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educational settings across virtually all health professions. However, some PBL schools gradually faced
resistance from academic staff who were more familiar with traditional teacher-centred curricula. At times this has resulted in
reversion to tradition or compromise whereby PBL is implemented within a lecture-based curriculum. Resistance can also emerge in
a traditional school when a PBL curriculum is being considered for implementation. One of the first signs of this erosion is doubts
about PBL raised in the form of objections or criticisms. This perspective review describes eight objections raised to assert why PBL is
inferior or untenable. The background to each objection is provided together with evidence-informed rebuttals derived from
professional practice and the published literature. Best practices are discussed for sustainable management of a PBL-based curriculum.
A well-implemented PBL curriculum with appropriate and cost-effective infrastructure, training, teaching-learning activities, and
assessment will position schools to harness the full benefit of PBL in training medical and health professionals.
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Introduction

In 1969, the medical school at McMaster University in Canada implemented a new curriculum philosophy which became
known as problem-based learning (PBL). Since then, over fifty years of educational research have borne out its theoretical
bases, worldwide efficacy, and continuing relevance.'> However, the average faculty’s view of PBL is more likely
influenced by its implementation at their institution, which may not be all positive. The greatest challenge for an innovative
teaching-learning approach such as PBL is the risk of it being dismantled, or more commonly sidelined by lecture-based
teaching, after the founders or designers leave. The first three Malaysian medical schools that employed PBL from inception
of the school all reported resistance from faculty after the first student cohort had graduated.*® An older school that
incorporated PBL drifted back to tradition for a time when key faculty left.” For this same reason a special PBL programme
in China was terminated.® In Norway, faculty opposition against a new full PBL curriculum resulted in implementation of
a partial version.” Examples of failed PBL curricula were also reported in New Zealand, Singapore and the Philippines.'®!!
The first sign of resistance is usually the emergence of doubts, apprehensions, and criticisms about PBL. In this perspective
review, § objections to PBL (Table 1) are presented and refuted. The objective is to enable PBL practitioners to handle
objections while providing recommended best practices to underpin a sustainable PBL curriculum.

Learning Must Be by Lectures

There is no pure PBL curriculum that is without lectures.'? PBL rose partly because traditional lecture-based curricula
did not promote knowledge retention but the students were memorizing, then forgetting.'> A study on the value of
lectures in a PBL curriculum found lectures not useful for knowledge transmission but helps clarify the problems and the

place of the unit in the whole curriculum.'* Best-practice exemplars of Asian PBL programmes have been observed to
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Table | Eight Objections to PBL

. Learning must be by lectures

. Students only go through the motions of PBL
. They will not cover all they need to know

. Student directed learning leads to errors

. Our students are too immature to use PBL

. The PBL facilitators are incompetent

. The PBL problems are not improved and PBL content overlap with lectures
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. A PBL curriculum is too resource- and time-intensive

limit lectures to only 4 or 5 hours a week.'' The hallmark of a PBL curriculum is that most teaching-learning activities
are compatible with the PBL philosophy of active, contextual, or collaborative learning which will foster deep under-
standing, long-term knowledge retention and retrieval. In a PBL curriculum, students see the problem first while other
classes are coordinated with the problem, but allowing sufficient time for self-directed learning.'® The limited lectures in
a PBL curriculum are not used for “covering” core content but other specific purposes, and are preferably interactive.'®

In the days when print was scarce, lecturing was the only viable method of teaching.!” However, students attending
a typical lecture cannot sustain their attention for too long. Attempting to reflect upon what was heard will stop further
listening. Charismatic lecturers that can inspire and hold attention are few and far between. Hence, the most common
activity in the lecture hall is to taking notes, without much thinking. Lecturing assumes knowledge is a quantity that can
be transmitted. The reality that students typically experience is more consistent with the constructivist notion that
knowledge cannot be transferred by a teacher, but has to be constructed by the learners themselves.'® Lecture givers
sometimes justify the effectiveness of lecturing by the ability of students to pass the exam. However, if the students do
not actively study the notes after the lecture, much of the contents would be irretrievably lost. When lectures are
excessive, some students will not be able to catch up. In contrast, students benefit from active and collaborative
approaches like PBL because learning occurs in the classroom and with help from peers. A large meta-analysis of
undergraduate STEM students comparing traditional lecturing versus active learning found active learning methods to
produce higher scores and lower failure rates.'” A commentary on this study stated that any college or university teaching
its STEM courses by traditional lectures is providing an inferior education to its students.?

