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Since the inauguration of Republic Polytechnic
(RP), teaching and learning has been based
on a constructivist pedagogy that involves a
unique brand of problem-based learning
(PBL). This break from tradition has required
an educational paradigm shift for all of us
involved in the Polytechnic’'s operation —
from senior management to academic staff
and students.

The move from an instructivist to a

constructivist pedagogy in the form of PBL

can best be described as:

* a move from a teacher-centred to a
student-centred approach;

* knowledge being actively constructed by
the leamer, not passively received by the
student from the teacher; and

* the teacher acting as a facilitator of leaming
rather than a distributor of knowledge.

RP operates on two premises: that staff play
a key role in ensuring the implementation of
the pedagogy that it has adopted and that
facilitators are instrumental in student leaming,
Given such beliefs, professional development
(PD) at RP is of paramount importance if
the constructivist model is to be successfully
implemented.

Most of our facilitators are successful
graduates of Singapore’s universities. Ironically,
the implication is that they have succeeded
within an instructivist educational model that
contrasts sharply with the constructivist model
favoured by RP. It follows that without PD
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> Good facilitators, Good education

to bridge the gap between facilitators’ own
educational experiences, and the desired
educational experience for RP students, it
may be that facilitators inadvertently fall back
on methods with which they are more
familiar, resorting to the ‘tried and tested’
lecture-style practice.

Clearly, no one at RP wants to be
accused of employing a PBL approach
in name, but not in practice, and this is why
a comprehensive PD programme for
facilitators has been developed that attempts
to balance theory and practice. This
programme comprises three phases -
Induction, Continuous Improvement and
Quality Assurance.

Together they provide facilitators with:

e an understanding of constructivist
learing theories,

* aninsight into PBL methodology and its
philosophical underpinnings,

* the specifics of the RP PBL process and
self-directed learming and

* the details about the means for
assessing students.

Induction - The PBL
Foundation Programme

All facilitators must attend a compulsory 5-day
professional development programme on RP's
approach to teaching and leaming before they
facilitate a class. The aim of this week-long
programme is to develop in facilitators the
fundamental knowledge and skills necessary to
function effectively in the PBL environment.
Some of the ideas that the participants discuss
during the programme include:

* what is meant by learning;

* their own attitudes, actions and beliefs
towards teaching and leaming and how
these can impact on student leaming;

* the difference between facilitating
and teaching;

* the cognitive processes that learners go
through when faced with a problem;

* possible leaming paths that students may
take when approaching a problem;

* strategies to assist students in overcoming
learning obstacles;

* the practice of making holistic assessment
judgments; and

* skills in questioning techniques that
elicit students’ understanding of the
learming process.

RP operates on two premises: that staff play

a key role in ensuring the implementation of the
pedagogy that it has adopted and that facilitators are
instrumental in student learning.
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It goes without saying that the PBL-Foundation
Programme is conducted using a PBL
approach; the participants experiencing what
the students themselves would experience.
They will, for example, be confronted with
problem triggers that will generate in them
the same feelings of cognitive dissonance
that students will experience in their classes,
so that the facilitators develop a strong
empathy for the students’ leaming experience.
By using a PBL approach, it is also hoped
that participants will benefit from observing
experienced facilitators who already
understand constructivist leaming theory and
the PBL process, and possess the skills to
engage students in a way that will allow them
to develop as creative and critical thinkers,
and independent learners.

