proper writing of MCQ stem, and
ten criteria for the writing of the MCQ alternatives. The scale
ranged from 1 (Not at all) to 5 (Exceptional). The scoring
system ranged from 21 to 105. If the MCQ scored in between
1 > 21 it would denote poor construction. If the MCQ scored
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in between 21 > 42 it would indicate that it needs improve-
ment. If the question scored in between 42 > 63, it would
point to that it has marginal construction. If the question
scored in between 63 > 84, it would signify that the MCQ is
acceptable. If the question got the score in between 85 to 105,
it would show exceptional MCQ construction. Based on each
criterion of question content, formatting, writing of MCQ
stem, and writing of the MCQ alternatives, the item flaws
were estimated, determined and counted for each nursing
subject exam and then calculated for all MCQs sample.

Tool II: MCQs’ Instructional Plan Evaluation Sheet (IPES)
which was developed by the researcher based on a thorough
review of related literature!>%7-% 1425 and measured the con-
tent validity and face validity of the suggested instructional
plan. It included two parts: First, statements about the judg-
ments of the experts which concerning each step of the sug-
gested plan which rated on a two-point rating scale: relevant
and not relevant. Second, statements about the expert’s views
regarding the overall theme of the educational plan which in
terms of clarity, feasibility, coverage, and attractiveness.

2.4 Research procedure
The present study was executed passing into four phases:
context-input-process-output (CIPO) as following:

2.4.1 Context phase

A pilot study was applied for the study tools on thirty-three
MCQs from the mentioned twelve exams and setting and
they were excluded from the study sample. Necessary modi-
fications were done. Study tools were checked for reliability
by the Cronbach Alpha Coefficient Statistical Test which
revealed acceptable level for both (tool I, o = 0.78 and for
tool I =0.71). Content validity was confirmed for both study
tools by a jury of experts in community nursing, medical-
surgical nursing, nursing administration, and nursing edu-
cation plus one professor from the faculty of education, to
ensure content, face and criterion-related validity.

2.4.2 Input phase

Based on extensive literature review, and using of tool I,
the researcher revise the MCQs of the twelve core nurs-
ing subjects’ exams, namely: Fundamental of Nursing (20
MCQs), Medical-Surgical Nursing 1 (12 MCQs), Medical-
Surgical Nursing 2 (35 MCQs), Critical Care Nursing (24
MCQs), Emergency Nursing (15 MCQs), Health Education
(10 MCQs), Obstetric & Gynecologic Nursing (20 MCQs),
Pediatric Nursing (20 MCQs), Nursing Administration (24
MCQs), Psychiatric Nursing and Mental Health (50 MCQs),
Geriatric Nursing (10 MCQs), Community Health Nursing
(15 MCQs).

The assessment of the questions was against the criteria of
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tool I (Multiple-Choice Question Assessment Form). Each
question was assessed for its construction quality of content;
formatting, writing of MCQ stem, and writing of the ques-
tion’ alternatives. — each MCQ in each nursing exam took
a mean score and standard deviation score on each criterion
of tool I and then all means and standard deviations for all
MCQs in a nursing exam collected and calculated for all
criteria of tool I to provide one mean and one standard devia-
tion. By this way, we can determine the grade of the exam in
MCQs quality construction and to which extend it met the
standardized rules in the assessment tool.

The process of assessment and revision was done two times,
using the tool I to avoid any mistakes in items assessment
and to overcome any calculation errors.

Common Item-Writing Flaws in MCQs were detected and
reported for each exam and determined for all exams. Based
on the tool I and related literature,[6-8:14:18.221 the technical
item flaws for irrelevant difficulty (tricks) and flaws related
to students’ test-wiseness (clues) were assessed and detected.
The researchers used nursing and medical education liter-
ature, which has an extensive evidence-base regard to the
writing quality of MCQ items.

2.4.3 Process phase (development of the instructional
plan)

Based on a thorough review of related litera-
turel>6:7:%14.25.261 and the input phase, the suggested in-
structional plan was prepared involving a broad aim for each
step of MCQs construction, followed by some objectives
which include strategies and active activities to meet the
broad aim. Some of those activities attached with appendixes
files (in a form of software icons) in which the nurse educator
can find the explanation or detailed clarifications and exam-
ples to apply the required activities. Against each activity,
there is the responsible person, timeline and evaluation that
can guide the nurse educator to complete all elements of

his/her training in writing high-quality MCQ.

