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The principal difference between problem-based
learning (PBL) and traditional education is more

frequent interaction between the tutors and the stu-
dents.  The school, which once supplied only the
classroom, plays a more active role in the education

of students.  It has been proposed that PBL education
may offer a new and superior form of education to
medical students.  PBL is an educational method that
can be considered as an alternative to the traditional,
discipline-based, approach to teaching.(1-8)
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Background: The Chang Gung University School of Medicine adopted problem-based
learning (PBL) education 3 years ago. A questionnaire was designed to eval-
uate the effectiveness of this teaching method, and the results were analyzed
to determine statistical significance.

Methods: In June 2001, all the interns in the Medical and Surgical departments of the
Chang Gung Memorial Hospital were compulsorily assessed using a newly
developed questionnaire, which was provided to the residents, chief resident,
and attending doctors. The questions involved the interns' ability to perform
10 essential skills, namely (1) problem searching, (2) problem solving, (3)
initiative learning, (4) thinking process, (5) establishing the patient-doctor
relationship, (6) establishing the doctor-nurse relationship, (7) interaction
with peers, (8) professional knowledge, (9) clinical techniques, and (10)
medical notes writing. Forty-three completed questionnaires, evaluating 25
interns, were returned. Of these 25 individuals, 14 had participated in PBL
education and 11 had been taught using the conventional variant. 

Results: No statistically significant differences were demonstrated for gender or aver-
age school records between the interns who had been taught using the PBL
and conventional methods. Statistically significant superiority was demon-
strated for interns educated using PBL in three of 10 areas including, think-
ing process, professional knowledge, and clinical techniques.

Conclusion: Analysis of the questionnaire results clearly demonstrated that the introduc-
tion of the PBL method of teaching at the university was efficacious in terms
of the competence demonstrated by the interns when entering clinical prac-
tice.
(Chang Gung Med J 2002;25:758-63)
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Problem-based learning was introduced in the
1970s and had become fully developed by the middle
of the 1980s.  The main emphasis of PBL education
is to establish patient-doctor relationships, respect
for life, and acknowledgement of the patient as a
complete and perfect entity and not a collection of
separate organs.  Further, a sense of professional
duty is impacted to the medical students together
with a clear indication of their role of the medical
profession.  This hope is this will allow doctors to
regain lost dignity.(9-11)

The Chang Gung University School of Medicine
adopted the PBL teaching method in 1999.  The PBL
education in Chang Gung University School of
Medicine was hybrid curriculum.  We adopted a
model of parallel progress in the traditional and new
curricula in order to protect and develop accuracy
and completeness.  PBL case conferences have been
discussed weekly in the clinical medical PBL small-
group tutorials, which we were held during the first
class period of every Friday.  On Saturday and
Sunday, students were allowed to go home.  The sec-
ond class was on Tuesdays, and on Wednesdays,
there was a wrap-up hour, at which the faculty mem-
ber who gave the question presented a general sum-
mary.  Each case was designed to meet the progres-
sive curriculum of the medical course from the
teaching files.  The tutors evaluated the students by
the degree of their participation, preparation, com-
munication, critical thinking and group skills.
Although more than 100 medical students have par-
ticipated in this new form of education, the clinical
efficacy of the new teaching method has been very
difficult to assess.  Thus, to address this verification
problem a questionnaire was designed.  Instructing
doctors were asked to score each intern's ability
across a number of specific skills, as defined in the
questionnaire, and the results were analyzed to eval-
uate the effect of the PBL teaching method in a clini-
cal setting.

METHODS

At the start of the new school year, question-
naires were given to the medical directors a week
after the arrival of the new interns for the
Departments of Medicine and Surgery at Chang
Gung Memorial Hospital.  The directors were asked
to score the ability of interns on 10 items using a 10

point scale.  The items included (1) problem search-
ing, (2) problem solving, (3) initiative learning, (4)
thinking process, (5) establishing a patient-doctor
relationship, (6) establishing a doctor-nurse relation-
ship, (7) interaction with peers, (8) professional
knowledge, (9) clinical techniques, and (10) medical
note writing.  The score system was divided into five
levels, namely excellent (9-10 points), good (7-8
points), fair (5-6 points), poor (3-4 points), and very
poor (1-2 points).  The instructors evaluated one
intern in their term, therefore, they did not rate both
PBL and non-PBL groups.  The academic depart-
ment of their school was informed of the assessment
score of those students.

Of the 60 questionnaires distributed, 45 were
returned.  Two were discarded because they were
incomplete, and 43 met the required inclusion crite-
ria.  In total, 25 interns were evaluated.  An average
score was obtained where two or three instructors
evaluated one intern.  The studied interns were divid-
ed into two groups consisting of 14 that had partic-
ipated in PBL education and 11 that had not.

Continuous variables were summarized using
means and standard deviations, with comparisons
evaluated using the Wilcoxon Rank Sum test.  The
Fisher's Exact test was used to compare categorical
variables.  Statistical significance was set at the p <
0.05 level.  All data were entered into a database and
analyzed using the Statistical Package for the Social
Sciences (SPSS Version 10.0; Chicago, Ill) for
Windows.

RESULTS

Fourteen interns had participated in the PBL
education method (M:F, 11:3) and 11 had not, (M:F,
9:2).  The average school assessment score for the
PBL group was 83.40¡ 4.39 compared with 81.17¡
3.56 for conventionally instructed analogs, with no
significant difference demonstrated (Table 1).

