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Outline 

•  Background and context 
•  Introduction to Problem-based Learning (PBL) 
•  Considerations for a successful PBL experience 

–  Instructor 
–  Curricular 
–  Case 
–  Tutor 
–  Assessment 



Personal background 
•  Student in post-baccalaureate Doctor of 

Pharmacy program at University of Toronto: 
–  Full therapeutics curriculum was delivered using PBL 

•  PBL tutor for the Faculty of Medicine, McMaster 
University 
–  Vast majority of curriculum delivered using PBL 

•  Course developer and coordinator for PHARM 
422 (Advanced Therapeutics) 
–  Fourth-year course at School of Pharmacy taught with 

closed-loop PBL 



Important caveat... 
•  When I use the term PBL, I am referring to 

closed-loop PBL (the McMaster form) 

Approaching PBL Practically 
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Research 
collection, 
evaluation, 
and study 
(individually) 

Adapted from “Approaching PBL practically”  
http://fhs.mcmaster.ca/facdev/documents/
ApproachingPBLPracticallySept.08.pdf 



The School of Pharmacy 

•  Two plus four-year program, conferring 
entry-level Doctor of Pharmacy degree 
– Majority of students have completed a full 

University degree prior to enrollment 
•  Ideal graduate: 

– A caring, confident problem-solver with 
excellent communication skills 



Integrated patient focused-care 
(IPFC) 

•  Series of nine courses (years 2 to 4) 

•  Integrates pharmacology, pharmacokinetics, 
medicinal chemistry, clinical biochemistry, 
pathophysiology and therapeutics 

•  Taught in modular format 
–  IPFC 1 – foundations, IPFC 2 – infectious diseases, IPFC 3 – 

endocrinology, IPFC 4 – cardiology....etc. 
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Asthma week (In IPFC-1) 
Students 
given main 
case 

Students 
solve main 
case in 
class 

Students 
work on 
“mini-case” 
in small 
groups 

Students 
present 
“mini-case” 
to 
colleagues 
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PHARM 422 (IPFC-9) 

•  Delivered using PBL 
•  Final therapeutics course prior to clinical 

rotations and graduation 
•  Main objectives for this course include 

integration of prior knowledge and skill 
development (versus content acquisition) 
–  Cases are complex, reflective of real-life 
–  Emphasis placed on retrieval, critical appraisal and 

application of the best available evidence 



The origins of PBL 

•  Harvard 

•  McMaster 



Problem-based learning 
•  A problem is the stimulus to guide the 

student’s learning 
Students will: 

1.  Identify their learning needs (what do they know, what 
don’t they know) 

2. Utilize resources to address deficiencies in knowledge 
(e.g. primary literature, guidelines) 

3. Critically appraise and apply information 

4. Develop skills that enable them to be highly effective team 
members 



Problem-based learning:  Why 
•  Student engagement 
•  May improve knowledge retention and improve 

self-directed learning skills 
•  Graduates tend to have superior cognitive and 

social skills 
–  E.g. coping with uncertainty 

•  It bears a striking resemblance to real life 
–  Patient issues are often ill-defined, information is frequently 

updated, health care is practiced in team environments 

Koh GC et al.  CMAJ 2008;178:34–41



Problem-based learning: How 

•  Key elements: 
– Small-groups (8 or fewer students) 

– Problem (the case) 

– Protected time in the curriculum for self-
study (4-6 hours per week) 

– Tutor 



Problem-based learning 
Steps in the PBL process: 

1.  Identify the problem 

2.  Explore pre-existing knowledge 

3.  Generate hypotheses and possible mechanisms 

4.  Identify learning issues 

5.  Self-study (outside of tutorial) 

6.  Re-evaluation and application of knowledge to the problem 

7.  Assessment and reflection on learning 

1
3



Closed-loop PBL 

•  a.k.a. the McMaster form 

Approaching PBL Practically 
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











































Research 
collection, 
evaluation, 
and study 
(individually) 

Adapted from “Approaching PBL practically”  
http://fhs.mcmaster.ca/facdev/documents/
ApproachingPBLPracticallySept.08.pdf 



Sample tutorial schedule 
15:30 to 17:15 - discuss learning objectives 

17:15 to 17:30 - break 

17:30 to 17:45 - “back to the case” 

17:45 to 18:10 - develop learning objectives 
for new case 

18:10 to 18:20 - assessment/reflection 

1
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Modifications to PBL  
(for illustration purposes, not endorsement!) 