Continuous Improvement
- Development Workshops

As an institution committed to continuous
learning, RP staff have access to a broad
range of ongoing training (Development
Workshops) to further develop their
understanding of constructivist pedagogy
and PBL and also to hone their facilitation
skills. For example, some of the workshops
that have been offered (or planned) for this
year include:

*  What it Means to Assess Understanding;

*  Creating a Conducive and Positive
Classroom Environment for Learning;

* Principles of Assessment — Relating them
to RP's context;

*  Questioning Skills;
*  The Reflective Facilitator: Writing
Reflection Journal Questions; and

¢ Understanding Peer and Self Assessment.

ality Assurance -
e Certification Process

In an effort to ensure quality in facilitation
skills and comparability in assessment
decisions, RP has introduced a rigorous
certification process for all academic staff.
There are several components to the
certification process, which include:

e writing a critique of a problem that has
been facilitated;

* recording and observing one of the
facilitator’s classes;

* analyzing student feedback on the
facilitator’s performance;

 asking the facilitator to explain how
he/she has helped to foster a self-directed
learming environment;

 assisting a facilitator in drafting a personal
teaching philosophy statement;

* undertaking an interview that involves a
facilitator describing how he/she would
approach a new problem.

By engaging in this process, facilitators can
be confident that they understand and are
capable of applying the principles of facilitation
in the context of PBL at RP.

A full description of this certification process
can be found at http://myrp2.myrp.edu.sg
[sites/ced/website/Default.htm

Measuring the success of this professional
development is not easy. An independent
evaluation conducted in early 2006 by two
academics from the University of British
Columbia highlighted several possible
improvements. These suggestions were
generally in the structure of the programme,
for example, they suggested that the training
programmes include a review and clarification
of RP's Vision and Principles Statements and
that the Induction Programme provides a
more detailed overview of the 5-day training
agenda at the start of the programme.

Comment was also made of the need to
ensure that our professional development
programmes consistently and continually
model the desired qualities of our One-Day,
One-Problem approach: facilitators talk less;
participants work more.  In addition, it was
stated that our numerous Academic
Associates should be accorded many of the
same training benefits as full-time facilitators,
especially as Academic Associates make up
approximately half of the facilitation staff.

Given that RP is attempting to introduce
some radical changes in the context of
Singapore's education system, the RP
experience will be monitored very closely
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by outside observers and there is clearly no
room for complacency. The institution
continues to recognise the important role
staff play and the need to continually review
its practices with respect to how professional
development can be further improved to
ensure even greater quality and confidence
in the facilitation of PBL. To this end, an
extensive research programme is being
developed to investigate the One-Day, One-
Problem approach to teaching and learning,
including the role of professional development
in the facilitation of this approach.

Judith Williams

Manager (Faculty Development)

Centre for Educational Development
Republic Polytechnic

"EDITOR’s NOTI

After a hiatus, Reflections on Problem-based
Learning is back. One of the reasons for the
lengthy delay in publishing this edition is the
large number of training programmes the
Centre for Educational Development has
had to run to cater for the dramatic growth
in staff numbers at the Republic Polytechnic.
In this edition, we shall share our insights
about the provision of professional
development for academic staff wanting to
engage in PBL.

The sharing in this newsletter is not unlike
what most newsletters do and that is to
share our experience and what we think is
good practice. However, Oscar Wilde said
“Experience is the name everyone gives to
their mistakes” and so | will share our
experience of training by making reference
to three mistakes | have made as a PBL trainer
and in doing so | hope to illustrate a
philosophy for professional development.

MISTAKE NUMBER ONE:

Believing as a trainer you can
train people to become PBL
facilitators.

[t is highly ironic that in the business of
education, the belief that training is a universal
panacea still exists. As someone once
observed: “training is the drug of choice to
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problem situations in organisations.” Of course,
this is not to say that when implementing
PBL one should not consider training as a
change enabling mechanism, where good
practice can be shared, discussed and
modeled. However, one needs to be realistic
about the role training plays in achieving
desired ends.Too often, | have found myself
seduced into thinking that short intensive
training programmes will address the
perceived absence of a skill or information.
The (false) premise here is that learning in
training is somehow different from learning
in a broader educative sense. For training to
be effective, it needs to help teachers to learn
in their everyday life and not just in a training
room. If training does not facilitate learning
back in their own classrooms and contexts,
then we might as well cancel the training
(and save the enormous amounts of money
spent on morning and afternoon coffee, tea
and biscuits). To simply put it, you don't
become a good teacher in a training room;
you only become a good teacher in
the classroom!