Students taught by lectures prepare for exams typically by going over the notes repeatedly. This is surface learning
which does not foster knowledge retention after the exam. PBL learning begins by using prior knowledge to understand
a new problem. Cognitive psychology shows new information is retained best if it can be organized around known
reference points.”! PBL’s self-directed acquisition of knowledge is active learning as it involves intentional engagement
and purposeful observation of knowledge resources with critical reflection on its applicability to the problem.?* In
contrast to passive hearing of lectures, active learning produces longer retention through generating distinctive sensor-
imotor associations that encode the event in the memory for later retrieval.® After self-directed learning, PBL students
reconvene to put together their independent findings - this active process of elaboration helps transfer information into
long term memory.>* Additionally, PBL trigger problems based on authentic workplace scenarios should aid the transfer
of knowledge to the clinical context, compared to learning from the textbook.

In tandem with the rise of PBL in the last 50 years, education has shifted to learner-centred approaches, competency-
based and outcome-based learning. One result is that faculty are no longer dispensers of information but take the role of
advisors, mentors and guides.”> Approaches such as PBL (and not lecturing) are used where the program learning
outcomes include future ready graduates with 21st century skills such as creativity, problem solving, communication,
teamwork, and lifelong learning. Our students grew up in the internet era where a vast amount of updated knowledge is
readily available. The most important skill they need now is not listening to lectures or rote learning, but the ability to ask
the right questions, acquire knowledge from the right sources and apply it to the problem. In the words of education

reformer John Dewey: “If we teach today’s students as we taught yesterday’s, we rob them of tomorrow”.*®
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Students Only Go Through the Motions of PBL

Traditional lecture-based curricula are characterized by a high number of lectures. When a traditional school adopts PBL,
one noticeable change is a significant reduction in lectures to enable independent and active learning.” Schools
inaugurated with a PBL curriculum will have a relatively lower number of lectures. However, in either case, if the
number of lectures were to increase,”> PBL learning will be severely impacted. If the timetable is packed with lectures,
there is little time for independent study. Every hour of lecture requires several hours of study and revision without which
the content would be forgotten. When lectures increase beyond a tipping point, students do not have enough time for the
self-directed learning required by each PBL problem. In such a dysfunctional PBL curriculum,”’ students may study each
PBL topic superficially, or allocate topics among group members. Some may obtain notes from their seniors to give an
appearance of self-study. Others will be mostly silent or speak minimally upon prompting. Intervention by the facilitator
will not be able to help because the source of the problem is not the students but the implementation of PBL on top of
a lecture-packed curriculum.

Another reason students only go through the motions of PBL is when the assessment is traditional and hence
misaligned with the outcomes and philosophy of PBL. In a lecture-based, exam-centered curriculum, the test items are
usually isolated facts with little problem-solving or integration of basic science with clinical sciences. When it is possible
to pass the exam with simple factual recall, PBL students do not have incentive for deep discussions involving problem
solving and critical thinking. In lecture-based curricula, frequent summative assessments are seen as necessary to
motivate learning. In reality these assessments are more likely to stop new learning while steering students towards
memorization of notes. Hence, if there is a summative quiz just before PBL, many students will spend more time on the
quiz than learn for PBL. Finally, if lectures were to increase in a PBL curriculum, the proportion of assessment items
from lectures will also increase® until eventually it becomes possible to pass the entire exam without studying PBL
content. This will demotivate students from even attending PBL sessions, much less to study for it.

