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BACKGROUND

Many of the physicians and other health care pro-
viders are involved in health care leadership and
management, 3] but too few of them are education-
ally prepared to assume the challenges of these
roles and very little attention is paid to this impor-
tant issue in medical schools.* there is a general
belief that students are not well trained for manag-
ing the future health system and they do not ac-
quire the essential trainings.l! Different studies
have been conducted in order to identify the neces-
sary extracurricular capabilities for health care pro-
viders. In a study which analyzed the nine major
reports about the required capabilities of physi-
cians, the ability for quality measurement and im-

provement, medical management, teamwork

and collaboration, information management and
having health care system overview were among
the aforementioned capabilities.”! In addition, the
American College of Preventive Medicine has
defined four chief competencies as the medical
management skills of physicians as: 1) delivery of
health care, 2) financial management, 3) organiza-
tional management and 4) legal and ethical consid-
erations,l and also there are some other studies in
this field.l68! Certainly, these capabilities are not li-
mited to managers and physicians. For instance,
being communicator, collaborator, manager and
advocate have been recognized as the essential ca-
pabilities of physiotherapists in Canada.l’’ Some
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other studies have also mentioned the required
skills for pharmacists, nurses, etc.l'013 With regard
to the important role of all the health care providers
in a responsive health system,['l the need for
change in training programs toward preparing
them for future responsibilities is absolutely neces-
sary.l”l Although there is some direct or indirect
managerial training in the educational program of
some majors, there are many differences and gaps
between the required capabilities and what is edu-
cated, moreover, coordinating between these two is
difficult.ls! There are some studies which have ap-
proached to this task through different methods like
simulating the situations!'”!'8! and working directly
under supervision of faculty members in real busi-
ness projects.'”] Being aware of the structure and
economics of health system is so important that
some studies has suggested Health Policy and
Health Economics to be taught in pre-clinical and
clinical years of medical education.2}

By considering the aforementioned factors, the first
scientific Olympiad for the students of medical
sciences was designed with the aim of motivating stu-
dents in different majors of medical sciences to acquire
managerial skills and expanding the atmosphere of
team working in a motivating and interesting envi-
ronment. The scientific Olympiad in its current form
was introduced first in 1959 in Math in Romania. Eight
years after that, the second scientific Olympiad in
Physics was held.?'22l. In our country, no scientific
Olympiad had been ever designed and held for stu-
dents of medical sciences. In 2010, the first national
scientific Olympiad for students of medical sciences
was designed and held in three areas of clinical reason-
ing, scientific thinking and health system management
at Isfahan University of Medical Sciences. In this ar-
ticle, we present the designing and administering me-
thods of the first scientific Olympiad for medical
sciences students in the area of reasoning and decision
making in health system management in order to share
the acquired experiences with others.

METHODS

Designing the Olympiad model carried out in three

phases, consisted of:

1- Compiling the framework for designing the exam
questions and defining the topics

2- Designing the questions

3- Administering and judging the exam

| March 2012 Special Issue (2) |

1. Compiling the framework for designing the exam
questions and defining the topics

Designing the exam framework was done in two stag-
es. In the first stage, through a comprehensive syste-
matic review and a series of interviews with the ex-
perts, the initial framework was compiled and in order
to disseminating the key points, all the gathered mate-
rials and primary ideas were published as a book.[l At
the second stage, the designing board of the exam in-
cluding a team of six experts in various relevant spe-
cialties was formed.

Taking advantage of virtual team working tech-
niques and by attendance in several sessions, some
different models were designed and analyzed from
different aspects and the final model was prepared
after accurate examinations and modifications. At the
end, by virtue of the importance level of the topic in
the country, the possibility of using the results by be-
neficiary organizations, and the feasibility of holding
the exam and designing it properly, two topics were
selected for the first year Olympiad. Accordingly, some
primary questions were designed and in accompany
with the framework were uploaded on the Olympiad
website for the notice of the applicants. Conducting
this stage took almost 19 months.

2. Question designing process

In order to make use of the capabilities of all expe-
rienced university teachers of the country, all universi-
ties were asked to introduce two professors for the
membership of the Olympiad scientific committee. Af-
ter briefing about the Olympiad, they were asked to
design and send some proper questions. Using some of
these questions, the question-designing board de-
signed the final version of the questions under com-
pletely protected conditions at the Center for Medical
Training Assessment of the Ministry of Health.

3. Holding and judging the exam

The first national managerial reasoning and decision
making Olympiad was held in the summer 2009, in
two phases of individual and team competitions.

Judging the individual stage: Judging was handled
in a completely blind and protected manner. The judg-
ing of the exams at the individual stage was mainly
based on the expert panel views. At the end, the mean
scores of all participants in each three membered
groups were estimated and the six groups who had
taken the highest scores were admitted to the group
stage of the Olympiad.
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Judging the group stage: This section was also judged
completely in blind and protected manner and the
mean score of all five referees were set as the final
score for each group.

