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Can Problem Based Learning Improve Academic
Performance?
Samuel Olajide Owolabi and Diana Sarah Kyolaba
This study delved into the effectiveness of Problem-Based Learning (PBL).
Specifically, it attempted to find out if the adoption of PBL can do better than
other methods, in enhancing academic performance and an experiment, in
which 56 first year Economics students of Kampala International University
(KIU) were categorised into experimental and control groups, was used. Before
the treatment, a pre test on what the students knew about unemployment was
administered to all. The mean score of the experimental group in the pretest was slightly higher than that of the control group. But the difference was
not statistically significant. Using the PBL approach, the experimental group
learnt about unemployment for a month. The control group was also lectured
for a month on the same topic. At the end of the treatment, a post-test was
administered to the two groups. The mean score of the experimental group went
up by 22.61 marks while that of the control group increased by 20.96 marks.
The difference in academic gains of the experimental over the control group
was evaluated using the t-test. The difference was found not to be significant
at 0.05% level of significance. Implications are that Economics teachers
should not regard the PBL approach—the new fad in teaching methods—as
the "magic wand" that could raise the level of academic performance, but to
always discern the most suitable method(s) for one to adopt under different
situations.
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Introduction
Problem Based Learning, or learning based on what one experiences, is a
method of knowledge acquisition in which the learner constructs knowledge,
not from what he/she is taught, by a teacher, but from what he/she personally
experiences in his/her attempt to solve real life problems. It is underpinned
by the theory of constructivism. According to Vico cited by Edward & Mercer
(1987), human beings can only clearly understand what they have themselves
constructed. John Dewey (1859-1952) contends that knowledge and ideas
emerge only from situations in which learners have to draw them out of
experiences that have meaning and importance to them (Devries et al.,
2000).
Psychologist Jean Piaget observed that people tend to remember more
whatever is learnt from the experiences of what they have themselves put
together. Constructivism views learning as an active process in which learners
actively construct knowledge as they try to comprehend their world. Each of
us generates his own mental models or schemas through which he/she makes
sense of his/her experiences. According to Piaget, learning is just adjusting
our mental models to accommodate new experiences (Schmidt, 1983).
The radical constructivists hold that cognition serves to organise the learner's
experiential world rather than to discover the ontological reality. This is to say
that it is not the nature of existence per se that is important for cognition to
take place but the way the learner perceives that existence. To a constructivist,
the leaner asks questions on a given problem, he/she then begins to interact
with the environment. This could be free or structured interaction. In his/her
interaction, the learner begins to sense relationships. According to Owolabi
(2000: p.68) the realisation of these relationships constitutes a landmark
in the process of concept formation. The leaner then begins to generate
mental models, schemas, of how to resolve a given problem, interprets his
experiences to answer his/her questions and by so do doing, constructs and
acquires new knowledge.
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Indeed, the Stone Age people must have been developing schemas, when
interacting with their environments, for answering questions bugging their
minds. This is the idea on which PBL is based.

