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Abstract

It is very important to try to learn Anatomy within its unique methodology and develop personalized strategies.
One of the most important goals of a practitioner who graduates from medical school is to become a specialist
physician. For this purpose, different specialization exams are held in different countries. Questions from the
Anatomy course have a very important weight in the Medical Specialization Examination (TUS) held in Turkiye.

In this article, we evaluate the specialty exam according to current anatomy education literature by revealing the
question styles from an anatomist’s perspective in order to learn anatomy more efficiently and develop strategies
for tricky points. We analyzed 396 valid Anatomy questions asked in TUS between 2006 and 2021. Among all the
questions; According to the systematic anatomy classification, neuroanatomy (35.1%, n=139) and according to the

Topographic anatomy

topographic anatomy classification, head and neck anatomy (41.4%, n=164) were the subjects where the most
frequently asked questions. In recent years, it has become an important trend that clinical anatomy knowledge
(p<0.01) is at the forefront in all exams and that questions with eponyms and visual content (p=0.044) are
included in the exam. We accept that the Anatomy question styles in TUS are created with a method that is up-to-
date and in accordance with the literature and requirements.

Keywords Anatomy, Anatomy eduction, Comperative clinical anatomy, Eponyms, Medical specialization exam,

Introduction
As Andrew Taylor Still said in 1899, ‘You begin with
Anatomy and you end with Anatomy. ‘All you want or
need is knowledge of Anatomy’ [1].

Medical science and medical education have devel-
oped considerably since that period. However, Anatomy
education continues to maintain its importance in terms
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of medical sciences. According to Stojanovska et al., the
increase in the amount of curriculum knowledge and
materials needed by medical students reduces the time
devoted to anatomy [2]. Therefore, it is necessary to
look for methods to learn Anatomy more efficiently and
effectively.

In Tiirkiye, medical doctors who can work as general
practitioners in primary health care after six years of
medical education [3] must pass the Medical Specializa-
tion Training Entrance Exam (TUS) in order to become
a specialist doctor. They can then start their specialty
training as assistant physicians by choosing their prefer-
ences among different specialties [4]. The purpose of spe-
cialty training is to train physicians who have specialized
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knowledge in any of the branches of medicine in order to
meet the health service needs of the society [5].

TUS is a ranking exam. In the exam, there are questions
aimed at identifying the basic concepts and methods in
the field of medicine, medical methodology and think-
ing and application skills of the candidates, according to
the competition and qualification principles. The aim of
TUS is to determine the candidates who will be accepted
to specialization training according to the exam results
and to place them in the available quotas according to the
candidates’ preferences [6].

TUS, which was first held in 1987 [7], is held twice a
year, in the spring and fall semesters. The exam consists
of two stages: Basic Medical Sciences Test (TTBT) and
Clinical Medical Sciences Test (KTBT). There are 100
current questions in both sessions. The number of ques-
tions and their distribution have changed in certain years.

Candidates who will take TUS must have certain
knowledge and experience not only about the specialty
they want, but also in all other branches of medicine
[8]. This feature of the exam is a part of its structure that
increases and keeps competition alive. Candidates pre-
pare for TUS for as long as possible with a competitive
approach [3]. According to Oztek et al., intern physicians
spend 4 h a day and graduate physicians spend an average
of 4.1 h a day preparing for TUS [8].

Bloom’s taxonomy is an approach to classifying cogni-
tive skills. It is widely used in higher education (especially
by medical educators [9] to delineate educational objec-
tives. According to the taxonomy, cognitive skills follow
a cumulative hierarchical order, starting from the lowest
level: ‘remember;, ‘understand; ‘apply, ‘analyze; ‘evaluate’
and ‘create’ [10]. Higher-level cognition corresponds to
cognitive skills above the ‘understanding’ level [11].

The purpose of this study is to provide guiding data
to help candidates with their Anatomy education dur-
ing their exam preparation processes. We aim to assist
the candidates with an Anatomist perspective in order
to guide the candidates to update their long-term study
period and study strategies, to study Anatomy course
subjects in a more qualified manner in the light of the
data to be transferred, and to develop strategies regard-
ing the key points of the desired information. We also
hope to present question styles and discuss whether they
are appropriate questions according to current anatomy
education literature.

Material method

For the study, the exams made available for open access
on the Center for Evaluation, Selection and Placement
(OSYM) website were evaluated. A total of 32 TUS TTBT
question booklets, 2 exams each year between 2006 and
2021, were examined on the OSYM official website.
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In the categorization of the questions, the questions
were classified according to their subjects under the
headings of Systematic and Topographic Anatomy. The
subheadings of Systematic Anatomy were determined
as nervous, musculoskeletal, circulatory, respiratory,
digestive, urogenital and endocrine system. Topographic
Anatomy subheadings are head and neck region, tho-
rax, abdomen, pelvis and perineum, upper extremity and
lower extremity.

