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Aim: The purpose of the present study is to assess clinical reasoning skills of students at Anka-
ra University School of Medicine. The study was conducted in the 2006-2007 academic year,
including 156 Year 3 (64%) students and 98 Year 5 (72%) students.

Materials and methods: Clinical Reasoning Problems (CRPs) developed by Groves et al.
(2002) were used. Cronbach Alfa, the reliability coefficient of CRPs was found to be 0.76.

Results: The total mean score for CRPs of the whole study group was found to be 159,69 +
36,19 (maximum 344). It was observed that CRPs total mean scores of Year 5 students were
higher than those of Year 3 students (p< .001).

About three fourths of the students generated at least one strong hypothesis for seven out of
ten clinical problem (CP). The CPs where the students generated the least strong hypothesis
were those with the lowest clinical reasoning performances. The percentage of generating
strong hypothesis of Year 5 students was higher than that of Year 3 students (p< .001).

Conclusions: The results obtained from the study showed that experienced learners were
better in clinical reasoning performance and generating hypothesis, when compared to
novices. These results indicate that CRPs could be used for clinical reasoning assessment in
medical education as reliable and valid means.

Key Words: Clinical reasoning, clinical reasoning problems, medical education, problem
based learning.

Amag: Calismanin amaci, Ankara Universitesi Tip Fakiltesi'nde égrencilerin klinik akil yiiriitme
becerilerini degerlendirmektir. Calisma, 2006-2007 akademik yilinda 156 Dénem 3 (%64) ve 98
Donem 5 (%72) 6grenci ile yaritilmustir.

Materyal ve yontem: Groves ve digerleri (2002) tarafindan gelistirilen klinik akil yuritme
problemleri (CRPs) kullanilmistir. CRPs gtivenirlik katsayisi, Cronbach Alfa, 0.76 bulunmustur.

Bulgular: Calisma grubunun ortalama toplam CRPs puani 159,69 * 36,19 (maksimum344)
bulunmustur. Dénem 5 ogrencilerinin ortalama toplam CRPs puaninin Dénem 3
ogrencilerinden daha yiiksek oldugu (p< .001) g6zlenmistir.

Calisma grubundaki 6grencilerin yaklasik dortte ticti, 10 klinik problemden 7’sinde en azindan
bir gliclii hipotez olusturmustur. Ogrencilerin en az giiclii hipotez yarattigi klinik problemler,
klinik akil yuritme performanslarinin en dustk oldugu klinik problemlerdir. Dénem 5
ogrencilerinin guglu hipotez yaratma orani, Donem 3 6grencilerinden daha yuksektir (p< .001).

Sonug: Calismadan elde edilen bulgular, klinik akil yaritme performansi ve hipotez yaratmada
deneyimli 6grencilerin deneyimsiz 6grencilere gore daha iyi oldugunu gostermistir. Bu bulgu-
lar, CRPs'nin tip egitiminde klinik akil yuritmenin dederlendiriimesinde gecerli ve glivenilir
sekilde kullabilecegini ortaya koymustur.

Anahtar Sozcukler: Klinik akil ytriitme, klinik akil ytriatme problemleri, tip egitimi, probleme
dayali 6grenme.

that problem based learning (PBL) is

most important characteristics of
contemporary medical education cur-
ricula is the formal and strong em-
phasis put into clinical reasoning
practices (1). It has been suggested

able to foster clinical reasoning with
the very well known process includ-
ing a continuous hypothesis genera-
tion, testing of the generated hypo-
thesis and eventually validation of
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one of the hypothesis as a diagnosis
through an active process where
there is continuous information flow.
Moreover, clinical reasoning by hypo-
thesis generation and testing has been
asserted to be a major necessity be-
cause of the complexity of clinical
problems, tremendous amount of ac-
cessible knowledge and the limited
capacity of working memory (2).

The traditional curriculum in Ankara

School of Medicine has been
restructured by taking into account
the contemporary principles of
medical education since  2002.
Clinical reasoning has been defined
as one of the essential competencies
to be brought in during the
restructured  curriculum.  Problem
based learning is used to foster clini-
cal reasoning in preclinical years in
new curriculum.