In line with PBL learning, students should be tested on important big concepts, correlation of basic sciences to
clinical observations, and clinical reasoning. Since PBL is problem-based, assessment should be similarly structured. The
use of clinical scenarios in test questions can test recognition of key words, ability to generate hypotheses, multi-
disciplinary integration and clinical application. Modified essay questions are suitable for this, using scenarios the
students had not received before. However, the questions must be checked that they are testing problem solving rather
than simple factual recall. Multiple choice questions (MCQs) have been criticized for testing isolated facts but it can be
constructed to assess cognitive skills, including problem solving and application by using a question stem scenario.?®
Extended matching questions with options that can be used more than once or not at all, can be based on several clinical
scenarios — this can test higher order thinking skills with less of the guessing and cue seeking associated with MCQs.*
Finally, the reporting of final results as pass-fail rather than a range of grades is consistent with the PBL approach of
fostering collaboration rather than competition.*® Hence, assessment compatible with PBL motivates students to fully
engage in PBL, rather than just going through the motions of doing it.

They Will Not Cover All They Need to Know

The 20th century saw a knowledge explosion, especially in the fields of genetics, molecular and cellular biology. One
result is basic scientists adding new knowledge to their preclinical teaching, some of which may not even be needed by
an intern. As the increase in medical knowledge is exponential, it is not possible to keep adding more material or time to
the curriculum. The most critical skill to learn is how to find and apply information to solve new problems, not
remembering voluminous information with a limited “shelf life”.?! It was estimated that by 2020, medical knowledge
will double every 73 days.*” In some fields, what was taught in the first year might be obsolete by the time of graduation.
Some of the information our students will need is yet to be discovered. The mindset that all new knowledge must
continually be added to the curriculum will lead to over-bloated curricula with an overwhelming number of assessment
items.

Medical education today is no longer for producing students who can recall long lists of undigested facts. Educators

trained in the past tend to see the new curricula as “dumbing down” teaching in anatomy and laboratory sciences.*?
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However, it is an illusion that by covering a topic in a lecture, it can be retained until it is needed. One year after taking
three medical first year basic science courses, knowledge loss was found to range from 13% to 47%.>* In contrast,
knowledge gained using the PBL approach is not declarative but working knowledge that can be applied back to the
clinical context. Furthermore, PBL learning does not proceed via textbook chapters but problem case - different
disciplines are understood in combination and not in isolation. PBL learning is consistent with the learning approach
expected of students now, which involves asking questions, searching for answers, and evaluating the information found.
In the process, it produces critical 21st century skills such as critical thinking, problem solving and interpersonal skills.

Hence, in 1993 the UK General Medical Council (GMC) required medical schools to revise curricula by defining
a core of factual information kept to the essential minimum.*> This core fundamentals and principles could be identified
from a list of clinical index situations that an intern needs to be competent in, or from a list of clinical tasks during the
clinical training years.>> Additionally and consistent with PBL, curriculum design and delivery must take into account
modern educational theory and current research.’® The basic medical sciences must be integrated with clinical sciences,
with small group learning and opportunities for self-directed learning. There must be training in interpersonal skills to
help in relating to patients. Last, the graduate is to be a lifelong learner rather than a finished product, who must adapt to
advances in medical knowledge.

Student-Directed Learning Leads to Errors
The traditional model of teaching perceives students as novices who need to be taught by experts, much like empty
vessels waiting to be passively filled with information. This line of thinking would conclude that if students were to take
ownership of their own learning, they are likely to generate errors in knowledge. Surprisingly, a meta-analysis of
undergraduate STEM education showed classes with traditional lecturing were 1.5 times more likely to fail than were
students in classes with active learning.'® The ability to remember information is the result of the learner reviewing and
studying it a sufficient number of times®’ rather than a direct transfer of knowledge from an expert to a novice.