The instructional plan was checked by experts in nursing
education, medical education, psychiatric nursing, nursing
administration and two professors in the faculty of education,
before submitting to the jury committee (study sample 2) for
evaluation. The experts ensured the content validity of the
developed plan and necessary suggestions were done. They
checked the plan content to decide if it matches the stan-
dardized criteria and process of MCQ construction, plus that
the clarity and the feasibility of the activities were assessed.
Also, they ensured to which extend the plan has a sound of
evidence and theory that support its content. All adjustments
were done.
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2.4.4 Output phase

A developed instructional plan on MCQs construction was
given to the evaluation jury who used tool II to evaluate the
plan for face validity, content validity, the clarity, feasibility,
coverage, value, and attractiveness. All modifications were
done.

2.5 Data analysis

Collected data was computerized, coded, analyzed and tab-
ulated. Statistical Packages for the Social Sciences (SPSS)
version 19.0 for Windows and Microsoft Excel Spread Sheet
Package (Office 2010) were used for the results of the study.
Descriptive statistics were done using numbers, percentage,
arithmetic mean and standard deviation.

2.6 Ethical considerations

Official permission was taken from the Dean of Faculty of
Nursing, Alexandria University, Egypt, for data collection
from the four control rooms. The mentioned exams were
photocopied by the mobile under restricted supervision of
the control room’s heads. Written informed consent was

obtained from the jury sample after explaining the study pur-

pose. Anonymity was reassured with the jury members by
telling them to avoid putting their names on tool II. Confi-
dentiality of the collected data and its analysis responses was
ascertained.

3. RESULTS

Table 1 answers the question one of the present study and
represents that the study sample of MCQs is 253 questions.
45.5% of them contained items flaws. 23.2% of the MCQs
include clinical nursing problems. Each of Pediatric Nursing,
Geriatric Nursing and Health Education exams consist of
only 10 MCQs (3.9%), while the Medical-Surgical Nursing
IT exam contains 35 MCQs (13.8%). Psychiatric Nursing
and Mental Health exam involve 50 MCQs (19.9%). As re-
gards the MCQs with the item’s flaws (115 MCQs), because
the Psychiatric Nursing and Mental Health exam involves a
big number of MCQs, it has a major percent 8.3% of item
flaws. It follows by Obstetric & Gynecologic Nursing exam
4.7% of flaws. Whereas, Critical Care Nursing and Nursing
Administration exams have equal percents (4.3%) of item
flaws.

Table 1. General features of MCQs in the core nursing subject’s exams

No. of problems in No. of MC No. of MCQ with
Nursing Subject’s Exams No. of MCQ items i without fla(v?vs flaws °
No % No % No % No %
Fundamental of Nursing 20 7.9 4 1.6 11 4.3 3.6
Medical-Surgical Nursing | 20 7.9 5 1.9 12 4.7 3.2
Medical-Surgical Nursing Il 35 13.8 12 4.7 20 7.9 15 5.9
Critical Care Nursing 24 95 7 2.8 13 5.1 11 4.3
Emergency Nursing 15 5.9 5 1.9 3.6 6 2.4
Health Education 10 3.9 0 0.0 24 4 1.6
Obstetric & Gynecologic Nursing 20 7.9 0 0.0 3.2 12 4.7
Pediatric Nursing 10 3.9 2 0.8 1.9 5 1.9
Nursing Administration 24 9.6 2 0.8 13 51 11 4.3
Psychiatric Nursing and Mental Health 50 19.9 19 75 29 115 21 8.3
Geriatric Nursing 10 3.9 1 0.4 4 1.6 6 2.4
Community Health Nursing 15 5.9 2 0.8 8 3.2 7 2.9
Total 253 100 60 23.2 138 54.5 115 455

Figure 1 illustrates the answer to question two of the current
study and shows the rating of common MCQs’ item writ-
ing flaws (IWFs) in the core nursing subjects exams (115
items). Ten item flaws are revealed as shown in the figure.
The most apparent item flaw that observed in the MCQs of
the nursing exams is using of “All-of-the-above” or “None-
of-the-above” or modifiers such as “usually” or “often” in
the options (31.3%), followed by “Measure simple recalling’
(22.6%), next is “Use of implausible destructors” (19.1%)
and subsequently is “Negatively worded stem” (16.5%). The

il
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least frequent IWFs that observed are “Grammatical cues in
the options” and “The correct answer length is more than or
less than distracters” (8.7%, and 6.1%).