The present study was undertaken to

determine and compare the clinical
reasoning skills of students from
different levels of the restructured
cutriculum by using clinical reasoning
problems (CRPs).

MATERIAL AND METHODS

The study has been designed as a cross-

sectional survey. The dependent
variable has been taken as the scores
students receive from the CRPs. The
independent variable was taken as the

level of education.

Study group:

The study group composed of 245 year-

3 and 137 year-5 students during
2006-2007 academic year. Yeat-6
students were excluded as there were
no year-6 student attending the new
curriculum. Although it was aimed to
reach the whole group, only 150
(63.7%) year-3 and 98 (71%) year-5
students participated in the study.

Clinical reasoning problems

CRPs were

orjinally developed by
Groves et al. (3) to evaluate clinical
reasoning process, not the accuracy
of diagnosis®. For each clinical prob-
lem (CP) whose clinical accuracy and

realistic quality were verified by re-

lated specialists, the students were
required to determine the two most
probable diagnoses and to list the
most important clinical features, ei-
ther positively or negatively related to
their diagnosis. The first three stages
of clinical reasoning; definition, ex-
plication of clinical information and
hypothesis generation were aimed to
be tested.

CRPs were composed of 10 clinical

problems, developed according to
systems, pathological processes and
patient demographic characteristics
to provide content validity. Each CP
was designed to simulate several
possible disease conditions (Appen-
dix 1).

After translation into Turkish and pre-

tested on 20 year-4 students, CRPs
were applied to a group of non-
specialist medical doctors (residents
of Internal Medicine Department) in
order to ensure validity of the refer-
ence standards to determine the level
of clinical reasoning for a given socie-
ty where the study would take place.

Content validity of CRPs in the study

was ensured by domain specialists
during both the development of ref-
erence standards and the assessment
of CRPs. Given the CRPs, the signif-
icant statistically difference
(p< 0.001) between the two groups at
different levels of medical education
was accepted as an evidence of
“structural validity through group dif-
ferences”. The reliability coefficient
of CRPs was calculated to be 0.76,
using the Cronbach Alfa method.

Data analysis primarily relied on the

comparison of scores obtained from
the reference group and the study
group. Participation was on a volun-
tary basis. The study group, year-3
and year-5 students, wetre asked to
solve the problems personally, with-
out using any reference book.

The written answers of the whole study

group (n=254) to the CRPs, consist-
ing of 10 CPs were graded by the
principal investigator using the “As-
sessment and Grading Guide” con-
structed on the basis of the scores of

the reference group. For comparison
of each CRP score according to year,
t-test was used for independent
groups. Mann-Whitney test was used
for the cases not normally distri-
buted. Chi-square test was used to
determine whether the students who
generated strong diagnosis differed
according to year.

RESULTS

Total mean CRP score of the whole

study group was found to be 159.69
* 36.19 (median: 159.00, minimum
and maximum: 62.00/235.00) and
showed normal distribution. The
maximum score for CRPs was 344
which was 46.4% of the possible
maximum score (Table 1)

Total mean CRP score of year-3 students

was found to be 145.0 £ 31.181, and
183.0 £ 31.042 for year-5 students
and the difference was statistically
significant (p < 0.001) (Table 2).
When scores of each CRP was com-
pared according to years, scores of
year-5 students were found to be
higher than those of year-3 students:
In eight out of 10 CRP (except for 5
and 7), the difference between CRP
scores was statistically significant

(p<0.05) (Table 2).

