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Abstract

was validity with 117 (67.24%) questions.

Background: Board exams are now considered as means of quality procedures that aim to keep the professional
knowledge and skills of the physicians at the highest level. In addition, for an assessment to be scientifically valid,

it has to be done within defined standards. Although there are different sources in this field, there is a need for a
resource that details the steps required for the examinations to be performed perfectly, brings descriptions of the
reasons for the procedure and associates the steps with assessment standards. Experts with national and international
experience both in radiology and medical education contributed to the preparation of this checklist.

Results: The guide includes 174 elements to consider before, after the exam order and examination. From the
perspective of assessment standards, it has been observed that the steps to be considered before the exam have a
greater impact on the validity and reliability of the exam. The standard in which the questions are most associated

Conclusions: We think that our guide, which will be accessible in the web environment, will be useful to the teams
with a development goal or just start the exam, the candidates who will take the exam and the examiners.

Keywords: Board examinations, Radiology education, Assessment standards

Key points

+ There are many steps to pay attention before, during
and after the exam.

+ A checklist with explanations helps to create a com-
mon language.

+ Assessment standards should always have to be
checked for each step.

+ Availability from the web is an advantage for the use
of the guide.
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Background

In medical practice, it is essential to provide a safe and
high-quality service for patients, which is only possible
with the help of quality assurance that covers a spectrum
of standards in medical education, healthcare centers and
medical devices. Total quality management, standardiza-
tion, certification and accreditation are some of the tools
of these processes. Additionally, utilizing guidelines in
diagnosis and treatment management helps to enhance
the quality of medical care. However, the most impor-
tant of these is to ensure that the knowledge and skills
of the physicians are constantly updated. It has become
more than an issue that the knowledge and skills after
the physician’s graduation decays and health profession-
als have limited ability to assess themselves [1, 2]. On the
other side, patients usually assume that their physicians
follow the recent medical improvements [3]. Many dif-
ferent attempts have been made to overcome this situa-
tion. Proficiency exams, logbook applications, obtaining
continuing medical education credits, in-service training
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applications, maintenance of certification programs
(MOC) used in the United States of America (USA),
and board exams are some examples of these initiatives.
Board exams have met the requirement in this area to a
large extent and have been a good tool for evaluating the
knowledge skills and competencies of physicians, espe-
cially in their fields of expertise.

Board examinations in various medical specialties are
being applied, some of them have a history of a century.
Early organizations started in the USA. This is followed
by the unification of specialty boards as the Advi-
sory Board for Medical Specialties in 1933. It was later
renamed as the American Board of Medical Specialties
(ABMS). Traditionally, the model used in the USA has
been self-regulation to hold the profession accountable to
the public and is seen as a privilege. The content, method
and evaluation concepts of the board examinations have
been dynamically changed over the years, and a huge
experience has accumulated for the rest of world [4].

The American Board of Radiology (ABR) was estab-
lished in 1934 after negotiations between the representa-
tives of the American Roentgen Ray Association (ARRS),
the Radiological Society of North America (RSNA), the
American Radium Association (ARS), and the American
College of Radiology (ACR). Later, the Radiology Depart-
ment of American Medical Association (AMA) also
joined as a sponsor. Over time, the American Association
of Physicists in Medicine (AAPM), the American Soci-
ety for Radiation Oncology (ASTRO), the Association of
University Radiologists (AUR), and the Society for Inter-
ventional Radiology (SIR) have also been added to ABR.
The first examination and certification of the board for
medical physicists was carried out in 1947. Along with
the developments in radiology, there were also certifica-
tions added or deleted. In 1994, some sub-specialization
areas were introduced and after 2002, “time-limited cer-
tificates” were completely replaced. In 2015, progressive
removal of “written” and oral diagnostic radiology exams
and transition to computer-based diagnostic radiology
was completed for initial certification exams. Online
Longitudinal Assessment (OLA) was introduced in 2019,
which could replace the Maintenance of Certification
MOC Exam [5].