Tables 2-4 are clarifying the answer of the third question of
the current study. As observed in Table 2, it illustrates the dis-
tribution of MCQs’ items in the core nursing subject’s exams
according to the “MCQ content and formatting”. All mean
scores for all MCQs in nursing subjects’ exams get mean
scores < 3.6 which denote that the MCQs are above marginal
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level. Medical-surgical Nursing I, Pediatric Nursing, Nursing measure understanding & application” the majority of MCQs
Administration, and Community Health Nursing exams gain in nursing subjects exams have mean scores below 2.5 which
satisfactory mean scores that are equal to 4 and less than 5. means that the MCQs need improvement. In general, the
For almost all criteria of questions’ content and formatting, majority of MCQs content and formatting get mean scores
the MCQs have mean scores in between 3.5 to 4 (marginal above marginal & around satisfactory scores.

and satisfactory scores). Except in the criteria of “Directed to

Rating of MCQs item flaws

The correct answer length is more than or less than
distracters

Grammatical cues in the options

Repeating word in stem and options

The options are not similar in detailed information
Irrelevant information is in the options

Options are heterogeneous

Negatively worded stem
Use of implausible destructors

Measure simple recalling

Use of “All-of-the-above” or “None-of-the-above” or
modifiers such as "usually" or "often" in the options

31.3%

T T 1
0.0% 10.0% 20.0% 30.0% 40.0%

B MCQs item flaws (NB: One question may have 2 or more of flaws)

Figure 1. Rating of common MCQs’ items writing flaws (IWFs) in the core nursing subject’s exams (N = 115 MCQs)

Table 2. Distribution of MCQs’ items in the core nursing subject’s exams according to the “MCQ content and formatting”
as presented by mean and standards deviation (N = 253 MCQs)

o Funda- Medical- Medical- Critical Emer- Health IS Pedia- Nursing Psycrluatrlc Gfena- Qommu-
The criteria of MCQ . . & Gyne- . A Nursing & tric Nur- nity
B d——— ment_al of surglf:al Surgl_cal Care_ genc;_/ E_duca— il tric ; Admlnls— Mental i Health

" Nursing Nursing | Nursing 11 Nursing Nursing tion . Nursing tration .
regarding the content Nursing Health Nursing
& formatting Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean * Mean +

SD sD SD SD sD sD sD SD SD SD SD SD

Question content:
1) Measure a single 4.4+0.80 4.6+0.95 4.3+0.80 46+0.78 41+0.75 44+081 41+0.78 45+0.95 48+077 43083 4.3+0.80 46+0.75
educational objective
2) Directed to measure 24171 3.4+0.98 24+1.04 23+1.76 23+1.45 24+1.16 1.8+1.89 24115 22+1.08 23+081 22+144 32+111
understanding &
applications
Formatting:
3) Options & correct 43+0.34 42+0.75 4.4+045 44+0.76 424043 43+0.23 4.1+0.53 4.4+043 46+056 4.2+023 4.6+0.32 43+0.25
answer are similar in
length.
4) All options are 3.9+0.88 4.2+0.67 34+1.23 37+143 33+1.23 414045 32+167 4.0+ 1.56 38+112 34101 32+1.23 41+0.34
grammatically consis-
tent with the question
stem.
5) The correct answer 41+094 4.3+0.65 45 +0.47 43+0.27 4.1+0.80 45+035 43+135 4.6 +0.67 44+045 45+0.37 4.4+0.48 43+0.82
includes the most
elements in common
with other options.
Total 3.8+0.93 4.1+0.80 38+0.79 39+1.01 3.6 +0.85 3.9+0.61 3.5+1.02 4.0+0.95 40+£080 3.7+0.65 3.7+085 4.1+0.65
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According to the results that present in Table 3 regarding the
distribution of MCQs’ items in the core nursing subject’s
exams according to “writing the item stem”, all of MCQs in
nursing subjects get around 4 mean scores which indicate
that they have satisfactory scores in writing the MCQs’ stem.

But Obstetric & Gynecologic Nursing and Psychiatric Nurs-
ing & Mental Health exams have 3.9 mean scores which
denote very minimal difference. Generally, all exams of nurs-
ing subjects have satisfactory mean scores in writing MCQs
stem.

Table 3. Distribution of MCQs’ items in the core nursing subject’s exams according to “writing the stem” as presented by
mean and standards deviation (N = 253 MCQs)

. Medical- L Obstetric . Psychiatric Geriatric Com-

o Fundame Medical- . Critical Emer- Health A Nursing . . .
The criteria of MCQ ) Surgical & Gyne- Pediatric i Nursing & Nursing munity
assessment form iz qf surg|‘cal Nursing Care_ gency E_duca- cologic Nursing Ad’f""'s' Mental Health

. L Nursing Nursing | Nursing Nursing tion . tration .
regarding writing 11 Nursing Health Nursing
MCQ stem Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean +

SD SD SD SD SD SD SD SD SD SD SD SD

Writing the stem:
6) Clearly defines the 42+1.11 4.3+0.55 4.5+1.07 42+1.29 4.4+0.34 42+0.78 4.1+1.06 4.2+0.35 4.3+045 4.2+0.37 4.2+0.56 4.2+0.89
problem
7) Includes as much 46+048 4.6 £0.67 43+1.23 4.4+043 42+0.73 4.4 +0.67 4.1+0.69 45+0.67 4.4+0.45 42+101 4.1+0.78 4.1+0.89
of the information
8) No irrelevant 43+1.12 4.2+0.45 42+134 41+081 43+1.06 42+123 42+117 41+1.08 41+113 43+0.35 43+1.10 38+114
information is in the
question
9) No grammatical 3.8+134 4.3+0.69 41+1.04 4.0+0.89 39+124 4.3+0.89 37+1.04 38+123 3.8+143 3.4+1.07 4.1+0.45 38+123
cues are in the
question
10) No negative 3.3+1.09 35+112 3.8+1.45 35+123 3.9+0.94 44+113 34+145 4.2+1.02 4.1+0.89 35+111 3.7+132 42+0.74
statement has been
used
11) Grammatically 4.8+0.67 43+0.84 4.5+0.56 45+0.89 43+1.67 4.1+0.68 44+154 41+112 42+101 43+1.02 4.4+0.89 41+114
consistent with the
options
Total 4.0+0.82 42+0.72 42+101 4.1+0.92 4.1+0.99 4.2+0.89 39+1.02 41+091 4.1+0.89 3.9+0.82 4.1+0.85 4.0+1.00

Table 4. Distribution of MCQs’ items in the core nursing subject’s exams according to “Writing the Multiple-Choice
Options” as presented by mean and standards deviation (N = 253 MCQs)

The criteria of MCQ Funda- Medical- Medical- Critical Emer- Health Obstetric Nursing Nursing Psychiatric Geriatric Commu-

assessment form mental of surgical Surgical Care gency Educa- & Gyne- Pediatric Adminis- Nursing & Nursing nity

regarding Writing the Nursing Nursing | Nursing Il Nursing Nursing tion cologic Nursing tration Mental Health

Multiple-Choice Nursing Health Nursing

Options Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean + Mean +

SD SD SD SD SD sD SD SD SD SD SD sD

Writing the Multiple-

Choice Options:

12) Al distractors are 3.4+1.04 3.2+1.66 3.3+1.03 3.4+153 3.1+167 32+0.21 3.4+167 31+176 3.4+136 3.3£0.78 32+145 33+1.34

plausible alternatives

13) Al options are 31+181 3.3+1.96 34+133 3.1+1.08 32+151 3.1+1.27 32+111 32+118 34+121 3.4+091 31£0.79 3.3+0.78

homogeneous

14) All options are of the 31+145 33+1.23 3.4+0.89 34+111 33+131 33+1.21 32+117 31+151 34+121 33+1.32 32+0.79 33+141

same complexity of

terms.

15) No two options have 43+0.83 4.2+0.89 4.4+093 43+1.03 43+097 41+111 43+115 4.00+1.18 4.4+0.73 42+1.06 43+1.03 3.9+ 1.56

the same meaning.

16) The answer has been 42+1.06 3.8+1.18 4.2+0.89 41+111 4.0+0.83 43+1.03 39+144 4.00+1.15 43+0.79 4.1+1.02 38+111 43+118

randomly assigned to

one of the positions.

17) The distractors are 3.8+0.95 41+1.07 4.00+1.11 39+1.28 4.2+0.93 43+1.03 3.8+1.08 37+114 41+111 3.7+1.43 4.1+1.09 4.0+0.79

important, detailed, with

technical sounding.

18) The correct answer 4.00+0.87 3.8+1.12 4.2+0.67 3.9+1.04 3.8+1.25 36+1.11 4.0+0.89 4.1+0.87 3.9+1.04 3.8+0.89 4.0+1.01 3.6 +0.98

has been described in

more detail similar to

distractors.

19) The length of the 46+0.75 4.0+0.67 3.8+1.09 45+0.79 4.4+0.89 4.0+0.94 4.3+0.95 424067 45+1.06 40+1.11 38+121 41078

correct answer has been

varied.

20) All options are 2.3+145 22+1.28 300+165 28+1.13 224122 32+1.05 22+195 28+176 24+195 31+189 23+179 25+167

similar but one correct is

clearly the best answer.

21) No use of 4.1+0.69 4.3+0.89 45+0.67 4.4+0.83 42+0.78 45+0.92 3.8+1.04 45%0.73 4.4+0.94 45+0.84 48+0.81 4.6 +£0.95

“All-of-the-above” or

“None-of-the-above” or

modifiers such as

“usually” or “often” in

the options.