We also classified the questions according to Bloom’s
taxonomy. We identified the questions that showed a
high level of cognition and examined their distribution
by year. The questions were classified separately by two
independent researchers. Then, comparisons were made.
The final decision was made by consensus on the issues
where there was disagreement in the distribution of the
questions.

It was also noted whether the questions contained pic-
ture or eponym information and the necessity of know-
ing clinical inferences and relationships in solving the
questions.

A classification was made within anatomy terminology
to determine what was asked in the question stem. In this
classification, each question was determined based on
keywords such as function, branching or anastomosis,
drainage, structure or components of the organ, derma-
tome areas, path (trace) or stenosis of the structure, loca-
tion or projection, neighborhoods, vascular structure or
nutrition.

In the exams for which exam evaluation reports were
published, the average number of correct answers, dif-
ficulty levels, discrimination indices and internal con-
sistency coefficients for both TTBT and Anatomy test
questions were obtained [12].

Statistical analysis

SPSS 28.0 statistical package program was used in the
analysis phase of the data. Descriptive statistics of the
evaluation results were given as numbers and percent-
ages for categorical variables. Chi-square test was used to
determine the differences between categorical variables.
Significance value was accepted as p <0.05.

Results

The number of Anatomy questions between the spring
semester of 2006 and the fall semester of 2011 is 10, and
the number of Anatomy questions after this period is 14.
Although the current number of questions is 13, data
analysis was performed on the open access exams for
our study. Exams from other semesters do not have open
access. Considering the variable table in the number of
questions, we found it appropriate to evaluate the data in
terms of percentage values.
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Distribution of Question Styles by Years
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Fig. 1 Anincreasing trend in Clinical Anatomy question style is noticeable. In addition, we can see that eponym and illustration questions have been

asked by candidates in all years after 2018

Table 1 Questions that included clinical information and visual content began to be asked more frequently after 2017

Clinical question p Visual content question p
No Yes Total No Yes Total
2016 and Before 232 25 257 <0.01 253 4 257 0.044
% 90.28 % 9.72 % 98.45 % 1.55
2017 and After 105 34 139 132 7 139
% 75.54 % 24.46 % 94.97 % 5.03
Total 337 59 396 385 1 396

The number of questions in all years was 400, but 4
questions, each in different exams, were cancelled. An
analysis was made on the remaining 396 questions.

When all questions were examined, 14.9% (n=59) of
the questions were clinical anatomy questions and only
2.8% (n=11) of the questions included visuals. The rate of
questions requiring eponym information was 2.3% (n=9).
The distribution of such questions by years is given in
Fig. 1. In recent years, a significant increase was observed
in the type of clinical questions (p<0.01). In the exams
held in 2017 and later, 34 of the 139 questions (24.46%)
were anatomy questions requiring clinical knowledge and
inference. Similarly, the increase in the number of visual
questions in 2017 and later (Before: 4/257 questions,
after: 7/139 questions, p=0.044) was statistically signifi-
cant (Table 1).

According to Bloom’s taxonomy, only 86 (21.7%) of the
396 questions examined in the Anatomy test reveal high
cognitive evaluation. 63 questions were in the “apply”
step and 23 questions were in the “analyse” step. Before
2017, 86.38% of the questions asked were evaluated
in the “remember” step and 8.17% in the “apply” step.
After 2017, these numbers were recorded as 58.99% and
30.21% (p<0.001).

According to the systematic review, 35.1% (n=139) of
the valid questions to date arise from topics related to
neuroanatomy. The following topic distribution is as fol-
lows; 29.5% (n=117) musculoskeletal, 18.2% (n=72) cir-
culatory, 10.6% (n =42) digestive, 3.3% (n=13) urogenital,
3% (n)=12) respiratory and 0.3% (n=1) endocrine sys-
tem. The distribution of systematic anatomy topics by
year is given in Fig. 2.

According to the topographic analysis, the most ques-
tions came from the head and neck region with 164
questions (41.4%). The distribution of other regions is as
follows; 12.9% abdomen (#=51), 11.1% thorax (n=44),
10.9% upper extremity (n=43), 10.6% lower extremity
(n=42), 9.3% (n=37) pelvis and perineum and 3.8% gen-
eral anatomy (n=15) (Fig. 3).

