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ABSTRACT

Recently a surge has been witnessed in number of new academic pharmacy institution establishing concern with
quality of graduates passing out. Survey has also established the poor understanding of the health education
among the students. Developed countries have formulated and successfully implemented new strategies to impart
education to the current generation. Problem Based Learning (PBL) is one of the novel technique used in majority
of health universities in US, UK and Asian countries. This has led to tremendous development in the quality of
health science graduates. The process allows a group of student to discuss and solve a real life situation though
discussion. It involves exposing a group of students to a trigger/case/problem asking the student to solve the
trigger within a specified time through a defined process facilitated by a tutor. The student are allowed to go
for self-study based on their discussion and allowed to meet again for second session after a week to solve the
trigger. The student capability can be measured by the facilitator using a designed rubrics or any other evaluation
strategies. This process have proved to enhance the soft skill, cognitive, metacognitive, problem solving and
critical thinking skills among the students. The strategy also helps the students to work in group and develop
a democratic attitude and to judge a problem based on consensus. Indian pharmacy colleges should adopt the
system to install critical thinking ability among the students.
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INTRODUCTION

The last decade has witnessed a significant
surge in new pharmacy academic estab-
lishment pan Asian nation including India,
inflicting concern regarding low levels of
skilled education among graduates. Several
reasons can be cited like inadequate school,
inadequate workplace facilities, ancient mas-
ter and apprentice model and less hands
on trainings. This could seriously replicate
negatively on the standards of professional
graduates. Traditional didactic lectures are
teacher oriented, providing static informa-
tion and cannot enhance the professional
qualities of the scholars. Moreover, if the
scholars are explored and examined on their
critical parameters than the results will not
be very encouraging. New and innovative
methods have been explored to enhance the
quality of graduates among the competitive
world. Problem Based Learning (PBL) is one
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of the novel techniques which has been suc-
cessfully implanted in majority of the health
schools and colleges in developed countries.
It has been defined as a learning method, a
unique approach which uses real practice sit-
uation problems as a starting point working,
as a stimulus or trigger for the acquisition
and integration of new knowledge.! A more
accurate title for the technique has been
suggested like “Student-centered, problem
based, inquiry-based, integrated, collabora-

tive, reiterative, learning”.**

Problem based learning have been proved
to be a success in the enhancement and
development of critical thinking ability,
leadership qualities, self-directed learning,
professional and interpersonal skills, team
working skills, management skills, collab-
orative learning,English speaking qualities,
practicing empathy and many more.”
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Pictorial Abstract

Literature has outlined the importance and effective-
ness of PBL over the traditional method of teaching. A
survey was conducted for graduates of 4 baccalaureate
degrees respiratory therapy programs in the southeast-
ern and south central United States to compare PBL
with the traditional approach of teaching. The result
envisaged substantial satisfaction of students exposed
to PBL,which was additionally evident from student’s
performance in writing registered respiratory thera-
pist examination.'” PBL implemented into the dental
curriculum at the Harvard school of dental medicine-
showed a significant improvement in communication
with patients, critical thinking, independent learning
and substantive improvement in small group settings,
self-assessment and teamwork.!' A study was also con-
ducted to compare the effect of PBL and lecture-based
learning (LBL) on the satisfaction and learning progress
among undergraduate midwifery students. The study
resulted in a strong suggestion of implementing PBL in
the curricula owing to its superlative student satisfaction
and improved application of a theory lesson in clinical
practice.”” PBL is suggested as a constrictive student-
centered and problem-based novel teaching approach
in medical education.” It is geared to facilitate knowl-
edge retention and application while fostering the skills
desired in physicians, such as clinical reasoning, critical
thinking and self directed learning.' The PBL approach
has been found to improve physician competency in the
social and cognitive domains."*

Owing to its effectiveness many leading universities
have integrated PBL in its curriculum.The University
of New Mexico medical school offered a PBL curricu-
lum as an alternative track.'” Over the last two decades,
established schools like Hatrvard,'®* UTM Malaysia,'” 12

of 32 medical schools in UK!® have used PBL as teach-
ing tool. According to a survey of 123 medical schools
in the United States, 70% of the medical schools use
PBL especially during the preclinical years.” PBL
pedagogy has been successfully implemented in medi-
cine,* Dentistry,”*®  Nursing,”* Engineering >
Pharmacy”?” and Mathematics.”