MISTAKE NUMBER TWO:

The training should be practical
and skilled-based.

There is in this edition, a very judicious use
of the word “training’ because it hardly seems
like the right adjective to describe what is
needed for someone to become a PBL
facilitator. The process of becoming a PBL
facilitator is more akin to socialisation where
faculty not only engage in skill development
but undergo internal reflection leading more
often than not to fundamental paradigm shifts
in their perspectives about teaching and
learning. One challenge that often arises is
that workshop participants come expecting
(demanding) skill-based training, and as a
trainer | have found myself, at times, pandering
to this demand.

Maggi Savin-Baden has suggested “...It is
often the case that the barriers created
through staff's own notions of learning,
knowledge and problem-solving lead to
difficulties in securing agreement across the
faculty to implement problem-based learning.

Staff's epistemological perspectives, those perspectives that affect their notions of
knowledge and what counts as knowledge stem, in the main, forms their "pedagogical
stances in learning".” (Equipping Students for Employment through Problem-Based Learning:
Realizing Curricula Change across the Boundaries, September 1998) In other words, if training
doesn't address staff's pedagogical stances and help them understand how they are constructed
(a combination of staff’s prior learning experiences, their often taken-for-granted notions
of learning and teaching, and the type of higher education that they have received), then
we end up encouraging people to exhibit behaviours that can be disconnected from who

they are.

A passionate teacher is always one whose actions
are connected to their beliefs.

MISTAKE NUMBER THREE:

Teachers who are new to PBL are all transmissionists who
need (to be castigated, lobotomised and reprogrammed) a
good dose of paradigm shifting

This mistake is in part an over reaction to mistake number two. It is common in training to
illustrate the weakness of a prevailing system and then suggest these weaknesses are so
terrible that they must be addressed by whatever the trainer is advocating (thus creating
the need for change). Furthermore, training that aims to reinvent their participants has the
potential to be arrogant if it expects people to repent and be saved by proclaiming allegiance
to a new world view.

What has become apparent in my own training is that | need more sophisticated models
of learning that do not entail intellectually or emotionally bullying people into “finding
the truth” through PBL training. Genuine training or development must entail the learner
exploring the ideas in the way they see fit, which means the trainer truly needs to be open
to being influenced as well as influencing. The more | train the more | have realised that good
teaching is indeed about what Allan Luke has described - the weaving of many ideas rather
than exclusivity.

There are many other mistakes | have made (enough to fill this whole newsletter!). These
include falling into the trap of occasionally evangelising PBL which entails appeals for faith
at the expense of considering and critiquing the evidence about PBL. | confess these mistakes
because of the valuable lessons | have learnt, foremost being, training or professional
development is indeed a learning journey not just for trainee but also for the trainer. | can
remember my Dad telling me it's better to learn from others’ mistakes, but sometimes
making your own mistakes can indeed be the most valuable form of learning. If this is true,
| hope you make lots of mistakes!

Glen O’Grady
Editor
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> Collaborations with University Ciputra

In May 2006, two members from
the Centre for Educational Development
(CED), Glen O'Grady (Director of
CED) and Ridwan Othman visited and
conducted a PBL course for staff from the
newly-established University Ciputra,
Surabaya, Indonesia.

In January 2006, Yohannes Somawiharja,
Academic Director and Tony Antonio, Rector
of University Ciputra visited Republic
Polytechnic to observe the approach to
learning at the Republic Polytechnic.As part
of their exploratory work, they observed
classes, reviewed curriculum and had
discussions with students and staff.

In consultation with other members of
senior management,

the University Ciputra
has decided to adopt
PBL as one of their
learning methodologies,
particularly for subjects
that require in-depth
exploration and
creative thinking.

Foundational training

The University, which will commence in August/September 2006, invited CED to conduct
for their staff a foundational training in PBL and problem crafting.