Opinion Survey: At the end of the festival, a question-
naire containing 39 questions about different sections
of the Olympiad was filled out by students, among
which, 13 questions were related to the scientific issues
of the exam. These questions, which were in form of 5-
point Likert scale and had been arranged from "abso-
lutely agree” to “absolutely disagree", are presented in
table 3.

RESULTS

1. Compiling the exam questions framework and defin-
ing the subjects:

While searching and examining the available re-
sources, we could not find any document about hold-
ing any scientific Olympiads for medical students or
any reliable paper for assessment of the managerial
reasoning and decision-making skills especially in the
Health System Management settings. We only could
find and use some evidences about the methods of
clinical reasoning skills assessment.

The individual stage exams: The individual stage ex-
ams were held in four sections in the first two days.
The first exam focused on assessing the students’ abili-
ty of managerial reasoning. In this exam which was in
English, an article that its discussion section was omit-
ted, alongside 16 related paper abstracts with different
approaches to the main idea were given to the students
and they were asked to develop a discussion for the
first article considering the results of it and the sixteen
paper abstracts. The specified time for this exam was
limited to 3 hours.

The second exam was designed using the common as

sessment techniques of clinical reasoning and problem
solving skills like “clinical reasoning problem (CRP)
which is altered to managerial reasoning problem
(MRP), script concordance (SC), extended matching
and key features (KF)”. It was evaluated through 40
Persian questions that each question itself contained
multiple sections (totally, 160 answerable sections) in
90 minutes.

The third part of the exam which was dedicated to
examining the decision making ability of the partici-
pants on the basis of different viewpoints was held in
English. Initially, a 14-minute film around one of the
intended areas was shown and one paper and an ar-
ticle abstract which had discussed that issue with dif-
ferent views were given to the participants and they
were asked to imagine themselves in each of the four
following positions and each time, express the com-
monest challenges and the best suggestions about the
intended area from the same perspective in three
hours:

1. Health equity activist

2. Pharmaceutical industry representative
3. Academic biomedical researcher

4. Minister of health

In the last section of the individual part which was
about assessing the students’ ability of decision mak-
ing in face of having various options, two questions
were presented in a design like PMP (patient manage-
ment problem) tests. One of the questions consisted of
10 parts and the other one was of 15 parts, while hav-
ing 4 to 5 alternatives in each part which had to be
ranked according to their priority. All the exams in the
individual phase were open-book. All the individual
exams and their goals are summarized in table 1.

The exams of the group stage: The group stage was
held in three turns. This stage was open-sourced and
all the six groups of three members had access to

Table.l. Individual stage exams and the aim of designing each one.

Holding time Aim of exam

Type of exam

1% day morning

1* day evening

2" day morning
there are different comments and views

2" day evening
there are multiple and different choices

Assessing the students' managerial deduction potency

Assessing the students' reasoning and problem solving skills

Assessing the students' decision making capabilities when

Assessing the students' decision making capabilities when

Compiling an article discussion using the results
of 1 paper and 16 abstracts of different articles

MRP (Managerial Reasoning Problem), SC
(Script Concordance), extended matching, KF
(Key Features) tests

Providing different comments and views around
one subject and asking students to compile
major challenges and the best options for that
subject on behalf of different stakeholders

An exam like PMP (patient management prob-
lem) exam

internet. In addition, as the exam subject for the group
stage had been released on the Olympiad website,
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ther studies in this area and provide the relevant re-
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sources. At the first stage of the exam, the establish-
ment of an integrated system of family physician and
the facilitation of the geographical access of the pa-
tients to family physician were mentioned as the
present need of the society. The students were asked to
achieve some option lists (the more, the better) to attain
such requests within five health system control knobs
(finance, organization, behavior, regulation and pay-
ment method). In the second section, the students were
asked to do the scientific stages of options appraisal for
all of their options and at the end, choose one option as
their best final choice. The variety of the applied me-
thodologies at the assessment stage of the alternatives
and the rationality of the way of choosing the final op-
tion had points. At the last part, the students had to
explain their operational plan for the establishment of
their selected plan.

At the end of the third day, the students presented
the results of their 3-day activity in two sections of
poster and oral presentation.

The topics of this Olympiad were defined as “health
policy” and “health economics” and “the current prob-
lems around administration of the family physician
system in Iran” was introduced as the subject of the
team-stage project.

2. Designing the Questions:

Totally, 194 questions in the individual section and 3
expository questions in the group section were de-
signed and asked.

In the group stage, in addition to assessing the pre-
vious aims, evaluation of the participants’ team work-
ing skills was also taken into account. It was done by
observing their activities via scoring a designed check-
list. Posters and oral presentations were evaluated by a
prepared checklist too. The final scoring of the team
working process was conducted according to table 2.

