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INTRODUCTION

There is tremendous pressure today for faculty in aca-
demic environments to use Web-based technologies to
deliver online instruction. One reason for such pressure
comes from the fact that technology can be an effective
tool to deliver online instruction. Regardless of the rea-
son, too often the pressure results in using Web tech-
nologies as classroom management tools, such as for e-
mail, attendance, and posting syllabi, rather than as an
effective online curriculum tool to deliver instruction for
courses. These online courses have become known as e-
learning, which in its strictest sense covers training,
teaching, and learning programs that use networked tech-
nologies as the medium of choice to deliver instruction.
Unfortunately, a great majority of e-learning sites are
designed and developed without much regard for apply-
ing pedagogy. The most fundamental step in the design
and development of effective e-learning environments is
the recognition that they must be based on an effective
pedagogical model.

There are numerous pedagogical models that have
been applied to develop e-learning sites (Gillani, 2003).
However, with the explosion of the Web as a medium of
delivering instruction, problem-based learning that is
based on a constructivist pedagogical model is beginning
to become popular as an effective model for delivering
instruction online. Problem-based learning (PBL) is an
approach to teaching where learning results from working
with a presented problem. A PBL model can be defined as
an instructional strategy in which students are con-
fronted with real-world problems and are supported in
carrying out research to find meaningful solutions. There
are good reasons for PBL to become a popular model for
developing e-learning applications.

First, it is the matter of timing. We have known for
several years that if we can adapt new instructional
techniques to the Web, it can be an effective tool to
transform the learning process to meet the challenges of
education-on-demand. PBL is the right response for the
Web to be the tool of choice to deliver instructional
objectives. The Web was initially used instructionally by
simply pasting traditional text-based materials without
much regards to pedagogy. Many students under this

approach simply memorized the pasted material on the
Web just to pass the test. Then, within a few months after
the test, students either forgot their knowledge or could
not apply their knowledge in real-life situations. However,
if the PBL model is applied to the design of Web sites,
students’ attitudes toward learning are changed, and they
learn better and retain new knowledge more readily. Fur-
thermore, PBL not only enhances instruction, it is also
instrumental for students to learn how to learn for life.

Another reason why application of PBL to the design
of e-learning can be successful is because it is similar to
the way scientists and adults learn. Gwendie Camp (1996)
cites Knowles who has proposed the following criteria for
an effective condition of learning:

…a learning environment characterized by physical
comfort, mutual trust and respect, mutual helpfulness,
freedom of expression, accepting of differences, where
learners perceive the goals of the learning experience to
be their own goals, where learners accept a share of
responsibility for planning and operating the learning
experience and therefore have a commitment to it, where
learners participate actively, and sense progress toward
their own goals. Adults feel a need to learn when the
learning process relates to and uses their own
experiences. (Camp,1996, p. 1)

Learning on the Web is not any different from learning
in a traditional classroom environment for adults. A PBL
approach to designing e-learning environments to edu-
cate students supports all the above criteria proposed by
Knowles for effective learning.

ORIGINS OF PROBLEM-BASED
LEARNING

The origin of problem-based learning can be traced back
to the writing of scholars like Dewey (1916), Vygotsky
(1978), and Piaget (1952, 1964). John Dewey, one of the
first American educational philosophers, believed that
teachers should teach to students’ natural instincts.
Dewey believed that students will learn by doing some-
thing. He wrote,



582

Problem-Based Learning and the Design of E-Learning Environments

Methods which are permanently successful in formal
education … go back to the type of situation which
causes reflection out of school in ordinary life. They give
pupils something to do, not something to learn; and the
doing is of such a nature as to demand thinking, or the
intentional noting of connections; learning naturally
results. (Dewey, 1916, p. 154)

Another influential scholar whose writing has been
instrumental in the development of the problem-based
approach is Vygotsky. He believed in the social formation
of the mind, and he claimed that all higher human func-
tions develop at two levels: the social plane and the
psychological plane.

Every function in the child’s cultural development
appears twice: first, on the social level, and later, on the
individual level; f irst ,  between people
(interpsychological), and then inside the child
(intrapsychological). This applies equally to voluntary
attention, to logical memory, and to the formation of
concepts. All the higher functions originate as actual
relations between human individuals. (Vygotsky, 1978,
p. 57)

Vygotsky introduced the zone of proximal develop-
ment to explain the dynamic relationship between learning
and how development is transformed from the
interpsychological level to the intrapsychological. He
defines the zone of proximal development as “the distance
between the actual developmental level as determined by
individual problem solving and the level of potential
development as determined through problem solving
under adult guidance or in collaboration with more ca-
pable peers” (1978, p. 86). Vygotsky’s theory influenced
scholars such as Schumann (1962) to develop PBL as an
instructional method.

Yet another scholar who influenced the development
of PBL is Jean Piaget. Piaget himself was never involved
in the design of pedagogical models, however, he viewed
learning as a dynamic process where learners construct
their own knowledge by interacting with the world. The
role of teachers, Piaget believed, is not to impose steps,
procedures, and rigid structure, rather they should be the
architects for learning environments that facilitate a pro-
cess in which students would be able to construct their
own knowledge.

These three scholars influenced a historical move-
ment in the US that has become known as the constructivist
movement. The constructivist movement in the US im-
pacted instructional design, teaching models, and educa-
tional technology. Constructivism assumes that “knowl-
edge” is not an absolute but is “constructed” by the
learner based on previous knowledge and overall views of

the world. The main impact of constructivism can be seen
mostly in inquiry-training models. Schumann (1962), who
was obviously influenced by Piaget and possibly by the
writing of John Dewey and Vygotsky, introduced the
inquiry-training model as a pedagogical tool to the design
of curriculum. The inquiry-training model is a structured
teaching model that allows individuals to learn the way
scientists learn. Such a model follows specific phases of
instruction that include solving a real problem by making
hypotheses, gathering and organizing data, and testing
different hypotheses to come up with a possible solution
in dealing with the problem.

The evolution of the inquiry-training model during the
1960’s culminated in a new approach that we call problem-
based learning. The most widely implemented use of PBL
was first in medical schools. From its origin at McMaster
University, Canada’s most innovative medical doctoral
university, PBL was gradually adopted by other medical
schools, and its application continued to increase through
the 1970s and 1980s. Now, however, we are seeing an
explosion in the use of PBL in its various adaptations.
Today, adoption of PBL as a teaching and learning strat-
egy is becoming popular by the faculty of various depart-
ments at major universities. In recent years, K-12 educa-
tors have also been using PBL to teach a variety of
curriculum.

THE STAGES OF A
PROBLEM-BASED LEARNING
MODEL

PBL has three basic characteristics that include present-
ing a problem, providing resources for research, and
scaffolding students to test their solution to the problem.
There is no set agreement with educators who use PBL
about the syntax or order of presenting the problem and
the process students need to go through in order to solve
the problem. PBL begins with presenting a realistic prob-
lem that students can recognize and understand. It then
proceeds with students working together to determine the
key issues and then solving the problem under the sup-
portive guidance of the teachers. This process is espe-
cially true when PBL is applied to using the Web as a
medium of delivering instruction. However, in order to
have guidelines for the sequence of instruction for the
Web, I have found that the following syntax works effec-
tively for the Web:

• Problem: Present a problem situation that is messy,
authentic and is likely to occur in real life.

• Design Specification: Specify the goals that stu-
dents need to achieve. These goals may include
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