Glen O’ Grady and Ridwan Othman in designing the training tried to contextualise the
programme to meet the learning needs of the staff of University Ciputra. The key starting
point for the training was the acknowledgement that the participants were, in the main,
experienced tertiary practitioners familiar with conventional instructivist pedagogies. Hence,
the trainers believed the training delivery (and not just the content) had to be designed
so that the University Ciputra staff could experience the process of PBL more so than
just listen or talk about it. The 5-day workshop was designed around key concepts and
ideas like learning, problems, facilitation, holistic assessment, self-directed learning and
collaboration. These are encapsulated in the problems and training activities.

One of the activities included a “cake-baking” session, which stimulated participants to
reflect on the deficiencies in learning outcomes as a result of didactic methodologies like
a one-way lecture. The participants then proceeded to explore what would constitute the
type of learning they hope to achieve with their new University. With these outcomes in
mind, the Ciputra staff reviewed and critiqued the Republic Polytechnic’s educative process,
exploring how the limitations of conventional instructivist pedagogy might be addressed
through the use of constructivist pedagogy in the form of PBL. As a result of the hands-
on activities and trainers’ role-modelling, the participants had the opportunity to experience
PBL and critique it against their own desired educational outcomes.

The experience with University Ciputra highlighted an important issue - when training
experienced adults in their professional field, such as the lecturers from the Ciputra University,
allowing space for them to approach the issues from their own perspective and getting them
to connect these perspectives to the new content being offered is crucial. After 5 days of
intensive debate, role plays, team presentations and reflection, the participants were excited,
albeit a little “nervous” because they really sensed that they were embarking on something
new which would challenge them.The biggest challenge is not to simply copy an approach
to PBL but to reinvent the process in a way that would make PBL useable in their context.
The Republic Polytechnic looks forward to seeing the success of University Ciputra.
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Looking for some ways to help your students to go deeper in analysing their problem
triggers! Here are some facilitation tips by Jerome Rotgans, a facilitator of Cognitive Processes

and Problem Solving Module.

> Post-It* FMT

Students will learn that
each individual
contribution to the
definition of a problem
counts and that team
work is a major part
of PBL (two heads are
better than one, three
heads are better than
two...).

PURPOSE:
To familiarise students with how to define a
problem drawing upon their prior knowledge.

BACKGROUND:

Problem definition plays a major role in PBL.
Using the first meeting template (FMT) in
Republic Polytechnic, students learn to
brainstorm and identify the learning issues
necessary to respond to the problem.

PROCEDURE:

The facilitator (FAC) gives each team a stack
of Post-Its. Students write down “what they
know”, “what they don’t know” and “what
they have to find out”. They do this individually
with only one idea on one Post-it. Meanwhile,
the FAC prepares the whiteboard by writing
down the three columns: “what they know”,
“what they don't know" and "what they have
to find out”. The teams are then asked (one
team at a time) to post their individual Post-
[ts in the respective columns. When it is the
turn of the next team they have to read the
Post-Its from the previous team(s) and stick
their Post-Its - which resemble the same ideas
- next to the ones already on the whiteboard.
When all teams are finished, the FAC asks
the students to identify and name the formed
clusters that resemble one idea (or one aspect
that they know, don't know etc.).
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BENEFIT:

Students will learn that each individual
contribution to the FMT counts and that team
work is a major part of PBL (two heads are
better than one, three heads are better than
two...). They also learn to analyse the
individual team members’ ideas and to
synthesise these ideas in the FMT. The latter
process stimulates students to brainstorm.

TECHNICAL CONSIDERATIONS:

Make sure that the whiteboard is clean;
otherwise the Post-Its won't stick! Anyway, it
is useful to bring some tape for backup. Also
make sure that the aircon is not blowing on
the whiteboard.

[t is also useful to use different coloured Post-
Its (or ask the teams to mark the Post-Its with
their team number).

This enables you and the class to identify
“which idea belongs to which team”.

Students write down “what they know”, “what they don’t know” and
“what they have to find out”.