3. Holding the exam:

106 students in different majors of medical sciences
from all over the country participated in this exam,
among whom 71 individuals (66.98 %) were girls. The

majority of the participants were medical students (33
students) and the rest were BSc students of Nursing (26
students), Health System Management (20 individuals)
and all other majors (27 individuals). The top three
students at the individual stage were medical student
and among the 18 students admitted to the team stage
eight individuals were medical students, eight were
Health System Management students and two were
students of dentistry. The mean of the final score of the
female students was 335.3 = 73.9 out of 1000 and the
mean scores of the male students was 363.0 + 84.2
which did not have any statistically significant differ-
ence (p = 0.143). The mean score for the ability of rea-
soning and problem solving (p = 0.007) and for assess-
ing the power of participants’ decision-making in case
of having multiple options (p = 0.044) were significant-
ly more in men than in women.

There were no significant differences between men
and women with regard to the other parts of the exam
(p > 0.05). Comparing students of different majors, the
final scores mean of the students of medicine and
management was more than the mean of the final score
of the nursing students (p = 0.007) and (p = 0.002). No
statistically significant difference was observed among
the means of final scores among other majors (p > 0.05).
The mean scores obtained from the tests for assessing
the ability of managerial reasoning, decision making
based on the different viewpoints and in the situation
of existing multiple options by the students of man-
agement was more than other students but this differ-
ence was not statistically significant (p > 0.05). The
mean scores of the ability of reasoning and problem
solving assessment tests obtained by the students of
management (p = 0.008) and medicine (p = 0.024) were
better than the other students. The correlation between
the students' final scores and their grade-point average
(GPA) was statistically significant (p = 0.024) but the
Pearson correlation was estimated as 0.2. In no major,
there was any statistical correlation between the partic-
ipants' GPA and their final scores.

Opinion Survey: The findings of the conducted sur-
vey of students are summarized in table 3.

Table 2. Coefficients of each part of the group exam

1* day evening exam 2™ day exam

3" day morning exam

Oral presentation Poster presentation Team working

20% 35% 20%

10% 5% 10%
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Table.3. Summary of the findings of the conducted survey on students

The survey phrase and aqree (percent)  (percont)  and cisagree (percent)
This exam was different from all the routine exams at the university 98 2 0
This exam assessed reasoning and problem solving 52 0 48
Taking book to the exam session was helpful 37 29.9 33.1
The skills needed for this exam have not been taught at the university 88.5 9.6 1.9
el\lllr)é:core was in proportion with my problem solving skills in the examined 36.5 23.1 40.4
The time for the individual stage exams was adequate 80.8 1.9 17.3
The skills that were assessed are useful for my professional future 61.6 11.5 26.9
The problem solving skills are learnable 84.6 11.5 3.9
tTicTr? Iseli/ZTess rate in this exam was not tied with my knowledge and informa- 577 115 308
This exam assessed creativity 51.9 7.7 40.4
I will encourage my friends to participate in this Olympiad in next years 65.4 11.5 23.1

DISCUSSION

Because there is not any Health Economics and Health
Policy related issues in the official curriculums of the
undergraduate students, there was no difference be-
tween the formal exposures of the students of different
majors with these themes. The partial superiority of the
management students might be because that they were
more interest in studying this field alongside their
more exposure with managerial sciences. The superior-
ity of the medical students is also interpreted with re-
gard to their longer and more real exposure with the
health system problems and consequently, their sense
of need to study more in this field and probably their
partially higher aptitude.

With regard to this point that the questions had not
been textually extracted from the textbooks and it was
tried to reduce the effect of background knowledge in
answering the questions, the higher averages of second
and forth tests scores of the boys than the girls could
be an indicator of their higher ability in decision mak-
ing and problem solving. The significant superiority of
the students of management and medicine in the
second exam, which was devoted to assessing the skills
of decision making and problem solving, can be attri-
buted to a further training of these skills in different
forms to these students and also a higher exposure of
them with situations that require decision making and
problem solving. One of the tactics that was used to
reduce the effect of the background knowledge and the
memory effect in answering the questions was the
permission to take every manuscript or book to the
exam sessions. However, only 37 percent believed that
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taking books to this exam was helpful which can be
attributed to this fact that the students were unfamiliar
with a quick and proper use of this technique at the
limited time of the exam.

Considering the absence of standard framework for
assessing the skills of reasoning and problem solving
in health system management and by virtue of the fix
reasoning and problem solving principles, the availa-
ble formats and frameworks for assessing the clinical
reasoning skills were employed to design a part of the
questions. Therefore, the reliability of these questions
in the assessment of managerial reasoning was an am-
biguous point in this study.

Since one of the most important aims of designing
and running this Olympiad is the improvement of ma-
nagerial knowledge of the future health care providers
through motivating them for increasing their mana-
gerial studies, the authors suggest that annual selected
topics wouldn't be among the Management students’
formal curriculums syllabuses. It helps to form an al-
most equal situation for all majors' participants and
subsequently results in increasing all the students' mo-
tivation for study the subjects and taking part in the
Olympiad.

CONCLUSIONS

Considering the significance of medical students'
awareness of heath system management and the im-
portance of improving reasoning and decision making
skills in them, holding such examinations could facili-
tate the achievement of these objectives.
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