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Abstract

This paper presents a case study of applying
problem-based learning in the format of web-based
environment. It first describes the features and
rationale behind problem-based learning approach,
and then introduces the development of web-based
environment as well as its implementation of a
university classroom in facilitating students' team-
working. It then discusses results of the evaluation
conducted to understand the effectiveness of this
technology application.  Findings show that most
students have positive attitude toward this application,
and they think the system can help their team-working
in the problem-based learning process. Also students’
feedbacks demonstrate that their learning from the
web-based problem-based learning approach is
significantly improved.

1. Introduction

The Problem-based Learning (PBL) was launched
as an alternative approach to traditional professional
education and has been wide spread all over the world
either in professional education programs or general
higher education practices. Besides, in the past decade,
scholars globally are devoted themselves to applying
new technology into instructional activities and also
are interested in studying the effectiveness of teaching
and learning with technology. This study adopts the
problem-based learning approach and implements it in
a university agricultural information course with
technology infusion to facilitate the process of
students’ team-working and learning. And this paper
describes the development and application of a web-
based environment designed to facilitate the process of
problem-based learning, which provides a detailed
records of all the steps followed during the process in
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an attempt to analyze how student reason and learn
throughout the problem-based learning sessions.

2. Rationale of problem-based learning

All printed material, including text, illustrations,
and charts, must be kept within a print area of 6-1/2
inches (16.51 cm) wide by 8-7/8 inches (22.51 cm)
high. Do not write or print anything outside the print
area. All text must be in a two-column format.
Columns are to be 3-1/16 inches (7.85 cm) wide, with
a 3/8 inch (0.81 cm) space between them. Text must be
fully justified.

Problem-based learning was characterized as a
collection of carefully crafted, ill-structured problems
that reveal the underlying principles and concepts of a
knowledge domain through descriptions of real life
events and experiences, and serve as the stimulus and
focus for student activity [7]. It was originally defined
as a student-centered instructional method, which puts
students in a real world situation and expects them to
find out the problems they are interested. Students
discover the problems by themselves, trying to figure
out their own solution to the problem and generating
new learning needs through the process of problem
inquiring [1]. Comparing to the traditional instruction
method, researches also show that students perform
different ways of knowledge generating and processing
in problem-based learning [2].

The widespread use of the PBL in medical schools
around the world has been accomplished by a large
number of research studies on PBL process and
outcomes. PBL is introduced to medical education in
Taiwan since 1992 [6], most of related researches and
experiments are directed by medical schools, too. But
except for medical education, problem-based learning
can be also applied to many kinds of curricula such as
business, law, education, engineer, science and ethics,
etc [10]. The adequacy of application largely depends
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on the characteristics of the knowledge domain, which
directs the complexity of the problems in problem-
based learning.

Broadly, two main areas of research on PBL can be
identified: (a) comparison with conventional curricula
regarding acquired knowledge, reasoning skills,
motivation and attitudes towards learning; (b) the
evaluation of students’ satisfaction with and
perspectives on learning using the method [3]; and (c)
roles such as instructors, tutors and students play in the
process of problem-based learning session. Growing
concern about problem-based learning modules
(PBLMs) and problem-based learning systems (PBLS)
are also expressed in many papers, in which some
possible methods and mechanisms of improving PBL
were suggested.

However, most of these systems concern the
process of problem-based learning, few attention is
paid to the content and learning students generated in
the process. This may be partly due to the extreme
diversity of the learning environments created during
PBL sessions, which cannot easily be captured by the
tutor or even by a professional observer. In order to
overcome this difficulty, this study intends to apply
web forum companied with the instructional design of
the course website, to effectively provide and record all
the information in the learning environment and also
attempt to facilitate the PBL process student involved.

3. Technology in PBL approach

With the rapid development of Internet, web-based
environment performs many kinds of information
formats and functions exceed which conventional
classrooms could provide. The vantage of world-wide-
web includes:

(a) Multiple presentation via medium in the same
time.

(b) Non-linear connection allow browsers/learners
to select information they are interested.

(c) Comment protocol to contain and integrate
many kinds of media types.

(d) Easy to extend additional, interactive functions
into one website [4].

Learning through web is also convenient for
students to interact and share with information, the
same teaching material can be presented to the
students, assuring uniformity of criteria used to access
the information, each working group and individual
can evolve their own strategy of moving through a
problem, and the records of the students’ work can be
easily recovered and analyzed [8].

Although there are more and more attentions drawn
by instructors to explore the possibility of integrating
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technology or web-based environment in classroom,
and maybe in the problem-based learning approach,
however, few of them are systems that truly integrate
this PBL approach in the technology or web systems.
Some may use a web discussion board or forum to
facilitate students’ discussion; others may use a course
or learning management system to put instructional
materials online, yet they can just support part of the
learning that students may need in their team-working
or learning process of PBL approach.

4. Design of web-based PBL environment

This study tries to develop a prototype of web-based
PBL learning environment which contains components
of general course management system as well as
special features of problem-based learning support.
Throughout the use of discussion forums and group
PBL working system developed for each group to help
group members share their experience and thoughts
online, it also help the group to automatically collect
their team-working data and products which can also
be aggregated as group portfolios to present their team
work products in the same web-based environment.

4.1. Course background and needs analysis

This study was conducted in the context of a course
for both graduate and undergraduate levels entitled of
“Telecommunication  Systems  for  Agricultural
Information” offered by the Communication Program
of a university in northern Taiwan. The main course
objective is to improve the students’ understanding of
the effective application of communication process and
technology available to facilitate the diffusion of
innovative technologies and communication strategies
of agricultural information. In this context it was
thought to be relevant with implementation of the PBL
methodology as an instructional and learning strategy
with the following consideration. Those are to develop
the abilities of:

(a) Analysis and Inference: students are expected to
define the problems of the communication of
agricultural information in the real world, and to
explore the causes and solutions to the problems.