> Becoming Successful in
Faculty Development Programmes

At Republic Polytechnic, all new facilitators
are encouraged to take the Teaching
Perspectives Inventory (TPI) before attending
the Foundation Programme.The TPI provides
a starting point for new facilitators to reflect
on their own teaching and learning preferences,
so that they can be mindful of how these
inclinations can manifest in the PBL classroom.
Further down the road, all academic staff are
encouraged to take the TPl again to monitor
any changes in their beliefs, intentions and
actions in relation to teaching, so that they
can reflect on how they may have adapted
to the PBL environment.

Earlier this year, CED hosted two good friends
from The University of British Columbia -
Prof. Daniel Pratt and Dr. John Collins for a
3-week study visit to Republic Polytechnic.

Prof. Pratt and Dr.
Collins, renowned
creators of the "Teaching
Perspectives Inventory"
observed and
participated in our PBL
foundation programme
for new facilitators as
'trainees’ as well as
observed a number of
our classes.

We have asked them to share with our readers

on what are the success factors for faculty
development programmes.

Q: What is needed to help a new faculty?

R: As with any new role and responsibility, people need five things. First, a genuine and

»

warm welcome to RP and to their respective School or Department. That welcome
should not be soon extinguished under the weight of work. It needs to be kept alive
through an on-going culture of support, challenge and pride that faculty feel as they
contribute to the bold experiment of RP.

Second, a vibrant and committed group of people, such as those who populate
the CED, where new faculty can go with questions and requests for support and help.

Third, opportunities to receive regular feedback on their teaching from respected and
more experienced colleagues, well in advance of any accountability, such as meeting
with the certification panel.

Fourth, new faculty need to have regular opportunities to talk with colleagues about
teaching - an on-going conversation about teaching - that helps them critically reflect
on their development as teachers.

And finally, new faculty need to believe that good teaching matters to their students
and to the people who govern their institution - from the CEO on down. If students
and leaders in the institution don't value good teaching - truly good teaching - new
staff will eventually tire of working to improve their teaching and be satisfied with 'good
enough'.

: Anything in particular for tertiary education faculty?

: I think the same would hold for tertiary education faculty.

: What is needed in a faculty development programme for educational institutions

using PBL?

Because staff members have been trained in a specific field or discipline, they have
been acculturated into particular ways of thinking and using their knowledge. This is
important, because for many disciplines, PBL represents a radical shift in thinking and
knowing, to say nothing of learning and teaching.

Effective PBL is based on a deep commitment to learning, rather than teaching. It
requires teachers to 'park’ their answers and ask questions, probe student responses,
listen more than talk, push students to go deeper, and be patient as students find their
way toward a shared understanding with the other students in their group. This is to
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an easy philosophical shift for many who have been trained in more teacher-centred or
transmission oriented approaches to education.

Role models are one of the most powerful sources of learning. Also, role models are most
convincing when they are from our own professional community, that is, when they are like
us. Faculty development programmes working within a PBL environment need to find
exemplary PBL teachers in contrasting disciplines or schools and enlist them as allies in faculty
development work, using their teaching as credible role models for others in similar disciplines
or fields. Faculty development programmes, therefore, need to work to build a core of
diverse role models across the disciplines or fields within the institution. These people need
to be nurtured and trained to work with the faculty development unit and their colleagues
over time.

About the Teaching Perspectives Inventory:
The Teaching Perspectives Inventory measures teachers' orientations to their roles as
managers of the learing process. The Inventory yields five afternative views (perspectives)
of teaching by asking structured questions about teachers' actions in the teaching setting,
their intentions (what they are trying to accomplish), and their beliefs about fundamental
principles of teaching and learning.

Find out more at - http://www.teachingperspectives.com/
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“Because staff members have
been trained in a specific field or
discipline, they have been
acculturated into particular ways
of thinking and using their
knowledge. This is important,
because for many disciplines, PBL
represents a radical shift in thinking
and knowing, say nothing of
learning and teaching.”



In each issue, we will present the different problem triggers used in Republic
Polytechnic conducted via problem-based learning. In this issue, we will look at a
problem trigger crafted by Centre for Science and Mathematics.