Evidence does not show PBL’s student-directed learning approach leads to errors. A scoping review covering studies
over 30 years and six continents comparing PBL versus traditional lecture-based teaching found PBL students’ knowl-
edge retention and academic performance were not worse, and in many studies were better.” A meta-analysis comparing
the graduates of medical schools using PBL versus traditional curricula found physicians from PBL schools had greater
competencies especially in communication skills, coping with uncertainty and self-directed continuing learning.*®

PBL is sometimes erroneously perceived as students studying on their own. PBL students are not left to themselves
but placed in a constructivist learning environment, which has been defined as ‘a place where learners may work together
and support each other as they use a variety of tools and information resources in their guided pursuit of learning goals
and problem-solving activities’.>* Students are provided with a room equipped with information resources and white-
boards to support intellectual discourse. They are given an ill-structured problem that will trigger them to study relevant
topics in the curriculum. They are with a facilitator who acts as a coach to help the group process. There is expert
guidance embedded, such as in lectures and practical sessions, that provides the required background or complementary
information. These work together in tandem to reduce the cognitive load. Hence, PBL students are not left on their own
but guided in an environment with various scaffolds that maximize learning.*’

Our Students are Too Immature to Use PBL
PBL may have been initially implemented in post-baccalaureate programs, but it is now used at almost all educational
levels, even in grade school. A comparison of a 4th grade science course taught by PBL versus direct instruction found
that PBL students achieved comparable scores but stayed engaged longer, generated more problem-solving strategies and
more viewed themselves as scientists.*' PBL is not limited by age but rather it is the natural way humans learn from
a young age- by encountering problems first. PBL is not an approach for mature students but a way to become mature
learners.

Like in many parts of the world, the undergraduate medical programs in Malaysia admits candidates from pre-
university studies. These students come from schools that mostly practised didactic teaching. Yet, when they encountered
the more student-centred approach in medical schools, it was observed that the vast majority were able to adapt quickly.**
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Even for Asians who are perceived to be quiet in the classroom — it was noticed that once they see their opinions are
valued, they become more vocal to contribute.*’ Students often cope with change better than their teachers. Our students
grew up in a very rapidly changing world. They understand the need to change their way of learning because national
educational systems are moving from a teacher-centred approach to one that produces human capital who can be
innovative thinkers and creative problem solvers.

The PBL Facilitators are Incompetent

Of all the inputs necessary for a PBL curriculum, the most difficult to prepare for are the facilitators. An inept facilitator
can hinder student learning or turn PBL into a didactic session. Hence, attempts at PBL can fail for lack of properly
trained facilitators.** For faculty that have spent years in conventional teaching, the most critical element of facilitator
training is in pedagogy — the current understanding of how knowledge is created and the resultant shifts in the role of the
teacher in the classroom. Hence, training in the educational philosophy of PBL must come first before the steps for
conducting a PBL session.

Faculty from lecture-based curricula may find it unnerving to be in a class studying topics outside their specialty,
making them no longer authoritative figures. They may lack the ability to forge a good working relationship with students
in a small group. Most will certainly not know how to help students activate prior knowledge, encourage elaboration, or
improve communication. These are areas new facilitators need to be trained in, in addition to the PBL philosophy.
Existing facilitators need a refresher on PBL philosophy before going into advanced topics. As an example, the
Sherbrooke Medical School (Canada) prepares PBL facilitators by offering a 2-day workshop in educational principles,
a 1-year basic training in medical pedagogy, a 1-day workshop on PBL and 3-day training in PBL facilitating.** At the
China Medical University (Taiwan), every year the Centre for Faculty Development conducts two whole-day workshops
in PBL theory and demonstration, and three half-day workshops on specific PBL topics such as group dynamics
management, trigger writing and PBL assessment.*°

Faculty training is critical for PBL schools, not least for having sufficient competent facilitators. The regularity of the
workshops and its pedagogic focus makes it crucial for the training to be supported by professional medical educators, or
the university’s academic development unit. The need for such training and possibly funding for it means the school head
needs to be supportive of the PBL philosophy and possesses the administrative, financial, and political commitment to
maintain PBL. Strong and innovative leadership is particularly required where the pressure to revert to tradition is always
present.*’” Conversely, the lack of such administrative support will see the demise of PBL.*® A funded and functioning
PBL facilitator training programme is crucial for faculty to imbibe the PBL philosophy and maximize learning in PBL
groups.