Throughout the study, any diagnosis

preferred by more than 50% of the
reference group was considered as
“strong diagnosis” and the diagnosis
generated by the study group were
graded accordingly. In seven CRPs
(except for 4, 9 and 10), about the
three fourths of the students generat-
ed at least one strong diagnose. In
Table 3, percentage of strong diagno-
sis generation according to year is
presented. Except for two CPs (1 and
7), percentage of strong diagnosis
generation by year-5 students was
higher than that of year-3 students
and the difference was found to be
statistically significant (p= 0.000).
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Table 1: Mean CRP scores for the whole study group

CP, No: Mean score  SD Possible Maximum Score % Maximum score
1 15.29 + 5.383 28 54.6
2 20.84 £ 6.615 34 61.3
3 22.18 £ 8.257 46 48.2
4 6.12 £ 3.733 21 29.1
5 17.09 + 4.867 28 61.0
6 16.97 + 5.846 34 49.9
7 17.98 + 6.993 36 54.5
8 17.04 + 8.012 39 46.1
9 9.70 £ 6.150 30 32.3
10 16.48 + 7.076 48 34.3
Total 159.69 * 36.191 344 46.4
Table 2: Mean CRPs scores for each cohort
Possible Year 3 (n=156) Year 5 (n=98)
CP, No: Maximum p
Score Mean Score * SD (%)* Mean Score * SD (%)*
1 28 14.71 + 5.430 52.5 16.21 + 5.200 57.9 014
2 34 19.65 + 6.691 57.8 22.72 £ 6.061 66.8 .000
3 46 19.22 + 7.324 41.8 26.90 £ 7.449 58.5 .000
4 21 5.04 + 3.237 24.0 7.84 £ 3.841 37.3 .000
5 28 16.74 + 5.070 59.8 16.65 + 4.495 59.5 .200
6 34 15.73 + 5.169 46.3 18.95 + 6.327 55.7 .000
7 36 18.22 + 6.391 50.6 17.61 £ 7.879 48.9 523
8 39 14.35 + 7.525 36.8 21.32 £ 6.844 57.7 .000
9 30 7.26 £ 5.700 24.2 13.58 + 4.679 42.3 .000
10 48 14.09 + 6.168 29.4 20.29 £ 6.781 42.3 .000
Total 344 145.0 + 31.181 42.2 183.0 + 31.042 53.2 .000
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Table 3: Percentage of strong diagnosis generation according to cohorts

The present study was planned as a

cross-sectional design. Cross-
sectional design which provides data
gathering from a larger group in a
short time, was preferred since the
study was the first to determine de-
velopment of clinical reasoning in
Ankara School of Medicine after cur-
riculum restructuring based on the
principles of contemporary medical
education. Year-3 and year-5 students

were  selected as the former
represented the end of the pre-
clinical phase and the latter

represented the end of the clinical
phase of medical education. Al-
though the number of the students
participated the study did not limit
the statistical methods

used (t test, nonparametric tests), genera-

lization of the results to the whole
population of the study can be taken
as a limitation.

The total maximum score percentage of

the study group which was found to

of Groves et al. (3). The statistically
significant difference between the to-
tal mean scores of year-3 and year-5
students supports the fact that clini-
cal reasoning process is not indepen-
dent of knowledge, and gradually im-
proves by knowledge accumulation
and experience (4). From another
point of view, this statistical signific-
ance can be evaluated as an indicator
of the discriminating power of CRPs.
When individually compared, year-5
students scored higher than year-3
for eight of the problems. The

most possible explanation of the in-

significance between the two cohorts

for the remaining two problems (CP
No: 5 & 7) could be that year 3 stu-
dents have studied similar cases dut-
ing their PBL activities. When CPs
were ranked based on % individual
scores, three of the CPs (No: 4, 9, 10)
for which the student performances
were lower, can be defined to be dif-
ficult cases. More important was that,
difficulty was similar for both co-
horts.

Strong Diagnosis
CRP, No: Year % X2 p
0 1 2

1 3 7.1 73.1 19.9 377 801
5 6.1 76.5 17.3

5 3 10.3 67.7 32.1 43.506 000
5 3.1 224 74.5

3 3 7.7 73.7 18.6 73,725 000
5 1.0 26.5 724

4 3 955 +5 00 52.773 .000
5 59.2 39.8 1.0

5 3 16.7 78.2 5.1 75,546 000
5 1.0 49.0 50.0

6 3 6.4 52.6 41.0 15.483 000
5 3.1 30.6 66.3

- 3 7.7 63.5 28.8 1073 585
5 11.2 63.3 25.5

8 3 41.7 50.6 7.7 64.517 000
5 8.2 44.9 46.9

9 3 994 06 00 185.183 .000
5 17.3 80.6 2.0
3 79.5 20.5 0.0

10 53.324 .000
5 34.7 61.2 4.1

be 46.4%, is in accordance with those ~ Hypothesis generation is very important
DISCUSSION