> Familiarity Breeds VWonder!

A curriculum in science can be presented as
a descriptive account of abstract concepts,
formulae and derivations. Alternatively, it can
be presented through familiar situations and
phenomena which one might encounter in
life — often using homespun analogies or
metaphors.

Metaphors allow the students to develop a
better understanding of the abstract scientific
concepts — realise the value of their
application in life. So the argument goes.
Problem-based learning (PBL) environment
embrace this approach both at the
philosophical and methodological levels.

PBL uses this approach to embed
the key principle (which may be
the learning point) in a context.
The context offers an opening to
the students for exploration and
inquiry while the underlying
concept forms the end goal of
the process of inquiry.

How does it work in terms of sheer design?
Here is an example from the module in
Basic Sciences.

Problem Trigger

Examine the following observations:

A pot of water was heated using an electric heater. The rate of rise in temperature dropped as
the pot became hotter. Moreover, after the water started to boil, the temperature did not rise
any further despite the continuous supply of heat.

The problem trigger is a brief description of a seemingly common phenomenon. It whets
the students’ curiosity by underscoring contradictions; that ‘the rate of temperature dropped
as their pot became hotter’ and that ‘the temperature did not rise any further (after a certain
point), despite the continuous supply of heat'. The question is ‘why?

The scope of this problem addresses issues within the discipline of physics such as
- How can we distinguish between ‘heat’ and ‘work’?

- Concerns in calculating energy required for heating.

- Heat loss and latent heat.

Students reason their way through these issues, using a general framework provided by the
recommended resources and a set of questions in the form of a worksheet. A facilitator
helps the process of inquiry along, by offering counterpoints in reasoning through views,
questions and comments.

The questions in the worksheet provide scaffolding for the students to think their way
through. These questions are organised in a logical sequence with an associative logic which

the students try to emulate.

Moving in a gradual upward spiral, the questions in the worksheet require careful ‘thinking
through’ of the issues with a high level of specificity and understanding.

Consider the movement in reasoning in questions such as those provided in the next page.
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> Student Facilitators for CSI:

RP Open-house 2006

CSI:RP
14th January 2006
An activity in the Republic Polytechnic open house

GENDER: Female

d
SCHOOL / YEAR: SAS 2" Year
EXPERIENCE: 2 years

Facilitation is “interesting and challenging”. It is tough to
get participants to think and generate ideas, but | feel
an immense sense of accomplishment when | succeed.

A LESSON LEARNT:

| appreciated the difficulty in conducting PBL in the
classroom and became more aware of what is expected
of me as a student in RP.

Interview with CSI Facilitators

In January 2006, Republic Polytechnic (RP) invited the public to be part of the launch of RP's
first Open House in the new Woodlands campus. The Open House showcased to the public,
RP’s approach to problem-based learning (PBL) and collaborative learning environment
through the solving of a crime case. The participants acted as forensic investigators and worked
in a team to examine evidences from the crime scene. Here are the brief accounts of RP’s
students who have participated in the activity as student facilitators.

GENDER: Male

4
scHooL / YEAR: STA |I° Year
EXPERIENCE: 8 months

|'am shy and found the initial stages of facilitation tough.
However, it got easier as the facilitation progressed.

A LESSON LEARNT:
Through facilitation, | opened up and became less
reserved.
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GENDER: Male

t
scHooL / YEAR: SEG | Year
EXPERIENCE: 6 months

Facilitation was fun and | enthused about interacting
with different students of varying backgrounds and
personality types. It was challenging to think on the spot
when asking and fielding questions.

A LESSON LEARNT:

My belief in problem-based learning (PBL) pedagogy is
strengthened, but still feel that a balance of PBL and
instructional form of teaching must be established.



THE SORTS OF QUESTIONS THAT ARE DISCUSSED IN CLASS

List instances where heating/cooling of liquids has an important role.

(@) Many cold-blooded animals like lizards, need to warm their bodies (and blood) before they can
become active to a regular level. They usually make use of the Sun’s radiation for warming
themselves.