Total 3.7+1.09 3.6+1.19 3.8+1.02 3.7+1.09 36+1.13 3.7+0.98 34+124 37+119 38+1.14 3.7+112 36+111 3.7+115
18 ISSN 1925-4040 E-ISSN 1925-4059
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Concerning Table 4, that describes the distribution of MCQs’
items in the core nursing subject’s exams according to “Writ-
ing the Multiple-Choice Options”. Obviously, the mean
scores for all the MCQs are ranged in between 3.4 to 3.8
which signify that all the questions have above marginal
scores in the construction of the MCQs’ options. Obstetric
& Gynecologic Nursing exam has the least mean score =
3.4 while, Medical-Surgical Nursing II and Nursing admin-
istration exams obtain the highest mean score = 3.8. In the
criteria of “All options are similar but one correct is clearly

the best answer”, almost MCQs in all nursing exams have

4.5

35 4
3
25 -
2 4
1.5 +
1
0.5 -
0

mean scores below 3 which indicate that the MCQs sample
needs improvement is this criterion.

Figure 2 provides a summary of the overall mean scores
that reveal in the results of MCQs construction assessment
among the core nursing subjects exams. Evidently, the ma-
jority of the nursing subjects exams (7 exams have 4 or 3.9
mean scores) have mean scores around a satisfactory level in
the development of MCQs. The remaining nursing subjects
exams have mean scores around 3.7, 3.8, also, consider near
satisfactory scores in MCQs construction.

[ | MCQ'construction mean scores

111

Fund amental of Nursing
Medical-Surgical Nursing 1
Medical-Surgical Nursing 11
Critical Care Nursing
Emergency Nursing

Health Education
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Figure 2. Distribution of the core nursing subject’s exams according to MCQs’ construction mean scores in the assessment

form (N =253 MCQs)

Pertaining to the expert’s feedback about the developed in-
structional plan, Table 5 illustrates this point. In general,
the expert group has a positive perception of the developed
instructional plan, because they give constructive responses
when using tool II. All experts (100%) found that the plan
includes accurate and sound information and it is a useful and
valued educational resource. Moreover, most of the expert
group (95.2%) reported that the developed plan represents ap-
propriate content in vocabulary, sentence structure, grammar,
and concepts. As well as, it is clear enough to be used by
nursing educators. Further, it is an attractive and interesting
self-reference tool. The majority of them (90.5%) mentioned
that the plan is understandable with update information and
it is feasible and applicable to be used by nurse educators.
However, limited percent (33.3%) of the experts clarified that
the developed plan is not easy to be used for MCQs construc-

Published by Sciedu Press

tion. Additionally, 28.6% and 23.8% of them perceived that
the plan is not meet the expectations of the nursing educators
and not organized in the fluency of evident information. Con-
cerning the expert opinions as regards the week points of the
developed instructional plan, minimal percents of them (9.5%
and 14.3%) commented that it is crowded, need organization,
difficult to be followed and need revising. Conversely, for the
strong points of the developed plan, great percents (85.7%,
71.4%, 57.1%, and 76.2%) of the experts declared that it is
clear, useful, self-reference tool and complete. Finally, the
experts suggested some points that help in improvement of
the developed plan, more than one half (57.1% and 52.4%)
of the experts affirmed that it is better to decrease details
of the plan, use pictures and graphics to attract the reader’s
attention and add some arrows for directions and clarifying
the contents of the column in the plan.
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Table 5. MCQs’ Instructional Plan evaluation as perceived by the expert’s group

Experts Group (N = 21)

Evaluation criteria for MCQs Instructional Plan Relevant Irrelevant
No. % No. %
1) The plan content is suitable for the purpose of the study 17 809 4 19.0
2) The plan content is suitable for nursing educators’ work 16 762 5 23.8
3) The instructional plan is easy to be used for MCQs construction 14 66.7 7 33.3
4) The instructional plan is understandable with update information 19 905 2 9.5
5) The instructional plan represents appropriate content in vocabulary, sentence structure, grammar and concepts. 20 95.2 1 4.8
6) The instructional plan includes accurate and sound information 21 100 0 0.00
7) The instructional plan will meet the expectations of the nursing educators 15 714 6 28.6
8) The instructional plan is organized in the fluency of evident information 16 762 5 23.8
9) The instructional plan is clear enough to be used by nursing educators 20 95.2 1 4.8
10) The instructional plan is attractive and interesting self-reference tool 20 95.2 1 4.8
11) The instructional plan is feasible and applicable to be used by nurse educators 19 905 2 9.5
12) The instructional plan covers all needed information about MCQs construction. 15 714 3 14.3
13) The instructional plan will meet the individual differences 18 857 3 14.3
14) The instructional plan is useful and valued educational resource 21 100 0 0.00
Expert’s opinions about the instructional plan Experts Group (N =21)
No. %
Weak points of the instructional plan:
1) Crowded 2 9.5
2) Need organization 3 14.3
3) Difficult to follow 3 14.3
4) Need revising 2 9.5
5) None 12 57.1
Strong points of the instructional plan:
6) Clear 18 85.7
7) Useful 15 714
8) Self-reference tool 12 57.1
9) Complete 16 76.2
10) None 3 14.3
Suggestions to improve the instructional plan:
11) Decrease details of the plan 12 57.1
12) Use pictures and graphics 11 52.4
13) Add more examples of MCQs in nursing fields. 6 28.6
14) Develop a step for each nursing specialty in examples of MCQs construction 7 33.3
15) Add arrows for directions and clarifying the contents of the column in the plan. 12 57.1
16) None 4 19.0

