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The origins of PBL
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Fifty Years on: A Retrospective on the World's First
Problem-based Learning Programme at McMaster
University Medical School
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(1) PBL was founded by five disgruntled doctors in a time of global change;

(2) McMaster did not pioneer the integrated systems approach, but it made it an integral part of
problem-based learning;

(3) The early PBL curriculum was fluid and variable;

(4) McMaster offered a loose educational structure dominated by small group learning;

(5) The distinctive feature of problem-based learning, compared with all other progressive
education methods, was the use of realistic problems at the start of the learning process;

(6) Lectures and other top-down modes of knowledge transfer were conclusively not welcome at
McMaster;

(7) Summative assessment was absent from the first problem-based learning programme.
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https://mdprogram.mcmaster.ca/mcmaster-md-program/overview/pbl---problem-based-learning

PBL: an institutional approach




% Maastricht University

TN\
b ¢ ".\

it
AEnG
N PO

'Vf \:. =31
T ?‘T
==

P |
% Maastricht University

ST




E’a Maastricht University

Higher Education (20035) 50: 665-683 © Springer 20035
DOL 101007 /s10734-004-6371 -2

Signs of erosion: Reflections on three decades of problem-based
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So, what is PBL?

Process and pedagogy
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Key features of PBL

e PBL involves learning through tackling problems

* |t is a student-centred system whereby students, working within small groups,
generate the information necessary to respond to, or solve, a specific problem or

task

* The problems are used as a tool to achieve both the required knowledge base and
the skills to ‘solve’” them. The basis of PBL is that students learn by doing

e A particular feature of PBL is that it helps develop in students both subject-specific
and transferable skills

» Subject-specific skills are developed directly through problem design, while
transferable skills are developed indirectly via the PBL process itself




PBL: the process
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PBL: the pedagogy

1. Clarify unclear phrases and concepts in the description of the problem.

2. Define the problem; which means: Describe exactly which phenomena have to be explained or
understood.

3. Brainstorm: Using your prior knowledge and common sense, try to produce as many different
explanations as possible.

4. Elaborate on the proposed explanations: try to construct a detailed coherent personal ‘theory’ of
the processes underlying the phenomena.

5. Formulate learning issues for self-directed learning.
6. Try to fill gaps in your knowledge through self-study.

7. Share your findings in the group and try to integrate the acquired knowledge in a suitable
explanation for the phenomena. Check whether you know enough. Evaluate the process of

knowledge acquisition. 7.SIEPS
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context
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Approaches to PBL

* When implementing a PBL environment, one may adopt a ‘partial’ or
‘full-format” model

* In a ‘partial’ PBL environment, formal lectures are retained and PBL is used to
organise the weekly tutorial sessions in support of lectures

* |n a ‘full-format’ PBL environment, there are no lectures and the learning
environment is driven entirely by PBL methodology

Problem-Based Learning Process




The role of the lecturer
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The role of the lecturer

* Module design: key to the effectiveness of PBL is a careful design of
the learning activities

* Facilitator: stimulate discussion without providing answers
* Feedback: provides regular feedback throughout the year

* Groups management: intervenes in issues concerning the working of
groups




Designing the task/problem




Designing a task/problem

* When designing a task, one should first be aware of the learning activities that students will
perform when tackling the task and, secondly, try and visualise (and thus eliminate) possible
difficulties that may arise in the process

* Design tasks that are consistent with the learning outcomes specified for the module and to
ensure that the learning outcomes intended are actually realised

* A number of difficulties may arise that prevent students from realising intended learning
outcomes (availability of resources, adequate supply of material etc.)

» Steps in designing the task/problem
e Determine the form of the PBL environment
* Focus on target learning outcomes
e Determine the learning activities associated with the task

* Presenting the task to students




Group management




Group management

* Avoid groups that are too large: 4-6 students is ideal number

e Formal structure

e Group leader and referent for lecturer

* Note taker to take minutes of meetings that identify roles and tasks for group members

e Regular meeting with group and group leader
e Consider creating group working space on VLE

e Consider using peer-evaluation




Assessment




Assessment

Tasks provide the opportunity for both formative and formative assessment
* All responses by PBL groups must, at the very least, receive formative feedback

e Students could be asked to perform various types of tasks: report, presentation,
poster, competition (University Challenge), project management etc.

Link between tasks and assessment creates incentives for work

Problems in group work can be limited with a clear reward and punishment system and
peer evaluation

If final examination is held, it should be structured around the principles of PBL (research,
independent work etc.)




Challenges




Challenges

 More demanding (in terms of time and energy) than traditional teaching

Students’ resistance / Fee paying students?

* Among final year students in particular

Pressure from colleagues: ability to progress to next level

Isolated approach in the curriculum?