53.7% (n=88) of the questions from the head and
neck region included neuroanatomy topics. The struc-
tures questioned in the thorax region were the circula-
tory system with 43.2% (n=19) and the musculoskeletal
system with 27.3% (n=12). The predominant questions
were the digestive system with 58.8% (n=30) in the
abdominal region, the musculoskeletal system with 40.5%
(n=15) in the pelvis and perineum region, and the uro-
genital system with 32.4% (n=12). In the extremities, the
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Distribution of the Most Frequently Asked Systematic Anatomy Topics by
Years (%)
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Fig. 2 With the increasing number of questions after 2011, a more balanced distribution of questions emerges

Question Distribution According To Topographic Anatomy Topics
General Anatomy
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Fig. 3 The head and neck region is the topographic area where the most questions are asked

musculoskeletal system (Upper ext.: n =24, 55.8%; Lower
ext.: n=25, 59.5%) and neuroanatomy (Upper ext.: n=15,
34.9%; Lower ext.: n =14, 33.3%) were the most frequently
asked questions.

When examined by subject, questions were asked most
frequently in the head and neck region (12.8%), sensory
organs (12.2%), cranial nerves (12.2%) and topographic
special regions (11%). Heart was the most frequently

asked topic in the thorax region with 27.3%. Ques-
tions from peripheral nerves and muscles (11.4%) were
also prevalent. The most frequently asked topics in the
abdominal region were esophagus-stomach (17.6%), liver
(13.7%), duodenum (11.8%) and arteries (11.8%).

The most frequently asked topics in the upper extrem-
ity were peripheral nerves with 34.9% and muscles with
27.9%. In the lower extremity, peripheral nerves (26.2%),
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Information Requested in the Questions
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Fig. 4 Inanatomy, it is important to know the structures and components of organs. However, their functions and their locations (neighborhoods) rela-

tive to each other also need to be known

Table 2 Exam assessment reports (2019-2021)

Average Average dif- Averagedis- Internal consistency  Average of cor-  Average dif- Average
of correct ficulty level  crimination coefficient in reliabil-  rect answers of  ficulty level of discrimina-
answers index ity analysis Anatomy Anatomy tion index
of Anatomy
2021 TUS-I 51,63 042 031 0,93 6,00 0,56 043
TTBT
2021 TUS-II 53,38 049 037 0,95 6,07 0,64 048
TTBT
2020 TUS-I 5733 048 0,35 0,94 5,62 0,40 043
TTBT
2020 TUS-II 52,93 044 034 0,94 3,95 0,28 039
TTBT
2019 TUS-I 51,80 043 No data 0,93 597 043 No data
TTBT
2019 TUSAII 53,48 0,45 No data 093 597 043 No data
TTBT

bones (16.7%), ligaments (16.7%) and muscles (14.3%)
were concentrated.

Questions asking about the structure and contents of
organs had the highest rate with 41.4% (n=164). Ques-
tions about the functions and duties of buildings were the
second most requested information, with 18.4% (n=73).
Following these, 12.4% (n=49) of the neighborhood,
6.8% (n=27) of the location of the organs, 5.3% (n=21)
of the branches, anastomoses and dermatome areas,
5.1% (n=20), venous drainage was questioned with 3.3%
(n=13), the path or trace of the structure was questioned
with 2% (#=8) and vascular structure was questioned
with 2% (n = 8) (Fig. 4).

The average number of correct answers, difficulty lev-
els, discrimination indices, and internal consistency coef-
ficients for both TTBT and Anatomy test questions are
given in Table 2. These data were only available for the
years 2019, 2020, and 2021.

Discussion

According to the Edinburgh Declaration (1988), the aim
of medical education is to train physicians to improve
the health of all people. The World Federation of Medi-
cal Education has set its goals as improving the quality
of medical education worldwide and has defined certain
international standards for quality medical education [13,
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14]. In our country, studies are carried out to update and
develop medicine and medical specialty training. In the
statistical analyses conducted in recent years, it has been
observed that the question levels, discrimination indices
and internal consistency coefficients of the exam are at
reasonable and acceptable levels [12].

When the exam was examined according to Bloom’s
taxonomy, it was seen that questions with higher cog-
nitive levels were asked in recent years. The literature
mentions the differences between the perceived cogni-
tive level in the questions asked by the instructors and
the level perceived by the students [15]. However, there
are also studies that use this taxonomy as a tool in terms
of the teaching objectives of anatomy education [16].
Instructors who prepare multiple-choice exams can
receive training in preparing high-quality multiple-choice
questions and preventing possible common errors [17].
This can increase the validity and reliability of the exams.
When we look at the analyses such as difficulty level, dis-
crimination index and internal consistency, which are
limited but made for TUS, it is possible to say that the
question preparation team is quite competent in prepar-
ing multiple-choice questions.