4. DISCUSSION

MCQs assessment was discussed in several portions of evi-
dence and included extremely parallel information.!!-34 12.14]
Evaluation of the effectiveness of MCQs development in this
work is depending on the assessment criteria found in the ed-
ucational measurement literature.!>%7-% 1425261 While there
are a lot of references that guide writing of MCQs, there are
a little practical foundation and research studies about the
development of competent MCQ test. Also, there are mini-
mal investigations about MCQs construction quality and its
violation of this construction. Nowadays, the development
of instructional tools to direct the academics in designing the
MCQs test, particularly in nursing education, is necessitate
educational target.l>-!

In the current study results and in relation to the general fea-
20

tures of the study sample, the next data provides an answer
to the first question of the study. Less than one half (45.5%)
of MCQs in the nursing subject’s exams contain writing
flaws which indicated that there is an acceptable rate of flaws
in writing MCQs among nursing academia in Alexandria,
Egypt. This finding is congruent with Tarannt et.al, in 2006
who confirmed that there was a tolerable flaw rate (46.2%)
in writing MCQs among nursing educators. As well as, in
2016, Omar et al., discovered that 39% flawed items in 49
violations of the item-writing guidelines among undergrad-
uate MCQs tests.?”-28 Contradictory, with this line, Cayo
et. al., in 2013 found that there was high flaws rate (85%) in
writing online MCQs. Furthermore, in 2017, Hijji found that
91.8% of MCQs which under investigation experienced one
or more item-writing flaws.[?%2°l MCQs items flaws affect
negatively on nursing student’s evaluation which should be
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managed and minimized.

As well, in the present study, MCQs’ stems include only
23.2% of clinical problems or hypothetical nursing situation.
The current result is incompatible with Case and Swanson
in 2001. They highlighted that MCQs stem in basic and
clinical health sciences exams such as nursing and medicine
should contain an application of knowledge in several clin-
ical and practical situations. Presence of clinical cases and
circumstances in the MCQs stem, allows the students to
think, judge, conclude, manage and apply the information as
higher cognitive skills.!%” Relating to the common MCQs’
items writing flaws (IWFs), only 115 MCQs have ten item
flaws. The most apparent item flaw (31.3%) was “using of
All-of-the-above” or “None-of-the-above” or modifiers such
as “usually” or “often”. This flaw facilitated the student’s
test-wiseness. Thus, it should be avoided. Corresponding to
the current finding, Tarrant and Ware in 2008 mentioned that
many educators in health sciences tend to write modifiers
(e.g. always, never) or using of “all of the above”, which are
confusing and forbidden to be used in MCQs exams. Among
some students, these flaws may help them in guessing the
right response and for other students, they may disturb their
thinking.!?6:3% Furthermore, and in the same line, DiBattista
et al., in 2014 concluded that while “none of the above” is
used as a right response, the students with low knowledge
recognize that the item seems to have extra discriminatory
influence that is truly the case. So, the instructive investiga-
tors proposed that “none of the above” should be excluded
from all health sciences MCQs tests.[3%3!1 Nurse educators
have to recognize the effects of this flaw on students and on
the assessment results. It can be hurt achiever students more
than failed ones.

The next MCQs’ item flaw in the recent study is “Measure
simple recalling” which represents by 22.6% among flawed
MCQs. Plentiful examiners wrote this flaw in the MCQs
test, but, if the MCQ included it, the test will be ineffective.
Besides, and worldwide, this flaw is contradicting with the
targets of nursing programs which is equipping nursing stu-
dents with higher cognitive skills. Congruent with this result,
Elhassan et al., in 2011 spotlighted that MCQs should assess
the higher level of thinking which represent student’s com-
petency, especially in the best-answer type. When assessing
the higher level of students’ cognitive skills, you can discrim-
inate between the students and this discrimination indicates
your success in developing good MCQs items. According to
Miller’s Pyramid of clinical competence, MCQs should test
student’s analysis, application, synthesizing, evaluation and
creation of knowledge, not simply knowledge.*>-34! In the
clinical field such as nursing, it is prohibited to assess simple
recall of facts, because the nurses are in a vital job.