for clinical reasoning performance.
“Strong diagnosis” generation in the
present study has been taken as a si-
mulation of hypothesis generation of
clinical reasoning. In a study by Allen
et al. (5), it was shown that the skill
of using and indexing relevant evi-
dence of both medical doctors and
students, was a function of early gen-
eration of the right hypothesis (5).
But, after all, hypothesis/diagnosis
generation is a function of previous
experience and knowledge (2). In the
present study, except for 3 CPs No:
4,9, 10), the three difficult cases for
both of the cohorts, about three
fourths of the students have generat-
ed at least one strong diagnosis. For
the three difficult cases, it can be ar-
gued that contribution of hypotheti-
cal mistakes to clinical reasoning per-
formance increases depending on the
difficulty of the case (1). On the oth-
er hand, two CPs (No: 1 & 7) can be
defined as relatively easy problems;
no significant difference in strong di-

agnosis generation was observed

Assessment of Medical Students Clinical Reasoning Skills in the Problem Based Learning - Integrated Curriculum
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between the cohorts with over 50%
performance.

Percentage of strong diagnosis genera-
tion of year-5 students was signifi-
cantly higher than that of year-3 stu-
dents (p<0. 001), except for two CPs,
is again parallel in line with the find-
ing  that  experienced  learn-
ers/physicians generate better hypo-
thesis than novices (6) and gaining
experience decreases mistakes in hy-
pothesis generation(1). It has been
stated by Nendaz et al. (7) that
younger doctors collect less relevant
information and diagnose in a less re-
levant way and doctors have difficul-
ty in relating their knowledge to clini-
cal cases they encounter since they
lack either experience in such a case
or basic knowledge. They mostly
generate a series of possible diagnosis
for a given case and they have diffi-
culty in prioritizing such a long list

®)-

In medical education, problem based
learning during pre-clinical period,
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Appendix 1

CLINICAL PROBLEM

MA is a 55 year old architect who presents for
a check-up. He has noticed that he
becomes breathless easily, even after mild
exercise. He also mentions that, while he
has had a bit of a morning cough for the
last few years, it seems to have been more
severe and frequent in the last 3 or 4
months. He is also finding that he has to
go to the toilet several times during the

MA is a regular although infrequent patient of

your practice. He does not smoke, and
drinks moderately. He has always been a
bit overweight, but has lost weight since
you last saw him. He has a history of high
blood pressure for which he takes
captopril.  During a  period  of
unemployment 10 years ago, he developed
insomnia  which  still  bothers  him
occasionally.  Other medical history
includes successful repair of an inguinal
hernia when he was 18 and a bout of

On examination, MA’s BP is 150/90; his

respiratory rate is 20/min with widespread
expiratory wheezing, his heart rate is 90
bpm with a mildly displaced apex beat.
You note palmar erythema

1 What do you think is the most likely

diagnosis in this patient?

2 Please list the features of the case which you

consider support your diagnosis and also
those which oppose it, giving an
appropriate sign [positive (+) or negative (-

night. whooping cough 2 years ago. )] and weighting to each.

Supports (+) Weighting

or 1: slightly relevant
Opposes (-) 2: somewhat relevant
3: very relevant

Feature

1. What is the most possible diagnosis?
2. List the Case cues positively supporting or negatively countering the possible diagnosis and score them in between 1-3.

Scoring

1: mildly supports/counters

2: moderately supports/counters
3: highly supports/counters

Case Cue (+) supports

(-) counters

3. What will be your alternative diagnosis if your first possible diagnosis comes out to be wrong?
4. List the Case cues positively supporting or negatively countering this diagnosis and score them in between 1-3.

Scoring

1: mildly supports/counters

2: moderately supports/counters
3: highly supports/counters

Case Cue (+) supports

(-) counters
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