12,014 candidates entered TUS in 2006 and 3392 peo-
ple (28.23%) were placed in a specialty program. In the
2021 s term exam that we last reviewed, 19,103 candi-
dates took the exam, while 5,136 people (26.88%), 264
of whom were foreign nationals, were placed in any spe-
cialty program [18]. 1007 positions remained vacant.
The increasing need for doctors and specialist physicians
along with the increasing population here has brought
about an increase in the number of staff [7].

TUS is a very important goal in terms of the future
and career planning of physicians [13]. Studies show that
TUS score (72.1%) is an important factor in choosing the
field of specialization, as well as areas of interest (80.3%)
[19]. In this respect, we thought that analyzing anatomy
questions and revealing question strategies would be a
guide in the study strategies of the candidates, and we
provided the opportunity to see whether the Anatomy
question styles in TUS have changed according to the sci-
entific current.

We could not find any study on the content analysis of
TUS questions in the literature. The studies in the litera-
ture on examining TUS questions are limited studies on
evaluating the questions through artificial intelligence-
based software [20].

In recent years, “clinical anatomy” style questions,
which combine question-style storytelling with clinical
sciences and basic sciences, have begun to be asked quite
frequently. Therefore, it has become very important to
work towards this in terms of learning strategies. Termi-
nological difficulties and study strategies aimed at memo-
rization are at the forefront of students’ hesitations about
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anatomy lessons, and there has been an increasing trend
in recent years to use technology to develop different
study strategies [21, 22]. Learning anatomy in the cause
and effect relationship will help candidates to overcome
this situation. In this way, the permanence of the course
will increase and a more solid foundation will be created
in terms of clinical sciences.

3D atlases, used together with laboratory training and
increasing technological opportunities, reveal the rela-
tionships of organs with each other more realistically.
This provides a great advantage in terms of visual learn-
ing strategies. In order to overcome the visual questions
that we encounter in every exam since 2018, it is impor-
tant to study not only theoretically but also illustrations.
Studies reveal that candidates are both interested in 3D
learning methods and that these applications are very
useful in terms of learning and improving knowledge
[23].

The results show that the subject where the most
intense problems arise every semester is neuroanatomy.
We can expect this due to its presence in all topographic
areas and physiologically systemic effects. The fact that
questions in TUS are asked in a way that includes illustra-
tions and blends them with clinical information is actu-
ally parallel to the orientation of the candidates. Studies
show that students benefit from 3D study strategies and
their academic success increases in terms of anatomy
course [24]. Question styles and exam techniques have
been updated according to new practices. Therefore, the
most important emphasis for future candidates will be
on developing 3D working strategies and blending clini-
cal knowledge with Anatomy [25-27]. The importance of
clinical anatomy has been emphasized in studies, espe-
cially in terms of specialties such as rheumatology and
orthopedics, which require physical examination knowl-
edge and skills [28, 29].

As anatomists, we attach importance to terminology
and using and teaching structures based on terminology.
Since its creation by the Federative Committee on Ana-
tomical Terminology (FCAT), Terminologia Anatomica
(TA 1998) has consistently served as a reference point
in the field [30]. Although this is not a resource adhered
to by all professionals, scientific terminology should be
clear, consistent and a common language accepted world-
wide. It is also very important to define anatomical terms
precisely [31, 32]. Recent and new changes made by the
Federative International Programme on Anatomical Ter-
minology (FIPAT) [33] reveal the emphasis on “clinical
anatomy” [34]. The new version of anatomical terminol-
ogy includes both modern and traditional terms, show-
ing how alive and changing the anatomical language is.
In general, clinically useful terms have been approved
by FIPAT and there appears to be work towards greater
precision and consistency, which is important in clinical
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practice [32, 34]. The fact that eponym knowledge has
started to be asked in all exams at TUS since 2018
reminds us that we should not break away from the tradi-
tional aspect of terminology.

Considering all these innovations, we can easily say
that our teachers who prepare the Anatomy questions
in the Medical Specialization Exam create the questions
with a method that is up-to-date and appropriate to the
age and requirements. The most important limitation is
that the exam cannot be approached in a holistic manner.
Therefore, we remain silent on whether the approach to
the Anatomy questions covers the entirety of the exam.
Since it is not possible to evaluate the exam in general in
our study, presenting studies on other departments may
reveal that the exam as a whole has developed in accor-
dance with the requirements and innovations of the
period.

Conclusion

The clinical dimension that has been introduced in anat-
omy education in recent years has also made itself felt in
the medical specialty exam. During the exam process,
candidates’ skills such as thinking, inference and estab-
lishing relationships have also begun to be tested. In
addition to the pure theoretical learning of anatomy, it is
very important to blend visual and clinical information.
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