Published by Sciedu Press

The subsequently revealed MCQs’ flaw in the present study
is “Use of implausible destructors” which represents 19.1%
of the flawed MCQs. Several references reported that there
are a lot of educators in higher education design implausi-
ble destructors which considered a violation of the MCQs
construction guideline. Fitting to this point, Mukherjee and
Lahiri in 2015 discussed that a crucial feature of MCQs’ dis-
tractors, is to be reasonable and plausible answers, like the
keyed response. Careful designing for plausible distractors
is very important to increase MCQs quality.3%3]

Afterward, the flaw detected in the study sample is “Nega-
tively worded stem” which represents 16.5% of the MCQs.
Negatively worded stem push the achiever’s students to se-
lect the wrong answer, even, the educator emphasizes and
highlights it (for example, except, not). Harmonizing with
this line, Chiavaroli, in 2017 mentioned that using a nega-
tively worded stem in MCQs test is completely prohibited
because a considerable percentage of students answer this
MCQs as if it was positively worded. The constant employ
of negative phrased MCQs in high-stakes tests of clinical
fields create an apparent risk and violation of the validity and
rules of students evaluation.['-3%] Flawed MCQs hinder the
credibility and meaningful explanation of the exam results
and have unconstructively influence on student pass rates.

The second question in the present study is answered by the
following result concerning MCQs assessment. For MCQs
item content and formatting, the majority of MCQs study
sample get above marginal and satisfactory mean scores. In
the same line with this result, Cayo et al., in 2013 discussed
that the acceptable MCQ’s content depends on determining
of a specific objective to be measured and tailoring the rele-
vant content in the alternatives of the MCQ item. Similarly,
Brame in 2013 described that the acceptable MCQs content
should present an exact problem which is pertinent to the
course objectives. Stem and options content with proper
formatting have to be linked and matched as possible.2%3]
In the current study, there is only one criterion “measure
understanding & application” in MCQs content assessment
have below 2.5 mean scores among nearly all of MCQs
sample. Almost MCQs in this point need improvement. Har-
moniously, with this result, Gajjar et al., in 2014 emphasized
that internationally; the majority of academics tend to write
MCQs content to measure lower cognitive level which at
the recall level of Bloom’s Taxonomy.!*2%! It is a big chal-
lenge among nursing academics to design MCQs content and
options for measuring student’s higher cognitive capabilities.

Pertaining to, MCQs’ stem assessment, approximately all
of MCQs sample get above 4 mean scores which indicate
the satisfactory level in writing the MCQs’ stem. Matching
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with this line, Jovanovska in 2018, documented that the fit-
ting MCQs item should include a well-prepared stem which
designed with a sound relevant clinical problem. Moreover,
Brame in 2013, recommended that the appropriate MCQs
stems have to attract the students to spend a cognitive load
of analysis to reach a solution of a stem’ problem.*”-38 Con-
trasting with these views, Cayo et al., in 2013 and Jovanovska
in 2018 clarified that there are many teachers still incompe-
tent to develop acceptable MCQs’ stem which is very danger-
ous on student’s evaluation. Unsatisfactory MCQs stem may
permit the students to estimate the right answer and reduce
the validity and reliability of the test.[?38

Relating to the current result about assessing the MCQ’s alter-
natives, the majority of the study sample gets approximately,
above marginal scores in developing of the MCQs’ options.
Further and particularly, in the criteria of “All options are sim-
ilar but one correct is clearly the best answer”, almost MCQs
have mean scores below 3 which indicate that the majority of
them need revision and improvement. Such revision should
be in arranging homogenous MCQs options and design the
answer like them as possible. In the line with this finding,
Collins in 2006, Brame in 2013 and Hijji in 2017 mentioned
that although there are a lot of researches on the guideline
for successful MCQs writing, there are many breaches of
these rules, particularly in options development. These vi-
olations are frequently observed in the field of medical and
health education. The main obstacle of MCQs development
is the constructing of reasonable and similar alternatives that
include one best keyed-response.!**37! However, and accord-
ing to Schuwirth, and Pearce in 2014, the Australian Medical
Assessment Collaboration (AMAC), the American National
Board of Medical Examiners Manual and Assessment Pol-
icy - Medicine, Nursing and Health Sciences documented
that implausible distractors, trivial or nonsensical distractors
should not be included in undergraduate MCQs tests. The
educators must put all options in a similar category of con-
tent and similar to the right response in length, difficulty, and
grammar, as possible.’>#"1 Unfortunately, the academics
still need a sort of regular and frequent guidance about the
construction of MCQs’ plausible distractors.