(b) Data collection and management: students need
to learn to collect and analyze whatever resources that
might be related to the problems they defined with
theories and practical cases.

(c) Expertise and mastery of the domain knowledge:
students are asked to discuss in their group and provide
any information they referred on the course website.
By doing so, all information would be recorded and
used for their project works so that they can further
analyze the information and to come up with their
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solutions.  Moreover, it is hoped throughout the

process, students in a group can also construct their PRLLAVE 1B Workbesch
EMR sabjnct
knowledge together as many researchers argued that amezmumgm i
the integration of technology in learning should be able N—
to enhance students’ knowledge construction [5], R

especially for collaborative learning. L et L

. . B EFIRE
4.2.1. Overviews of the system. As mentioned in
. . . . . RS Data Miscellanea

previous session, this system contains of functions of L e Sl

R

general content management  system such as —

announcement, course information, lecture notes of EE
each class, and instructor’s contacts (see Figurel). Figure2: Introduction to PBL
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4.2.2. Functions for PBL team-working. There are

Initial
some functions developed specifically for students’ II prove
o . | oo
team-working in the problem-based learning process
Prablem List

such as the introduction to the PBL approach (Figure
2); the discussion forums that include different phases
of PBL processes (Figure 3); the PBL working system
for collaborative work including all members
contribution (Figure 4); and the group portfolios as
final products of team-working (Figure 5).
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Figure4: PBL working system
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Figure5: PBL group portfolios
5. Evaluation of the system

The researchers try to investigate how the web-
based environment we developed can facilitate
students’ learning in the problem-based learning
approach and conduct an evaluation study in collecting
students’ attitudes toward this web-based PBL system.
A class of 18 students divided into 3 groups registered
the course and participated in the study in spring 2004.
The instructor introduces the process on the course
website as: define problem; form hypotheses; collect
data; verify hypotheses; propose solutions with an
action plan to ensure the group working process. At the
end of the semester, questionnaires with likert type
items and open-ended reflections are designed by the
researchers and distributed to students to determine the
effectiveness of the system with PBL approach.

6. Results of the study

Based on results of the questionnaires, most
students showed very positive attitude toward the web-
based learning environment that include all those
online course information as well as many functions
and mechanisms the website provided in support of
their group team-working in problem-based learning.
Some students who play a very active roles in their
groups by sharing a variety of information they
collected and posting a lot of comments on the system.
They also lead the discussions and inspire other
members to participate more actively and this kind of
enthusiasm truly improves the group performance and
helps their team work online. This is especially valued
in the groups that are composed of students from
different departments because they can not see each
other often in person but still can effectively work
together online.

All groups of students comment that they thought
the PBL working system that is embedded in the
course system is very helpful to their work throughout
PBL process. By following the problem-based
learning process with scaffolding of the PBL working
system, it makes their reasoning of the problem more
logistically and effectively. Furthermore, design of the
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system also makes it easier for them to look up and
integrate all information and resources needed that
might collected or contributed by different group
members at various time points. Furthermore, with
clear records of all information of each phases of PBL
process, the instructor and tutors can easily give
feedbacks to students in a proper way, which also
receive students’ positive appraises by their reflections.

Through the instructor and tutors’ evaluation, the
problems all groups of students chose and their
working processes are appropriate and closely related
to the core issues of agricultural information. Besides,
findings suggest that in order to form the hypotheses
and propose the solution with an action plan, students
need to make connections among all relevant sources
of information that they learned before to figure out the
possible ways, most students report that this is the first
time they know what and why they learn rather than
just memorizing the content on the textbooks, echoing
findings by Schmidt [9], problem-based learning
facilitate the process of learning via activating
students’ prior knowledge.

7. Conclusion

Problem-based learning approach encourages
instructors to uses authentic problems in real life as
stimulus and focus for student activity in the context of
teamwork. Students need to collect a variety of
information and engaged in the group discussions to
successfully complete their PBL work. Web-based
environment with specific PBL working functions can
effectively facilitate students’ needs of information
collection and sharing, as well as their discussions. It
also helps record their group learning processes and
can scaffold their works in the PBL process. This
study proves a good design and development of a web-
based PBL system can successful support students’
effective team-working and learning in the PBL
approach.

Results of the study also show that students of the
class all view the PBL approach as well as the web-
based environment as an innovation in their learning
experiences. Although at the beginning of the class,
some students might feel confused with this PBL
pedagogy due to the requirement of highly demand of
collaborative working with group members as well as
the self-directed learning approach. However, along
with the progress the group has made, with
clarification in class meetings and online tutoring by
instructor and tutors, students find it’s very valuable to
have this kind of learning experience especially they
can finally come up with constructive and valuable
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solutions to the problem and even can propose and will
be accepted by the stakeholders of the problem.

As the researchers’ reflection, this can not be done
successfully without a proper design and technology
implementation of the web-based PBL system. The
important information recorded by the web-based
system could show how students in the group interact
with each other to confront, identify, testify and solve a
problem. It not only can provide valuable information
to instructors in the class to understanding more about
students learning and to help them with better tutoring
in the process, but also which can provide empirical
evidence for researchers of problem-based learning as
well as professionals in computing technology in
education in the future.

In summary, this study highlights the importance of
matching the curriculum goal with appropriate
selection and adoption of information technologies or
web systems as well as instructional pedagogies to
maximize the impact of technology in education.
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