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Abstract
Objective: To compare the online (OPBL) and in-class problem-based learning (IPBL) in terms of
educational achievement.
Methods: A pre-test and post-test study design of a three-week research project was performed in
volunteering students of two academic years. After completing the pre-test, the IPBL group
underwent a formative assessment. The instructor then held an open discussion for further
explanation and clarification. Afterwards, students faced another formative test to earn their
achievement scores. The three-hour activities in each learning specification part took place exactly a
week apart. On the other hand, the OPBL group performed all tests by logging on to a website. The
program not only established their weaknesses and urged them to explore for core knowledge, but
also recorded students’ profiles. After three weeks, a post-test was arranged for both groups.
Results: The pre/post-test score and growth of knowledge of the IPBL and OPBL group were 4.57 
2.92, 23.74  7.58, 54.32% and 4.94  6.31, 31.67  7.07, 76.01%. There was no statistically
significant difference between pre-test scores of the two groups. In both groups, post-test scores were
higher than the pre-test ones.
Conclusions: The on-line learning yielded flexible arrangement for self-directed learning (SDL) with
better learning achievement.
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Introduction
Problem-based learning (PBL) is proposed to
help students exhibit sufficient retention of
information, develop an integrated knowledge
base, expose them to clinical experience at an
earlier stage, set up student-staff liaison, and
express overall motivation towards lifelong
learning (Tipping, 1995; Robbs, 1994; Ritchie,
1994; Pereira, 1993).
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It is believed that given different background
knowledge, students could learn equally
successfully and express their understanding
of core knowledge of the subjects. The PBL
teaching program breaks down course
materials into manageable units, each with
their own clear objectives and assessment on
patient problems. Students perform selfdirected learning on the selected subject in
small groups. As student-centred learning,
they must demonstrate mastery on criterionreferenced tests or correct deficiencies before
moving on in their work. Students who do not
satisfactorily complete a topic need to attend
an additional instruction until they succeed.
Instructional staff work like coaches, devoted
to help students deal with their deficiencies
and motivate them until the entire class can
progress together (Schmidt, 1983; Morrison &
Murray, 1994; Savery & Duffy, 1995; Barrows,
1996; Peterson, 1997; Greening, 1998).
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This learning method supports a conceptual
framework on varied educational matters.
First, it is a student-centered learning
approach as laid down by John Dewey in
1940; a selected subject represents the body
of knowledge for students’ interest since they
are
about
to
perform
their
career
advancement.
Second,
it
applies
empowerment evaluation defined by David M.
Fetterman in 1996, which take into account
stakeholder engagement.
Through student empowerment, PBL has a
strong reputation for enhancing student
motivation towards learning tasks and
providing an unconstrained environment
(Honebein et al., 1991; Greening, 1998). The
method promotes the learner’s role as the
decision-maker and planner, self-assessment
designer, and the implementer of the
discovered information. The researchers play
the role of a ‘good friend’, facilitating learning
and stimulating referral to databases, while
fostering a context conducive to learning.
At present, the diversity and complexity of
current medical information require students to
be on the alert for progress in their knowledge.
In addition, the online learning method is
increasing in popularity. It is challenging and
stimulating to the curiosity of students, as well
as promptly interacting with other databases
(Levine, 2002; Towle et al., 2006; Rossett &
McDonald 2006; Heath et al., 2008; Amesse et
al., 2008; Cadwell, 2008; Bridge et al., 2009;
Modica et al., 2009). Students are highly
independent in studying the selected subjects
of their current interest with a complete scope
of content and quality. Therefore, we would
like to know which learning procedures
between the in-class problem-based learning
(IPBL) and the online problem-based learning
(OPBL) is better help to fulfil students’ goals.
Analysis of arterial blood gases (ABGs), a
procedure to assess pathophysiological
changes in respiratory, renal, cardiovascular,
or metabolic systems of critically ill patients,
was chosen as the prototype subject under
this study.

to be applied clinically. To ensure that all gave
their best efforts, students were informed of
the significance of this research project under
the support of the faculty. Their participation
did not affect their final summative
examination scoresin anyway. They indeed
posed a research challenge, as their
background knowledge was minimal for
clinical application. The selected subject was
likely to be applied to patient care in the
operating theatre and intensive care unit in the
next few weeks. In class, each group first
completed a written pre-test of 40 short
answer questions within one hour.
The concepts and scope of ABGs were
classified into three learning parts. This was
designed to identify students’ misconceptions
in the selected subject. Each part had at least
20% of the subjects related to each other and
consisted of two formative tests. All tests were
developed by using a concept and knowledge
map of the selected subject to determine the
table of specifications (Treagust, 1988; Novak,
1996).
The first formative test had 15 open-ended
questions, while the second one consisted of
10 questions, with each containing four subitems. Each question in all tests required short
case-based answers, with each case including
brief patient’s history, a report of laboratory
tests and assessment questions. Students had
to pass all three parts in an orderly way. To
qualify for the next level, a student must
complete each test with a score of no less
than 80%.

Methods

After the pretest, the IPBL group performed
two formative tests using the paper-pencil
method. During a one-hour formative test,
students were able to refer subject contents
through any available textbooks, which
provided them with current and relevant
information. In addition, for further explanation
and clarification, the instructor held a one-hour
open
discussion.
Afterwards,
students
performed another one-hour formative test to
earn their achievement scores. Both formative
tests in each learning specification part took
place exactly one week apart.

Twenty-three
and
thirtysix
(n=59)nurse
anesthetist students in two academic years,
Department of Anesthesiology, Faculty of
Medicine Siriraj Hospital, Mahidol University,
were included in theIPBL and OPBL groups
respectively. They all volunteered to join the
three-week study project without any
honorarium; their only benefit was knowledge

In comparison, the OPBL group performed two
formative tests by logging on to a website
where students could spend free time at their
own pace over the next three weeks. The
program identified learning weaknesses while
avoiding giving direct answers immediately
after each test. In other words, to get the
proper answer for each item of the test,
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