For the answer to question three in the current study, the
majority mean scores of MCQs assessment are satisfactory.
It is a good sign of the MCQs development in the Faculty
of Nursing, Alexandria University, Egypt. Matching, with
this finding, Abdulghani et al., in 2017 discussed that the en-
hancement for the excellence construction of the MCQs may
support the soundness of the test among faculties. Further,
better attainment of the student’s evaluation and the compar-
ison of their results become available. But, unlike to such
result, Baig et al., in 2014 found that there is necessitate for
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revising the quality of the MCQs test content by the program
team because it is frequently not credible.!*!-*?! Parallel to
this study finding, recently, in a research study in Egypt by
Nassar in 2017 who reported that the high-quality MCQs is
needed for undergraduate student’s assessment in healthcare
sciences. MCQs tests should be assessed and adjusting of any
pitfalls or flaws.[?®%3 Even the results of the recent study are
positive and denote accepted level of MCQs development of
the study sample, training programs, and instructional tools
still required for nursing academia.

As regarding the feedback and evaluation of the expert group
concerning the developed instructional plan, almost all of the
experts’ perceptions are positive. They reported that the de-
veloped plan is suitable as a reminder for nursing educators
when developing the MCQs test. Parallel to the current result,
Hui Xu, in 2016, discussed that nursing education should
find all strategies to help nursing educators in their missions,
especially in students evaluation. They should look for guid-
ance or manuals to help themselves and consequently their
students. Conversely, academic development is usually lim-
ited and requires considerable economic funds and advanced
technology, particularly in developed countries. In the same
time, many educators neglect to follow any new updates and
guidance for self-directed learning.[** Therefore, in Egypt,
developing innovative educational interventions among nurs-
ing educators is a necessary step of a total educational plan
for the education system.

Around all of the experts found that the developed plan in-
cludes accurate and sound information. It is a useful and
valued educational resource. It represents appropriate con-
tent in vocabulary, sentence structure, grammar, and con-
cepts. Moreover, they reported that the developed plan is
clear enough to be used by nursing educators and it is attrac-
tive and interesting self learning-reference tool. Likewise
to the present result, the World Health Organization (WHO)
in 2016 developed a booklet about the core competencies
of nurse educators. The authors stressed that nurse educa-
tors are the entrance keepers of the profession because they
have the crucial task to make sure that the students are com-
petent to apply the art and science of nursing. But, also,
they are responsible for their continuous training and up-
dating of their knowledge and skills. WHO presented the
booklet for the educators after the content revision by nurs-
ing educators’ expertise; they assessed it for its relevancy,
clarity, feasibility, completeness, and comprehensiveness.
Besides, the authors ensured that the booklet is investigated
by strategically coordinated efforts to ascertain its validity
and reliability. The authors concluded that if the booklet
content was adopted and adapted well, the faculties would be
equipped with high-quality competences in teaching.[*+4]
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Continuing professional development is anticipated for all
nursing educators all over the world because they have a
lot of academic roles in and outside the educational setting.
Instructional materials have important functions among nurs-
ing academics, particularly in a challenging aspect such as
students’ evaluation.

5. CONCLUSION

In nursing education, it is extensively recommended to de-
velop instructional means for nursing educators. So, the
developed plan for MCQs construction is a beneficial step
for improving nursing students’ evaluation process and nurs-
ing education paradigm as a whole. In the current study,
the results revealed that 45.5% (115 MCQs) of the study
sample contains ten items of flaws. Evidently, the majority
of the nursing subject’s exams have mean scores around a
satisfactory level in the development of MCQs. After sub-
mission of the developed plan for MCQs construction to the
expert group, they found that the plan is accurate and with
sound information, useful and valued educational resource
and has appropriate content in vocabulary, sentence structure,
grammar, and concepts. Moreover, they reported that the de-
veloped plan is clear enough to be used by nursing educators
and it is attractive and interesting self-reference tool.

Recommendations and further studies
The nurse educators are the entrance keepers of the profes-
sion. So, continuous assessment of nursing student’s evalua-

tion tests is necessary and further investigation of common
flaws in the exams is an obligation. More developments of
instructional means and curricular content guidance for nurs-
ing educators are recommended. The present study provided
a view for further studies such as:

(a) Using the developed plan among nursing educators to
ensure its feasibility and effectiveness among them.

(b) Investigation of the awareness and compliance of nursing
educators with the MCQs construction rules is needed.

(c) Development of further e-instructional tools to guide nurs-
ing educators in students teaching and learning process.

(d) A study about the relationship between MCQs common
item flaws and nursing student’s scores and success rate.

(e) Assessment of nurse educator’s self-efficacy, satisfaction,
and attitude regarding professional development in the fac-
ulty of nursing, University of Alexandria.

(f) Replication of the current study using other instruments.
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