The most important actor in the history of board exams
in Europe is the Council for European Medical Spe-
cialty Assessments (UEMS-CESMA). UEMS-CESMA
was established in 2007 within the body of the Euro-
pean Union of Medical Specialists (UEMS), consisting
of 50 affiliated UEMS boards and societies. Its aim is the
recognition of European Postgraduate Medical Assess-
ments (EPMA) as the European gold standard. In order
to achieve this, harmonization of evaluation standards is
one of its main objectives. The first European Diploma
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Exam is the European Diploma of Anesthesiology (EDA)
held in 1984. Today, more than 30 disciplines of Euro-
pean board exams are being held, including Radiology [6,
7].

The European Board of Radiology (EBR) was founded
in 2011 by the European Society of Radiology (ESR).
EBR, which has been officially approved by the Euro-
pean Union of Medical Specialists (UEMS), has aimed
to develop standards that will reference the diverse Radi-
ology specialty training programs and exams in Euro-
pean countries. It works to ensure the standardization
and accreditation of radiologists in Europe and other
demanding countries. Certified radiologists and resident
who are in the last year of radiology education programs
in their own countries are accepted to European Diploma
in Radiology (EDiR) exams, and the examinations are
being held worldwide throughout the year [8, 9].

In general, testing one’s competency within 10 years
period has been accepted for practical reasons [10].
These evaluations mainly concern to assess the profes-
sional knowledge and skills that physicians have to gain.
Written, oral and skill examinations are used as well as
credit collection and log-book systems on certain prac-
tices. In recent years, computer-based assessment meth-
ods have become more popular and common [11].

Concerning the postgraduate education and the assess-
ment of competency in medical specialties UEMS, World
Federation for Medical Education (WFME), Accredita-
tion Council for Graduate Medical Education (ACGME),
American Board of Internal Medicine (ABIM) and Gen-
eral Medical Council (GMC) guides are accepted to be
the most dedicated documents that is widely used for
this purpose. There are many standards set for examina-
tion and evaluation systems in these documents. Among
these, six criteria can be said to come to the fore. Valid-
ity and reliability is the most known of these standards.
Validity and reliability is a sine qua non and the key qual-
ity parameter [10, 12-21]. Validity and reliability of the
high-stakes examinations are particularly important
because of the legal justifiability. Practicality, cost, fair-
ness and educational impact are the other terms and
parameters that are used to evaluate the value and the
quality of the assessment [10, 12—16, 20-22]. Although
there are other definitions such as feasibility, accept-
ability, utility which have similar meanings with these
parameters, it could be thought that the criteria defined
above will meet the general [10, 12-16, 20, 21, 23]. How-
ever, in most of the cases, the content and description
of the parameters interfere with each other. In order to
speak about an excellent assessment, it has to be handled
and checked in terms of assessment standards.

The standards, guidelines, and recommendations that
are recommended to be followed for assessment in many
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sources are already available. Most of these documents
frame a general standard for the application of the exami-
nation. However, there is no such a specific guideline that
provides a detailed key involving all the steps of a compe-
tency-based board examination, also supplying the expla-
nation of each item with the related literature.

Our study mainly aims to fill this gap and provide a
scientific and instructional tool to those who perform,
implement, and practice these examinations. For this
purpose, it is aimed to define all the required steps to
conduct an excellent board exam and to show the rela-
tionship of each step with the assessment standards.
With the help of our checklist which will be accessible
on the web, the candidates will benefit to improve their
performances and enhance their consciousness about
their evaluation. In this study, radiology, as a domain, is a
sample for the general process. Newly established boards,
independent from the domain, and those who aim to
improve and standardize their board examinations will
benefit from this tool.

Materials and methods

Preparation of the item pool

Aiming to determine the widest possible item steps to
support the content validity of checklist, we selected
the articles, textbooks, guidelines of the authors, related
associations, etc., in the field of medical education and
evaluation among many sources containing similar and/
or overlapping information. A large Google research
was carried out using the key words of “board exami-
nation, assessment, assessment standards, assessment
checklist, assessment form, certification, validity, reli-
ability, fairness, educational impact, cost, practicability
and utility” In addition, the websites of medical associa-
tions, EBR and different medical discipline associations
[UEMS-CESMA, WFEMA, ACGME, GMC, Association
for Medical Education in Europe (AMEE), ABIM, Ameri-
can Educational Research Association (AERA) etc.] have
been searched and related documents, guidelines, reports
were listed. Textbooks written for medical education and
assessment were also utilized to harmonize the terminol-
ogy. The sources we used were between 1997 and 2020,
and the language was English.