Approaching PBL Practically 

6 






















































Research 
collection, 
evaluation, 
and study 
(individually) 

Adapted from “Approaching PBL practically”  
http://fhs.mcmaster.ca/facdev/documents/
ApproachingPBLPracticallySept.08.pdf 

Information provided 
to students: (Lecture, 
readings) 

Learning 
objectives 
provided 

Insufficient time 
provided for 
research and 
analysis; 
performed in 
groups versus 
individually 

Instructor 
facilitated 
discussion; 
performed 
with whole 
class versus 
small group  

Often 
omitted 



PBL considerations: Curricular 
•  Sequencing 

–  Ideally (perhaps), PBL should be 
introduced later in the curriculum 

•  Allows for reinforcing, and building upon 
foundational knowledge 

•  Students (may) be more comfortable with 
the concept of  “grey’  

–  closer to being solo-practitioners 



PBL considerations: Curricular 

•  Sequencing 
– Ensure that important foundational 

topics have been covered, and/or 
appropriate supports provided 

•  Examples from Pharmacy and Medicine: 

–  Patient-care process (patient assessment, 
therapeutic thought process) 

– Critical appraisal of evidence 



PBL considerations: Curricular 



PBL considerations: Curricular 

•  Physical space 
– Each group of 6-8 students plus a tutor 

requires a room 

– 15 rooms required for PHARM 422 (!) 



PBL considerations: Case 
Good PBL cases should be: 
 
•  realistic, preferably based on a real case 
•  engaging and able to stimulate integration of knowledge  

across disciplines 
•  challenging, but adjusted to students’ prior knowledge 
•  set in a context representing students’ future careers 
•  stimulating to students’ discussion at a higher cognitive level 
•  open-ended or using a gradual disclosure design 
•  addressing the pre-set learning objectives 
•  student-centred in their design 

Azer SA et al.  Medical Teacher 2012; 34: 361–367  



PBL considerations: Case 



PBL considerations: Case 



PBL considerations: Case 
•  To provide references, or to not provide 

references.... 
– Balance between risk of missing important 

information and harm of not practicing search 
skills 

•  PBL example case 
– Likely depends upon placement in the 

curriculum (early vs. late), and goals of the 
course (content delivery versus skill 
development) 



PBL considerations: Tutor 
Responsibilities of the PBL tutor: 

•  Making the environment comfortable 
•  Facilitate planning (structure of tutorials) 

•  Provide guidance on learning objectives 
–  Ensure they are complete, clearly written, and not overly tangential 

•  Provide guidance when students get “off-track” 

•  Ask probing questions and challenge assumptions 
–  Ensure they are critical of any evidence they cite 

•  Evaluate learning outcomes 
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PBL considerations: Tutor 
•  Should they be content-experts, or not? 
•  Adequate training is essential 

– Need to know: PBL theory, attributes of 
good tutors, how to facilitate reflections, 
how to ask probing questions, how to 
provide meaningful feedback for individuals 
students and the whole group 
•  Develop a retention strategy! 

•  Remuneration 
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PBL considerations: Assessment 
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Rubric as it appears on LEARN 



PBL: Excellent resources 

•  http://www.fhs.mcmaster.ca/facdev/teaching_tools.html 

•  http://fhs.mcmaster.ca/facdev/documents/
ApproachingPBLPracticallySept.08.pdf 

3
0



PBL experience in Pharmacy 

•  IPFC – 9 student feedback (first offering): 
– Not very positive 

•  “What is the right answer?” 
•  “Why do some groups learn different things?” 
•  “Give us the learning objectives!” 

– Solution: 
•  Do nothing 



PBL experience in Pharmacy 
•  IPFC – 9 student feedback (subsequent offerings): 

–  “I thought this was the best IPFC in terms of student 
learning” 

–  “PBL is a good idea...it helped me build confidence 
when providing therapeutic recommendations and be 
more comfortable about confronting disagreements 
on therapeutic decisions” 

–  “Love PBL - great way to learn” 
–  “(I) felt I retained information better than from a 

didactic lecture” 