PBL PEDAGOGY AND REQUIREMENT

Facilitator

The tutor/teacher should be a facilitator for PBL ses-
sion. Barrows have claimed that the task of the tutor in
a problem based tutorial group should be to facilitate
the learning of students rather than to convey knowl-
edge.! It would not be necessary, but possibly beneficial
if the facilitator knows the subject as PBL facilitator, he/
she may employ knowledge of the subject to support
the processes of cognitive or metacognitive develop-
ment and/or enculturation. The session can be assisted
by playing a role of a learner by staying silent, creator
by probing questionsdirect or by reflecting questions,
evaluator by positing in the group and/or modeler by
stimulating interest.””* It is required for the tutor to be
impasse and laconic as much during the session. This is
not an easy tutors vocation, but it is symbolic to cogent
PBL pedagogy. It is apparent that tutors experienced
in a traditional tutor centered concept of teaching with
a subject based curriculum may find themselves under
quagmire during a problem based pedagogy session.

The teacher’s role is to facilitate collaborative knowledge
construction. Studies have focussed on assessing goals
of a facilitator. Primarily facilitator(s) should be capable
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of understanding less vocal students among the group
and involvement of them in the discourse should be
undertaken. The facilitator can and should change the
flow of the discussion from being temporarily stalled
to being more focused, so it can easethe learning pro-
cess on track. The tutor/facilitator should also make the
student’s thoughts and their depth of understanding
apparent and encourage students to become self-reliant
for direction and information.*' It is envisaged and also
supported by studies that PBL session should be facili-
tated by a tutor as priorities for tutotless groups dif-
fers as the concerning issues may be frustrated because
not everyone appears to do their fair share of the work,
attendance, building trust, reliability and personal differ-
ences in learning.*

A study to investigate the relevance of the background
of the facilitator was done and it was evident that quali-
fied clinical tutors classified better in establishing and
maintaining an environment of cooperation within
their PBL groups than non-clinical tutors in facilitat-
ing a group of medical students.”” Schmidt et al have
also concluded that tutor/facilitator tutoring, skill and
content knowledge seemed to be necessary and closely
related conditions for effective tutoring. His analysis
resulted in students guided by content experts in a PBL
session achieved better scores and spent more time on
self-led learning.*

PBL student groups

As defined eatlier PBL is a student centered approach
in which students learn about a subject by working in
groups to solve an open ended problem. Group learn-
ing facilitates not only the acquisition of knowledge, but
also several other desirable attributes such as communi-
cation skills, teamwork, problem solving, independent
responsibility for learning, sharing information, and
respect for others. PBL can therefore be thought of as
a small group teaching method that combines the acqui-
sition of knowledge with the development of generic
skills and attitudes.>*

The PBL group are briefly identified to facilitate the
process of learning, fostering of self-directed learning
initiatives, engaging lifelong learning qualities and devel-
oping social skills that may enhance professional rela-
tions. These goals may only be reached by systematic
and proficient work with the group processes in PBL.*
Student’s supports small PBL group work as a method
of learning and those groups that work cooperatively
are perceived as facilitating the most motivating learning
environment.*” The students in the PBL class had more
positive attitudes toward their learning environment on
the subscales for enthusiasm and authotitarianism. The
learners during the session themselves have to clarify

their understanding and identify further learning needs
which are considered important for formulating, syn-

thesizing and evaluating knowledge.**

Students in the PBL group build up meta-cognitive skills
and self-directed learning considered important for the
student’s development into independent, lifelong learn-
ers, responsible for their own learning. Schraw describes
two aspects of metacognition that he claims are neces-
sary for self-directed learning; the knowledge of cogni-
tion and the regulation of cognition.”” These skills are
teachable, he argues, and emphasizes that instructional
strategies should promote the construction and acquisi-
tion of meta-cognitive awareness. Self-directed learning
comprises the ability to formulate learning goals, iden-
tify resources for learning, choose relevant and appro-
priate strategies for learning, and evaluate the learning

outcomes.” >

PBL student groups are characterized by 5 or 9 individ-
uals entrusted to work symbiotically and cooperative-
lyin a self-directed way on a delineated learning needs.
The group should be characterized by a group leader/
chairperson supported by a scriber. The teams may be
organized as vertical teams in which group leader/chait-
person makes crucial decisions if the team is unable to
reach a consensus or horizontal teams in which crucial
decisions are made by majority vote. The dynamics
of the group can be predefined or may be optimized
based on the subjects or topics.” PBL students small
groups attempt to resolve a real-life clinical problem by
using their existing knowledge to generate hypotheses
and then actively finding the cross-disciplinary knowl-
edge they need to fully understand the problem.”* It is
evenly conceivable that students who have significant
deficiencies in critical thinking, speaking ability, deci-
sion making, leadership qualities are more likely to drop
out of any institution of higher learning, but they are
even more likely to be unsuccessful in a PBL program,
which requires the ability to process and discuss ideas

and learn independently.®>*

Designing Triggers/Problems/Tasks

PBL triggers are utilized to stimulate the student’s inter-
est in resolving the problem scenarios presented to
them. Designing of PBL triggers/problems or task is
very critical as badly designed trigger will not be able
to cover the learning needs and the students discussion
may go haywire. PBL triggers are integrated with the
PBL problems, but the material is not taught in the same
tutorials or by the tutors. PBL trigger should be con-
ceptual and based on authors experience and literature
studytriggers can be classified under the following three
categories:
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*  Open type trigger: The students know the subject
and the topic to be covered in PBL session.