Table 1. Group Comparison of Study Variables

PBL group Non-PBL group p

Gender (M:F) 11:3 9:2 1.000

Average school record 83.40 ¡ 4.39 81.17 ¡ 3.56 0.248

Abbreviations: M: male; F: female; PBL: Problem-Based
Learning
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Comparison of the mean questionnaire scores
(Table 2) revealed that the PBL group was superior
to the non-PBL analog for all 10 of the assessed
skills; however, statistical significance was demon-
strated for only three items.  The three were thinking
process (7.96¡ 0.92 vs. 6.92¡ 0.76; p = 0.008), pro-
fessional knowledge (7.99¡ 0.89 vs. 6.97¡ 0.84; p =
0.007), and clinical techniques (7.90¡ 0.76 vs. 6.74
¡ 0.75; p = 0.001).

DISCUSSION

Assessment of the medical students by high-
ranking residents or other clinical supervisors is usu-
ally a valid index for evaluation of teaching methods,
as these instructors and supervisors are in regular
contact with the students.  Further, the experience of
the senior members of staff, with respect to assess-
ment of the interns' ability, might reasonably be used
as the basis for a reliable comparison of PBL and tra-
ditional teaching methods.  Some reports have deter-
mined that the evaluation of students by high-rank-
ing supervisors is not reliable, however, because the
majority of students are given a positive assessment
by their teachers.  A report on the efficacy of a teach-
ing method used to teach fourth year students at a
New Mexico University revealed that the evaluations
of internal and auditing students by instructors were
negative and statistically insignificant.  In our study
of interns at the Chang Gung Memorial Hospital, it
was demonstrated the adaptation of PBL education
was efficacious, with statistical significance demon-
strated in three specific areas including, thinking

process, professional knowledge, and clinical tech-
niques.(12)

The tendency of clinical instructors to assess
PBL students favorably has been demonstrated in
this study, and they strongly support the PBL cours-
es.  However, the superior assessment of the PBL
students was not confirmed statistically in terms of
their overall clinical performance.(13-21)

The major advantages of PBL education include
allowing for earlier contact with the patients and
clinical theory, imposing an initiative learning atti-
tude, letting the student appreciate the practical uses
of learning and acknowledging an endless amount of
learning to do.(9-11) In our study, the differences
between the PBL group and the non-PBL analogs
were statistically significant for thinking process,
professional knowledge, and clinical techniques.
The advantages of the PBL group can be explained
by this PBL education which can encourage the stu-
dents to spend more time on patients' problems.  It
also encourages them to gather more information
about their patients using various methods including
detailed history, physical examination, laboratory
data and image interpretation. 

Our major concerns were that statistical signifi-
cance was not demonstrated when comparing the
average scores of problem searching, problem solv-
ing, learning motivation, and interaction with the
peers' scores.  The achievement of the objectives of
motivating students to learn to facilitate the acquisi-
tion of higher-quality education, foster the spirit of
initiative learning and encourage independent think-
ing appeared to fail.  This is probably a consequence

Table 2. Comparison of Item Scores between PBL and Non-PBL Groups

PBL group Non-PBL group p

Problem searching 7.86 ¡ 0.98 7.26 ¡ 0.78 0.118

Problem solving 7.37 ¡ 1.13 6.92 ¡ 0.57 0.199

Initiative learning 8.07 ¡ 1.03 7.50 ¡ 0.83 0.100

Thinking process 7.96 ¡ 0.92 6.92 ¡ 0.76 0.008 (<0.05)

Patient-doctor relationship 8.15 ¡ 0.98 7.59 ¡ 1.04 0.171

Doctor-nurse relationship 8.36 ¡ 0.65 7.63 ¡ 0.92 0.052

Interaction with the peers 8.49 ¡ 0.94 7.83 ¡ 0.94 0.081

Professional knowledge 7.99 ¡ 0.89 6.97 ¡ 0.84 0.007 (<0.05)

Clinical techniques 7.90 ¡ 0.76 6.74 ¡ 0.75 0.001 (<0.05)

Medical notes writing 7.63 ¡ 0.85 7.30 ¡ 0.99 0.468

Abbreviations: PBL: Problem-Based Learning
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of the small sample size or the relatively short con-
tact time between the clinical instructors and the stu-
dents.  Thus, in future investigations of this type the
statistical verification of analogous questionnaires
will require a substantially greater sample size.

We are also concerned about the performance of
the interns educated using the PBL method entering
the clinic.  It seemed that apparent advantages were
not seen in writing clinical history and improving
patient-doctor and doctor-nurse relationship.  This is
probably due to the negligence of cultivating stu-
dents on these two areas during the early stage of
designing the PBL teaching method.  In the
rearrangement of other courses, one should empha-
size these areas.

The specific limitations of this study require
attention.  Firstly, of the 60 questionnaires distrib-
uted, 45 were returned, and two were discarded.  The
sample size was very small which possibly influ-
enced consequences. Secondly, all the students in the
PBL group were from Chang Gung University
School of Medicine.  However, none of the students
in the non-PBL group was from the Chang Gung
University School of Medicine.  Thus, since the
Chang Gung medical students had early contact with
the instructors of Chang Gung Memorial Hospital
and the non-Chang Gung medical students did not,
previous interface may have influenced the results of
this study.  Fortunately, these instructors just evaluat-
ed one intern in their term and they did not rate stu-
dents in both PBL and non-PBL groups.  The bias
effect of raters was possibly diminished. Finally,
questionnaires were given to the medical directors a
week after the arrival of the new interns, the relative-
ly short contact time between the clinical instructors
and the students was noted.

Despite these limitations, we believe that PBL is
an educational method that should be considered as
an alternative to the traditional, discipline-based,
approach to teaching.  Using our newly designed
questionnaire, the results of the present study are
encouraging.  Three years after adopting PBL educa-
tion at the Chang Gung University School of
Medicine, strong evidence has been produced that
the PBL teaching method is advantageous in terms of
improving the ability to think and deal with patients'
problems for interns that are entering their clinical
courses.
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