The PBL Problems are Not Improved and PBL Content Overlap with Lectures

In traditional lecture-based curricula, courses and teachers are organized into departments and programs that offer
courses, but which rarely communicate with one another.*” Upon adoption of PBL, the preclinical curriculum is usually
organised into Blocks, Modules or Units, with two or three PBL sessions a week for groups to work on a problem trigger.
There are instances where a PBL Coordinator or Committee is appointed but with no jurisdiction over lecture content and
other classes still delivered by faculty from self-governing departments. In such schools, faculty may be largely unaware
of what students are learning via PBL and hence deliver lectures on the same topics. This curtails active student
acquisition of knowledge, resulting in regurgitation of lecture notes during PBL sessions. In such a setup, trigger
problems are typically reused without review, and PBL content not tested in exams because one Committee (much less
one Coordinator) is insufficient to review or write test questions for all the Blocks in the course.

PBL’s integrated learning cuts across departmental boundaries. The content of the weekly problems cannot be
repeated in other classes. Multidisciplinary PBL embedded in an integrated block system requires a different support
system. PBL schools have addressed this by implementing Block Committees, also variously called Curriculum Design
or Planning Group.’*" This consists of basic scientists from each represented discipline and the relevant clinician®” with
possibly a curriculum coordinator who provides expertise in education.’’ This multidisciplinary team maps topics,
produces content, sequences material, selects pedagogy, assigns staff to teach and coordinates assessment items. They
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edit or rewrite trigger problems and produce a Facilitator Guide for each problem case. This Guide explains the clinical
scenario, learning objectives, relationship with other teaching inputs, ways to prompt students towards the key points and
how to pace the discussion. They also design supporting classes using the most appropriate pedagogy, which can include
lectures.”® They ensure the trigger learning objectives are coordinated with and not duplicated by other classes such as
laboratory or clinical skill sessions, seminars, or computer guided instruction. The instructors of these classes are briefed
on how the PBL problem relates to the week objectives and other classes. Lecture givers are given the expected content
and their lectures are monitored for effectiveness.

PBL content is often not assessed because while every class has an instructor who teaches and assesses, PBL belongs
to no one person. The Block Committee, having knowledge of the Block’s content, is in a good position to map the
assessment topics. They can ensure that the assessment is compatible with PBL’s learning approach and importantly,
commission the writing of questions on PBL content. Last, the Committee collects student feedback to allow them to
continually re-evaluate, redesign and reimplement each Block, guided by feedback. Hence, a Block-based infrastructure
is required to sustain a functioning PBL curriculum.

A PBL Curriculum is Too Resource- and Time-Intensive

There is a perception that a PBL curriculum will cost too much in terms of infrastructure costs and staff time. However,
there are ways to optimize costs and time. Comparison studies have shown PBL curricula to be cost-feasible. In terms of
infrastructure, PBL groups require a room each. For existing schools, there is no need to build new rooms because the
currently available rooms can be used judiciously. Some schools repurpose rooms for PBL while others make do with
a limited number of rooms by holding PBL sessions at different times for different groups. The number of rooms can be
kept in check by having no less than 8 students per group. A new medical school found that construction of 8 PBL rooms
represented only 4.6% of overall infrastructure costs.> For this school that employed part-time facilitators, almost 90%
of recurring costs were for facilitator salaries- this outlay does not apply for schools whose facilitators are full-time
academic staff.

While a lecture can be given by one staff to a large number of students, a PBL curriculum requires one staff per small
group of students. Nevertheless, a projection made by one school showed that for a PBL curriculum, the time faculty will
spend on educational activities was similar to a traditional subject-based curriculum (17.41 hours per student per week
for PBL versus 17.85 hours for traditional).”® Hence though PBL schools can incur higher costs, many schools
implement PBL in a cost-feasible manner.

Conclusion

PBL is a whole curriculum philosophy requiring all curricular elements to support active or collaborative learning. This
is often at odds with the traditional model of lecture-based teaching delivered by departments. Without complementary
organizational infrastructure, teaching-learning activities and assessment methods, faculty often develop resistance
towards PBL. PBL practitioners who face such opposition need to handle objections with evidence-based reasons to
foster faculty buy-in for PBL. With institutional support, investment in staff pedagogic training and appropriate
organizational structure, PBL can be implemented cost-effectively and sustainably to produce adept health professionals
for the 21st century.
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