A comprehensive 190-item expression pool consisting
of stages, steps, and actions that are considered impor-
tant in carrying out an Excellent Board Examination was
created.

Writing explanations for each item

During the literature review, while determining the
expressions to be included in the pool, the importance
of them in terms of evaluation/board, and explanations
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regarding why they would be necessary were also
examined.

Besides the resources, the expertise and experience of
the researchers were used in the preparation of the expla-
nations regarding the questions. Then, in order to make it
clear to the users of the checklist, an additional column of
explanation was added for each statement. It is thought
that the explanations will contribute to create a common
language, to increase comprehensiveness, and to practice
with higher awareness.

Transforming expressions to questions

After the draft checklist was developed, expressions were
converted into question phrases that could be answered
as "yes"/"no". The purpose of this was to understand
whether the quality standards related to the statement/
question have been met, since it could be determined
whether the specified activity/action/step has been car-
ried out when the checklist has been put into use. For
this purpose, a related column is included in the checklist
after the question and explanation columns.

Grouping questions and editing under related topics

The questions in the item pool are grouped under four
main titles, considering all the steps related to a board
exam: (1) management of the entire procedure: general
principles, (2) before examination/preparation for the
exam, (3) implementing the exam and (4) after the exam.
It has been observed that the questions under each title
could also be collected under subtitles and the relevant
subtitle names have been determined. The titles and sub-
titles are indicated in Table 1.

Determination of the assessment standards

The standards that will be taken as a basis for perform-
ing a perfect evaluation are determined by the literature
review. There are many standards in the literature that
are expected to be considered in an assessment [10-25]
which can be handled individually or together. In our
study, six basic standards agreed upon by the researchers
were determined as the recommended standards to be
controlled during the assessment process. These stand-
ards were practicability, validity, reliability, cost, fairness,
and educational impact. A description of the standards is
given in Table 2. The columns related to the standards are
listed in the end of the check list.

Matching questions with assessment standards

Information related to the standards was noted at the
literature review step to determine the draft state-
ments. Therefore, matching the questions in the draft
checklist with the standards was determined based on
the literature review and the researchers’ expertise and
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Table 1 Checklist titles and subtitles

1. Management of the entire procedure: general principles
2. Before exam/preparation of the exam
a. Establishment of examination committee
b. Identification of eligibility criteria for the candidates
c. Application procedures
d. Exam date, location, staff and materials
e. Blueprint
f. Question writing and collecting process
g. OSCE*-type stations (preparation, set up, etc.) (optional)
h. Oral examination (optional)
i. Preparation of Simulated/Standardized Patients (SP)/Cases (optional)
j. Audit of questions
k. Question booklets/Display
. Scoring
m. Setting the pass mark
n. Informing about the exam
0. Preparation support for the candidates
3. Implementing the exam
a. Before starting
b. During the examination
. At the end of the examination
4. After the exam
a.Wrap up
b. Right of objection
c. Reading and marking procedure
d. Test/item analyses
e. Declaration of the results
f. Appeal process
g. Evaluation of the results
h. Quality development

*OSCE Objective structured clinical examination

Table 2 Assessment standards for assessment procedures

Practicality Practicality refers to the extent to which an assessment or assessment procedure is easy to administer and score. It concerns
the adequacy of resources and how these are allocated in the design, development, and use of assessments. Resources to be
considered are human resources, material resources, and time [24, 25]

Validity Validity is defined as the extent to which an assessment accurately measures what it is intended to measure [12, 13, 18]. Almost
everything in assessment is related with validity in some way [18]

Reliability Reliability is the degree to which an assessment tool produces stable and consistent results [10, 13, 14, 19]. Validity and reliability
are closely related. Although the reverse is not valid, reliability is a prerequisite for the validity of an evaluation [13, 26]. For this
reason, all items associated with reliability in the checklist are also matched with validity

Cost Cost effectiveness/cost, which is an important feature of evaluation in terms of feasibility and utility, is one of the features sug-
gested in evaluation methods [10, 15, 20]