* Single blind type trigger: The students knows the
subject but the topic to be discussed is unknown.

* Double blind type trigger: The students remains
unknown for the subject and the topic of PBL session.

Student learning process through PBL is largely based
on the quality of the cases / trigger presented to the stu-
dents. Dolmans concluded that the following attributes

are essential to formulate an effective trigger or a case
for PBL.”

* Prior knowledge

* Elaboration

* Relevant context

* Integration of knowledge

*  Self-directed learning

* Interest in the subject matter

*  Faculty objectives

PBL Session

PBL delivery should be conducted in two sessions. Each
session can be of 1-2 hrs. depending on the content
and scope of the subject. Clinical subjects should not be
covered in less than 2 hours per session.

INTRODUCTORY SESSION 1

This session should be characterized by the following
features:

Introduction

In this session the group members will introduce and
greet each other. They should be advised by the facilita-
tor to choose among them the chairperson of the group
for the session. It is important that everyone has a
chance to be a chairperson and experience the challenge
of leading a group. Accordingly the chairperson should
be rotated between group members on a per-problem
basis or per session. This means that each student
should have the chance of being a chairperson at least
once a term. The skills developed from chairing a group
at this eatly stage ineducation could be invaluable.”® The
Chairperson is responsible for agreeing group processes,
introducing the case to the group, inviting participation

and ensuring all members are contributing. They also
ensure that all areas are covered and oversee timekeep-
ing. In addition, it is their role to monitor and comment
on performance at the end of the session and promote
discussion regarding any problems. The session should
extend for maximum of 10 minutes.”

Clarification of terms

Davis conducted a psychometric analysis to determine
strategies and step for acquiring better comprehension
skills, he listed nine potential component skills of com-
prehension word meanings, word meanings in context,
follow passage organization, main thought, answers spe-
cific text-based questions, text-based questions with para-
phrase, draw inferences about content, literary devices,
author’s purpose.”’ This step should be integrated with
PBL session as students need to associate visual patterns
of letters with their phonemic pronunciations. The con-
sequence may help the students decode progresses from
hesitant, deliberate to fluent actions.®!

The purpose of the first step is to agree on the mean-
ing of the various words and terms and on the situ-
ation described in the problem. Use can be made of
the knowledge possessed by the group members or
retrieved from a dictionary.®” The process can effectively
be extended for 10 to 15 minutes.

Facts and ideas

After the chairman is entrusted that the group has fully
understood difficult terms and the context of it appear-
ing in the problem or trigger, he should read the trigger
loud and clear. Other members may repeat the process.
Reading the trigger loud may carry specific advantages.
It may help chairperson or the facilitator to diagnose
dis-fluency and the lack of proficiency among the stu-
dents and may also be a strategy promote the students to
be active in the group. It is imperative for the group to
read the trigger aloud specially among those for whom
english is not the native language.” Duursma have also
suggested that reading aloud emphasizes better phono-
logical awareness and comprehension of the subject.*

The group after better comprehension of the prob-
lem should visualize for facts and ideas in the trigger.
Scriber should be asked to write down all the related
ideas on the board for better understanding. If a PBL
is conducted for a disease, then the group should be
able to list all the symptoms leading to the disease in a

Table 1: Method to solve a problem for PBL

Ideas Facts

Learning Issues Action Plan

Students conjectures
regardingthe problem or trigger
may involve causation effect,
possible resolution and so on.

A growing synthesis of
information abstracted through
inquiry as important to the
hypothesis to be generated.

Students list of what they need
to know or understand in order
to complete the problem task.

Things that need to be done
in order to complete the
problem task.
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patient.”® Duffy suggested a chart to negotiate a design
for addressing an issue related to the trigger (Table 1).%

After the discussion and identifying signs and symptoms
of the problem the students should be able to list the
cues and key points. The process will certainly enhance
the thinking ability and develop a positive problem solving
approach. The session can be extended for 20 minutes.

Brainstorming (Generation of hypotheses)

This stage will help in activating existing knowledge
to understand the phenomenon and promotes reason-
ing skills in generating an explanation (hypothesis). It
involves active discussion and exchange of knowledge
and information. It is important to ensure that all mem-
bers of the group feel free and uninhibited to express
themselves. The chairperson would lead the discussion
with functional and non-functional questions related to
the trigger. It should include an exhaustive discussion
among the members to address the issue. The session
should be actively assisted by the scriber to record all
generated hypothesis during the process.” The facilita-
tor should discourage the group to generate hypothesis
which cannot address the learning needs.”” The brain-
storming session should be followed after creating cet-
tain facts for the reseatch to achieve the best conclusion
or else the result would not be as good.®* Since, stu-
dent may come up with a variety of hypotheses during
the session, the process may ventilate innovative prac-
tices and critical thinking ability.”