Learners characteristics
* Freeriders
* Poor commitment
* Mixed abilities

Assessment issues
e Group vs individual

e Examination performance




Examples of PBL application in
Economics modules




Introduction to Microeconomics




Microeconomics: Frank Forsythe
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http://www.economicsnetwork.ac.uk/projects/mini/forsythe_pbl.htm

Fconomic Growth




Economic Growth Module

* Link to resources on EN website

® Final year undergraduate module

® Taken by about 40-50 students

®* Mainly economics students but also taken by business students with required
prerequisites

® Assessment: 50% coursework, 50% unseen exam

® 3 hours of weekly contact time (2 hours whole class teaching; 1 hour IT
workshop)



http://www.economicsnetwork.ac.uk/archive/volpe_pbl
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Module’s structure

® Traditional lecture and seminar approach only in first two weeks of semester
® From week 3 onwards students work in small groups of 4-6 people

— Each group appoints a group leader and a minute taker. Notes of meetings are
recorded and supplied to lecturer

® /4 tasks to be completed during the semester drive the learning process

— 3 tasks make up the final coursework while the fourth task feeds into the final
exam

® Groups are required to work about three weeks on each task




Structure of learning

Week Activity

Week 1 . Lecture on Fundamentals of Economic Growth
. IT Workshops

Week 2 o Lecture on Solow Model
o IT Worshops

Week 3 . Groups start working on Task n. 1
. IT Workshop

Week 4 . Groupwork on Task n. 1
. IT Workshop

Week 5 . Groups 1, 3 an 5 present results of Task n. 1

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11




Assessment

® (Coursework includes 3 tasks

— Grade determined through a combination of tutor and peer evaluation

® Final examination

— Based on task 4. This task is research based and in the exam, the students are
asked to report on the research results

— For example, exam based on article ‘Growth Diagnostics’ by Hausmann et al.
and students were asked to replicate analysis with respect to a given country



Economics In Action




eV

Module’s learning outcome

® |earn how to compute and inter}pret key descriptive statistics such as measures
of central tendency, measures of dispersion, measures of ranking etc.

® |earn aboutindex numbers, measures of inequality, contingency tables,
introduction to probability

® Develop analytical and critical skills in interpreting and making sense of
descriptive statistics

®* Be able to effectively communicate the analysis in both written and oral form

® Understand structure of economic reports, importance of referencing, ability to
conduct research

o Lteatmt_how to use Excel to handle and manipulate data and produce relevant
statistics

Descriptive Statistics




Module’s structure

No lecture — no teaching

Two hours of small group class activity (20 students)
® 1 hourinIT lab (Excel learning)
® 1 hour class activities

Learning resources available on VLE: references to textbooks,
teaching notes, links to useful resources

Assessment organised around three tasks
® |ndividual project

® Group presentation

® Group project




Projects
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https://www.core-econ.org/espp/book/text/0-3-contents.html

Projects
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The QM Consumer Price Index
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https://docs.google.com/spreadsheets/d/1_GwFVuoSSHC7P5nB8jB9YSYjjwgqTO64uKOHkIXg5ik/edit#gid=777735053

PBL resources and readings

Economics
Finance
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Journal of Economics and Finance
October 2010, Volume 34, |ssue 4, pp 477-483 | Cite as

Problem-based learning: merging of economics and

mathematics

Authors Authors and affiliations

Rae Jean B. Goodman

PBLeUD

Institute for Transforming University Education

Problem-Based Learning at University of Delaware


http://www1.udel.edu/inst/

Case studies

Harvard
Business
Publishing
Education



https://www.thecasecentre.org/main/
https://hbsp.harvard.edu/cases/

Case studies: use of newsclips in lecture & 6’\/

seminar
Present newsclip |dentify key Present theory Apply theory by
at beginning of issues/questions by making answering
lecture that need to be references to ¥ questions set at
addressed case study beginning

Discussion to continue in
seminar with same or similar
case study

e Contextualise theory
e Help students develop analysis and evaluation skills
* Show relevance of theory in real world applications




Larger case studies: (lecture) & seminar

Present and discuss |dentify key Present theory by making
case study in issues/questions that references to case study/Ask

need to be addressed | —s students to engage with
theory and make sense of

case study

\ |

Students engage with case study
again in light of theory and provide
answer to identified key issues

\/

seminar class prior
to lecture

e Lecture could be eliminated and discussion takes place in seminar class
Case study analysis can then be used for both coursework and final exam
Importance of providing a sense of closure to student

More information on case studies analysis on Economics Network website



http://www.economicsnetwork.ac.uk/handbook/casestudies/

Thanks for listening!

Any questions?