Fairness Fairness is to be careful and fulfill the requirements of equality, diversity, disability, gender, sensitivity in terms of cultural aspects,
preventing bias, openness in the expectations expected from candidates in all processes of evaluation [15, 18, 22, 23]

Educational impact It is a standard that directs the learning behaviors and methods of the candidates and defines the impact of assessment on
learning [12, 14, 19]

experience. As a result, each question was matched with  professors experienced in board examination manage-
the standard, whose relationship was considered the ment more than 20 years. Two of them were professors
most obvious. Two of the researchers were radiology in medical education with an expertise in assessment and
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evaluation. Each question is matched to the standard to
which it relates directly. "v/" sign is used in the matches.
The process was carried out by seeking consensus if the
parameters assigned blindly by the two experts showed
any conflict. The results were then evaluated indepen-
dently by the other two authors, and in case of disagree-
ment, a decision was made to be eligible in a collective
discussion environment.

As a result of the transactions made up to this step, a
draft checklist consisting of 8 columns in Microsoft Excel
format with questions, explanations and standards was
created (Table 3).

Expert reviews

In order to support the content validity of the checklist,
expert opinions were additionally consulted. For this pur-
pose, the first two columns with questions and explana-
tions in the draft checklist shown in Table 3 were sent to
10 experts from different countries with board exami-
nation experience via e-mail accompanied by a letter.
By explaining the purpose of the study, the letter asked
the experts whether each title, question and explanation
was appropriate for the radiology board exam process,
whether they suggested adding or removing them, and if
any, they were asked to specify. A second reminder was
made at the end of two weeks. At the end of a month,
comeback was received from eight experts. Suggestions
for the explanation of 54 questions came and related
explanations were added. Ten new question sugges-
tions came, questions and related explanations were also
added. In the revised checklist after receiving the expert
opinion, the title and subtitles were preserved, and the
number of questions was clarified as 174. Together with
the authors of the article, the opinions of 12 experts were
used in the formation of the checklist.

Data analysis

Distribution of suggestions given by the experts was
listed, and the percentage of suggestions according to
main titles was calculated. Distribution of finalized ques-
tions according to titles was listed. Descriptive statistics
(percentage, frequencies) to evaluate the impact of stand-
ards were used.

Web tool development

The checklist we developed has been turned into a
web application that will be used by those who want to
improve their board exams in line with the standards,
and especially those who plan to take a new board exam.
It is thought that the explanations about each question
will facilitate those who will use this tool. Users will also
be able to see how many questions they can answer as
yes using this tool. The relevant web tool can be accessed
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at https://medinfo.deu.edu.tr/checklist/ [12-16, 18, 19,
27-63].

Results

During the preparation of the checklist, opinions of
twelve experts experienced in board exam planning and
applications were received. Accordingly, feedback was
received on 54 questions, and add-subtract suggestions
were made. The distribution of the suggestions according
to the main title in the checklist is given in Table 4. It was
seen that most of the suggestions (62.96%) were related
to the “Before exam/Preparation for the exam” part of the
check list.

The findings related to the checklist prepared for the
board examination planning and implementation are
presented below. Checklist consisted of four main titles.
There were subtitles and question sentences under the
main headings (Table 5). The checklist consisted of a total
of 174 questions under 26 subtitles. “Before exam/Prepa-
ration for the exam” main title had the maximum number
of intermediate titles and questions.

All 174 questions in the checklist were also reviewed
in terms of practicality, validity, reliability, cost, fairness
and educational impact standards. Distribution of items
according to the assessment standards and main titles are
given in Table 6. A percentage of 67.24% of the questions
met the standards of validity while 60.34% of them met
both with reliability and of fairness.

Although most of our items match a few standards,
only 10 of the 174 items match all five standards con-
cerning practicality, validity, reliability, cost and fairness.
When the distribution of these 10 questions was ana-
lyzed, half of the questions that meet all the standards
were the questions of the “Before exam/Preparation of
the exam” subtitle.