If the learner wants to know how the prices of maize are determined in the
market, for example, he/she visits the market to observe the selling and
buying of maize over a period of time. He/she sees how the supply of maize
increases more than demand in season and how the price drops. When the
supply of maize is more than what the buyers need, there will be a glut in the
market. Some sellers would compete for selling by reducing their prices. Other
sellers would follow suit, for every seller is desirous of selling out and returning
home. The learner also notices how the supply reduces more than demand
out of season and how the price rises. He/she then realises that the prices are
determined by the market forces of demand and supply. He/she constructs
the knowledge him or herself and internalises it. This process resembles
the systemic approach to resolving problems or meeting challenges that are
encountered in life and career
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The Use of PBL in University Teaching.
The traditional methods of knowledge delivery including the familiar lecture,
or 'talk-and-chalk', discussion and project methods have been used to solve
problems. The teaching and learning of Mathematics, for example, involves
solving problems. But this problem solving often takes place after the students
have been sufficiently lectured on the principles underlying the techniques.
These problem solving exercises are purely abstract and theoretical.
In contrast to the problem solving undertaken in the various traditional
methods of teaching, PBL is defined by Aggarwal (1982) as a planned attack
upon a difficulty for the purpose of finding a solution. It is a method in which
a person uses his/her ability to solve problems that confront him/her. It is a
way of solving real life problems through personal experiential encounters.
The method places emphasis on finding concrete or practical solutions to
problems. The method can also provide college students with the opportunity
of solving abstract problems by themselves.
Like the project method, PBL consists of students working on some tasks with
relatively little interaction with the teacher. The approach focuses on what
students do rather than what the faculty do (McDonald & Isaacs, 2001). The
concept of PBL is, therefore, not entirely new. The term "PBL" was coined from
the method of getting students to acquire knowledge by themselves adopted
by McMaster Medical School in Canada in 1960 (Barrow and Tamblyn: 1980).
The school created a learning environment in which small groups of students
cooperatively engaged in self-directed research into issues of interest. Since
then the term PBL has been used to describe a method in which students
construct knowledge themselves after interacting with the environment. This
study set out to find out if PBL would be a more effective learning style for the
Economics students of KIU.
Methodology
Economics was one of the courses offered in the Faculty of Education of
the university. Less than 15% of the students in the Faculty were registered
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for the subject. This was the smallest group in the Faculty. Even then the
academic performance of the group was unimpressive. The poor performance
of students in the subject could, of course, be due to many factors, including
the quality of passes at the Advanced Level of the students admitted, the
socio-economic background of the students, learning resource situation at
the university, academic qualification and teaching experience of the lecturers
and the teaching method that was commonly used.
Of these factors, only the effect of the teaching method on academic
performance was singled out for inquiry because it is the teaching and learning
method, more than anything else, which can explain variations in academic
performance of the same group of students at two different points in time.
It was observed that the major method of knowledge delivery in the department
was the lecture method. The researchers hypothesised that the group method
of acquiring knowledge in a learner-centred environment, where learners
have to discover what they have to learn in practical ways (PBL) would yield
better academic performance. In other words, the researchers wondered if
the poor performance of students and apathy towards the subject was not the
consequence of the teaching method hitherto employed, and if the adoption of
PBL in the Economics department would not make a difference.
The experimental research was, therefore, designed to compare the
effectiveness of PBL for the acquisition of Economics knowledge and principles,
with the effectiveness of the traditional lecture method hitherto employed in
the department. The 56 first year students that were offering Economics in
the second semester were purposively sampled for the study. The students
were divided into two groups—experimental and control. To ensure that
intelligence would be equally distributed between them, the students on roll
were systematically picked such that if one fell into a group, the next went to
the other group.
The experimental group adopted PBL while the control group was exposed to
the traditional lecture method. The subject matter was unemployment and the
learning issues included: the meaning, types and causes of unemployment;
Keynesian theory; effects of rural-urban migration; problems of urban
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unemployment; and possible solutions to urban unemployment.
Before the students were allowed to explore and learn about issues of interest
through the PBL method and through the traditional lecture method, an 18-item
test on the subject matter was administered. The scores of the students in each
group in the pre-test were recorded and analysed. Thereafter, the mean scores
of each group in the test of what the students knew about unemployment were
computed. Both groups were given a month to learn about the identified issues
on unemployment. During the one month interval, the experimental group
spent two to three hours each day, from Tuesday to Thursday (lecture periods
for the course)—collecting information on the learning task by observing
the employment situation and interviewing both employed and unemployed
people. The learners came together again and tabled the information they had
gathered through their interactions and observations in/of the labour market.
There was open sharing of new information. The control group, on the other
hand, continued to be tutored using the 'talk-and-chalk' method for the one
month. At the end of the learning period, a post-test was administered to all
the students. The scores of each student and the mean score of each group
was also computed.
Findings
Table 1 shows the mean scores in the pre-test and post-test results of the
groups' academic performance. The experimental group has a slightly higher
mean score in the pre-test when compared with the mean score of the control
group. This shows that the knowledge base of the two groups on the issues of
interest differed slightly. However, the t-test of independent samples showed
that the difference was not statistically significant. It could have been due to
sampling error.
Table 1: Students' Mean Scores in the Pre-Test and Post-Test
GROUP

PRE-TEST MEAN (M1)

POST-TEST MEAN (M2)

Experimental

51.23

73.84

Control

50.32

71.28

After gaining more knowledge through the two methods of knowledge
acquisition, the performance of each group would be expected to improve.
Table 2 shows thatt
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The test statistic has a t-value of 1.03 and, with (N1+N2-2) 54 degrees of
freedom, the critical value of t was found to be 2.00. To be significant, the
obtained from the data must be equal to greater than 2.00. Therefore, the
difference between the post-test gains in academic performance was not
statistically significant. The researchers had to accept the null hypothesis.
This indicates that no difference will be noticed in the mean scores of the
experimental and control groups in 95 out of 100 replications of the experiment.
This suggests a 95% probability that any difference observed was not due to
experimental treatment but due to sampling error.
Discussion
The process of knowledge acquisition involves both students and teachers.
There is interplay of teacher activity and student activity. These two types
of activities can be placed along a continuum. At one end teacher activity
is dominant and at the other end student activity dominates (Tamakloe et
al., 1996). At the end of the continuum where the student-dominated activity
is located is where PBL could be placed. PBL is a method of knowledge
attainment. An extensive body of literature shows that it can be an effective
way of acquiring knowledge (Barrows & Tamblyn, 1980; Brown, Collins &
Newman, 1989; Finkle & Torp, 1995; Omstein, 1995; Boud & Feletti, 1991;
Wilson et al, 1996; Engel, 1997; Samford, 1998; Aggarwal, 2000; SavinBadin, 2000; McDonald & Isaac, 2001; Kachhar, 2002; Bransford & Brown,
2002; and Yoakan & Samposon, 2002).
In this study, PBL proved to be effective. After employing the method, the posttest gains in students' academic performance was positive—the score increased
by 22.61. Even though some people claim that students do react to the idea of
PBL with shock, anger, denial and resistance (Schmidt, 1993) for they might
be taking it to be a ploy of the teacher to shrink his or her responsibility of
teaching, not many studies have found the method to be counter productive.
Cooper & Sweller (1987) only found that if the method is introduced too early in
the learning process it becomes a less effective instructional strategy. But can
we conclude that because it has generally been found effective then it is a better
than any other method? This study did not find it significantly better.

There appears to be no basis for
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topic to be learnt. To discern the most suitable method for a teacher to adopt
under different situations is the art that should be acquired by the trained
teacher.
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