(b) Humans are able to keep their body temperatures around 37°C by heat generated by regulated

“burning” of “food”.

Let us say that there are two litres of water in the pot. How much heat (energy transfer) is needed
to raise the temperature of this amount of water by one Kelvin (1 K = 1°C)?
Specific heat of water = 4.186 kj kg -1 K-1

To raise the temperature of the pot alone (without the water) an additional amount of energy (heat)
is needed. Evaluate the possible use of the following data for calculating this amount of energy.
(@) Specific heat of the material of the pot.

(b) Mass of the pot.

(c) Colour of the pot.

(d) Heat capacity of the pot.

As the internal energy increases due to heating, the temperature will rise. As the temperature rises,
the heat losses will increase. (This is like a case where when one earns more, one spends more t00.)
As time passes, the amount of heat retained from the supplied amount becomes less and less.

Explore the consequences of such loss of heat, by first working out an example situation and then

developing an Excel worksheet as suggested below. Let us say that the present temperature of the

pot (with two litres of water in it) isT = 340 K and you want to calculate the rise in temperature

within the next one second.

a) To=300K

b) The amount of heat supplied by the heater within the next one second =?

¢) The heat loss rate at present =?

d) The heat loss within the next one second (assuming that the loss rate remains unchanged during
the short time period of one second) =?

e) Heat gain within the pot = [b] — [d] =?

f) Heat needed to raise the temperature of pot water by 1 K =?

g) The temperature rise of pot and water within one second =?

The last issue that remains to be addressed from the problem statement is the observation that
the temperature does not rise once the water starts to boil.

a) What is the temperature at which you expect water to boil under usual atmospheric pressure
conditions?

b) When boiling happens, water becomes steam.What is the temperature difference between
water-just-before and steam-just-after?

¢) What is the energy difference between water-just-before and steam-just-after?

d) For the scenario considered earlier, once hoiling has started, how many grams of water would
you expect to see becoming steam during each second?

A Republic Polytechnic Publication
PBL issue 5// 10

ANNOTATIONS

(IMPLICATIONS FOR LEARNING)

A ‘descriptive’ type of question — offers a
relatively easy starting point.

A critical question for the students to grapple
with. The formula is given — indicating that
understanding the conceptual framework
behind the formula is the key learning point.
It prompts understanding of the idea of
‘specific heat capacity’.

It draws attention to the difference between
the specific heat of the material of the
pot and the heat capacity of the pot. (This
follows from question 2.) It allows the
students to examine various other factors
affecting heating.

Another milestone in the inquiry;
disciplines such as physics have a rather
abstract conceptual framework. However,
this conceptual framework is the result of
a precise and logical process of thinking
through concepts derived from thorough
and systematic calculations.

It is important that the students apprehend
this on their own as they work through
the problem. In working through questions
which contrast between ‘descriptive’ and
‘analytical’ forms of addressing issues, they
learn to appreciate the value and difference
between them.

This question is exacting and anticipates a
series of specific, precise calculations leading
to the original question ‘why’ which arose
from the problem trigger.

This question signals the climax in the
reasoning process within this problem. It
draws attention to the issue of ‘why’ the
temperature does not rise any further beyond
the ‘boiling point’, thus, highlighting the
concepts of heat loss and latent heat.



INTERNATIONAL PBL SYMPOSIUM
2007 - REINVENTING PBL

DATES: 07-09 March 2007
VENUE: Republic Polytechnic, Singapore

A gathering of prominent PBL practitioners to showcase and
critique current approaches to PBL.

“Reinventing PBL" will be an exciting
opportunity for researchers and
educators to present critical reviews of
PBL methodologies, new perspectives
on PBL and paradigm shifts within PBL.

PRODUCED BY
Centre for Educational Development (CED)
of Republic Polytechnic

9 Woodlands Ave 9
Singapore 738964 (near Woodlands MRT station)
T: 6565103000 F: 65.6415.1310
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