Discussion

Nowadays, keeping the professional standards of medi-
cal professionals consistently high has been accepted as
a guarantee of good health care and patient safety. Board
exams at national and international levels are among the
most important applications developed on this accept-
ance. Board exams, which have been a long past, have
been developed and expanded over the years. Medical
institutions, national health authorities, specialist asso-
ciations and organizations, and many institutions such
as UEMS and ACCME, whose basic missions are the
development of professional standards, have been mak-
ing various suggestions, guides, training studies and pub-
lications for the board exams to be held according to the
educational standards. In parallel with this, an important
accumulation of scientific literature has also occurred.
On the other hand, the experts who have given their
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Table 4 Distribution of suggestions by main title

Main title Number %

of suggestions
Management of the entire procedure 6 11.12
Before exam/preparation for the exam 34 62.96
Implementing the exam 7 12.96
After the exam 7 12.96
Total 54 100.00

Table 5 Distribution of subtitles and questions according
to the main titles

Main title Number Number

of subtitles of questions
Management of the entire procedure - 8
Before exam/preparation of the exam 15 109
Implementing the exam 3 24
After the exam 8 33
Total 26 174

years to these exams carry a unique and invaluable expe-
rience. Our study aimed at a holistic approach that would
enable us to prepare a perfect board exam in the light of
this rich experience.

Considering the importance of expert experiences, the
opinions of experts with at least 10 years of national and
international experience in board exams were used in our
study. Long experience of the experts has provided an
easy consensus during the review phase and it has been
possible to create a complete checklist about the entire
exam with their suggestions. Similar results could have
been obtained using the Delphi method. However, it
was thought that it would be more beneficial for experi-
enced experts to give interactive opinions instead of the
mechanical approach based on the questionnaire and
scoring of Delphi method, and the data were produced in
this way.

As seen in the findings, although all the stages related
to the examination process are very important, pre-exam
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preparations are the stage where the most steps are
required. When the steps are evaluated in terms of
matching the standards, each standard was included
under the heading "Before exam/Preparation of the
exam." This finding shows us that the “exam preparation”
stage has a special place among all the exam steps and the
practices related to this phase must be done meticulously
to conduct a perfect exam.

In the developed checklist, the assessment standard
that most closely matches the questions at all stages of the
exam was validity. Validity is an indispensable feature in
terms of defending the comments and decisions reached
as a result of the evaluation [10, 18]. It is particularly
important to demonstrate the validity of the decisions at
the end of the certification exams because the inadequate
success of candidates with insufficient competencies will
have undesirable consequences for candidates, institu-
tions and healthcare provided [64]. Therefore, the more
"yes" answers given to questions that match the validity,
the higher the validity of the exam will be.

Following validity in our checKklist, the standard that
most closely matches the questions was reliability. The
goal of evaluation is to achieve the desired level of meas-
urement accuracy and to maintain the consistency of
scores over time under different test conditions and dif-
ferent evaluators [10, 12, 13]. High reliability standards of
the exam will enable us to achieve these goals. However,
it should be noted that reliability is affected by almost all
error sources. Effort for reliability also contributes to the
fairness and transparency of the assessment [10, 16].

Similar to reliability, fairness has become the stand-
ard that most matches the questions. In all processes of
evaluation, to ensure the equality and diversity, to be sen-
sitive to the requirements of disability, gender and cul-
tural sensitivity, to prevent bias, to be open about what
is expected from candidates, etc. are important points
in terms of exam’s fairness [15, 18, 22, 23]. Being care-
ful about these issues and fulfilling their requirements
will provide candidates with fair opportunities to dem-
onstrate what they know and do, and to be successful
[22]. However, in this case, it will be guaranteed that any
candidate will not be allowed to gain an unfair advantage

Table 6 Distribution of items according to the assessment standards and main titles (N=174)

Standards Management of the entire Before exam/preparation Implementing After the exam  Total n/N (%)
procedure of the exam the exam
Practicality 3 33 6 5 47 (27.01)
Validity 3 78 18 18 17 (67.24)
Reliability 3 70 18 14 05 (60.34)
Cost 1 16 11 3 31(17.82)
Fairness 4 56 21 24 05 (60.34)
Educational impact 2 22 1 6 31(17.82)
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over others [16]. Candidates’ feeling that the evaluation
is fair will also have a positive effect on their motivation
[14].