Learning needs (Learning outcomes)

Students are not exposed to the learning needs, but they
are supposed to transform all the generated hypothesis
into learning needs as desired by the syllabus.”" They-
can be simplified by raising some questions such as,
If a trigger has been devoted to diabetes, the students
should be able to ask.

What would be the physiological conditions of the body
during diabetes?

What should be the treatment for diabetes?
What are the dos and don’ts for treating diabetes?’™

The facilitator should be assertive in his approach to
guide the students if required, as the students tend to
diverge from the capturing learning needs. The role of
facilitator is very important to assert that the students
achieve the requited outcome. The session may be
extended for 10 minutes.

Debriefing |

After the completion of the session the facilitator must
address the group about their outcome with compli-
ments and encouraging remarks so as to infuse the habit
of critical thinking and problem solving,

After completing session 1, students are responsible
to do independent and self-directed learning. Students
gather information and ideas from reliable sources. Use
the full range of useful resources available, organize
responses to each learning outcome, making summa-
rized notes. They would be allowed to reassemble and
discus their finding after a week in session 2.

CLOSING SESSION 2: DISCUSSION AND DEBRIEFING

Review of trigger

After the students are allowed to go for self- directed
learning using academic resources they are allowed to
meet again for closing session (session 2) of PBL peda-
gogy. The students shall now be equipped with newly
acquired knowledge, the group reconvenes to discuss
the case. The discussion includes an explanation of
the central concepts and mechanisms, analysis of the
material and evaluation of its validity and importance.”
Theprocess may develop a democratic attitude among
students and will also develop the decision making by
consensus.”* This discussion is not a debate and it is not
for the purpose of winning. Discussion during the PBL
session is a skill that makes the thought processes vis-
ible, allows assumptions to surface and be challenged,
and exposes the sources of disagreement. Effective dis-
cussion should focus on issues, not personalities.” Facil-
itators must be careful not to interject their ideas, but
rather, focus on promoting student interaction and dis-
cussion toward a decision. Tutors, for example, must be
careful not to practice facilitation by manipulation. The
facilitator may take a more passiverole in allowing the
students to lead, but taking into cognizance the path-
way of the discussion. The facilitator may help students
where they lack information, but should be cautious in
moving their team to their view point.” It is imperative
that PBL pedagogy will empirically inculcate the quality
of leadership and management among the students as
they would be allowed to lead a session.”” The session-
may be extended for 80-90 minutes.

Summary

After the discussion has been done the chairman should
summarize the data, valid points and cross check if the
learning needs have been addressed effectively. The
chairman may also consult among the group and once
satisfied with the academic aspects should announce for
the closure of the session.

Debriefing Il

After the student chairman announces the closure of
the session the facilitator should take charge and sum-
marize the events in a constructive manner with mostly
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positive reflections of students to provide encourage-
ment, interest, and they should also evaluate the session
based on the learning needs accomplished. He should
associate negative feedbacks for a student’s very politely
so that it doesn’t discourage students in taking part in
PBL. The debriefing should be highly motivating, espe-
ciallyin communication and presentation skills. Students
should also be asked to give viewpoints in respect of
their own performance and that of their peers.”®”

Evaluation

Many dimensions of PBL evaluation have been
addressed in literature® An effective assessment and
evaluation program can insure that students are deriv-
ing the maximum benefits from PBL and the process is
being conducted effectively for the given environment.
Das et al have suggested the evaluation of students
based on the following parameters using a Likert scale.*

*  Responsibility

* Information processing
*  Communication

e Critical Analysis

e Self awareness.

Rosemaria has also conducted a research on the evalua-
tion criteria for evaluating students for PBL session. A
24 reliable identification fundamental component rating
scale was developed to assess student performance dut-
ing tutorial sessions in PBL. It proved to be effective
and a conducive method to evaluate students.®? Process
assessment which contains of self reflection, peet’s

SUMMARY

evaluation and task completion reports allow to iden-
tify student progress and deficiencies and making them
independent learners.®

CONCLUSION

PBL should be implemented to achieve critical thinking,
scientific thinking, leadership qualities and managerial
skills among students. The technique has already been a
proven success in majority of the developed countries.
The technique may prove to infuse the missing vital quali-
ties to become a professional student. It should be tried
and included specially subject dealing with disease and
drugs to initiate vigorous thinking among students which
may install all related information for a particular disease.
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ABBREVIATION USED
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® An innovative and a novel method for teaching and learning.
¢ |t will enhance the cognitive, metacognitive, team spirit, soft skills of the students.
e Critical thinking and problem solving skills of the students are enhanced and students develop technique to

address critical real life issues effectively.
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