Students determine their priorities in learning accord-
ing to what they believe will take place in the exams,
focus on them and guide their working strategies accord-
ing to the types of questions they will encounter [12,
14, 15, 26]. It can be discussed whether the educational
impact, which is an important standard for all evalua-
tions, is taken into account in board exams. Candidates
who will take the board exam are those who have passed
undergraduate and (mostly) graduate exams and com-
pleted their education. On the other hand, we can predict
that the candidates will have a preparatory process again
before an exam that will confirm that they are doing their
profession at an excellent level, and that these exams are
also included in the scope of Continued medical edu-
cation/Continuing professional development (CME/
CPD). In Primary and Final Fellowship of the Royal Col-
lege of Anesthetists (FRCA) Examinations Regulations,
published by Royal College of Anesthetists, it is recom-
mended that candidates who fail the exam discuss with
the tutor or trainer, and receive specific preparation or
additional training before re-taking the exam. Similar
suggestions are made for successful candidates, and they
are recommended to review their feedback and work on
their weaknesses within the scope of “ongoing profes-
sional development” with their tutors or trainers [16].

UEMS-CESMA also recommends sharing the results
with the candidates and consulting the unsuccessful can-
didates after the exam [27]. Among the suggestions of
Cascarini and Irani for the candidates preparing for the
board exam is to examine and master the exam curricu-
lum [60]. For example, they suggested that the candidate’s
study not only form and function, but also cause and
affect relationships in the preparation process and learn
why they have failed. In our study, there were many ques-
tion-expressions that met this standard, being mostly
under the title of “Before exam/Preparation of the exam”.

Ideal evaluations are not always possible due to limita-
tions in resources [13]. Naturally, for any activity to be
feasible and of high utility, it is expected that the cost will
not be high. This is also valid for evaluation, and for eval-
uation it is expected that the cost should be reasonable
[12]. Considering the questions matched with cost in the
checklist; examiners, question writers, staff, standardized
patient (SP) trainings, all kinds of equipment and con-
trols to be used for different purposes before and after the
exam visits to the exam venue, meetings with different
purposes before and after the exam, etc. are indispensa-
ble situations that require cost. We also found that steps
that have costs are largely related to validity and reliabil-
ity. With this in mind, the cost can be waived, since the
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aim is to perform an excellent exam. On the other side,
some steps such as using computers instead of examiners
can save costs.

Practicality is one of the most controversial topics in
exam standards. Unfortunately, there is no language
unity on the subject. Concepts such as practicality, prac-
ticability, usability, feasibility can be used together and
intertwined for this purpose [20, 25, 59]. In our study,
since the steps are handled in terms of easy to imple-
ment and apply, we preferred to use the word ‘practical-
ity The vast majority of the steps desired to be carried
out in our checklist are the practical steps. However, as
in cost, some steps may not be practical even though they
are mandatory. As in the question, "Is the examination
carried out with a team of different people with differ-
ent qualifications?” to find people with different qualifi-
cations is not practical although it has a positive role in
the quality of the examination. This example also shows
that the same step can make a contrast with each other
in terms of standards, as it shows that the expectation of
practicality can adversely affect the cost.

We think that the main limitation of our study may be
the number of expert opinions received. Although it is
hypothetically valid that more experts’ opinions might
have contributed more to the determination of the exam
steps that lead us to perfection, it has been suggested that
this constraint can be ignored by long-term experienced
experts from different countries having international
exam practices. Additionally, as this tool will be accessi-
ble on the web this will provide a platform to dynamically
improve the checklist with the continuing contribution of
different opinions and experiences. Our tool is focused
on radiology. But we believe that it can be easily adapted
to and be used by other specialties including not only the
physicians but the other health professionals.

As a result, our tool has the properties of covering all
the steps of a board exam, of being prepared and vali-
dated with the help of experienced specialist opinions,
bringing explanations about each step, being prepared as
yes no questions, steps being accessible on the web and
associated with the exam and education standards. It
should be accepted as an instructional tool that will be
developed with continuous feedback that will be derived
from practical applications. Quantitative data that will be
obtained in these applications in line with our guide will
increase the reproducibility of our tool.

We hope that it will be a useful guide for board exam
organizers, exam staff and candidates who will take part
in the exam.
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