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The Scholarship of Teaching and Learning (SOTL) is an
international initiative currently led by the Carnegie
Foundation for the Advancement of Teaching and triggered
by Ernest Boyer’s Scholarship Reconsidered (1990).
In this seminal work, Boyer elegantly articulated the SOTL
as a demonstration of academic excellence in four specific
areas – scholarship of discovery, of teaching and learning,
of integration and of application/engagement. In fact, the
scholarships of learning, service, creative artistry, judgment
(assessment and evaluation) management/administration
and public dissemination, have all been identified as being
part of scholarly activity.
Indeed in Boyer’s report on Scholarship Reconsidered
(1990), he proposed the vision of such a scholarship
that recognises the great diversity of talent within the
professoriate and this may prove especially useful to
faculty as they reflect on the meaning and direction of
their professional lives. Boyer’s typology originally identified
as the Scholarship of Teaching has been expanded
somewhat and is widely known today in the literature
as the Scholarship of Teaching and Learning (Bosher,
2009). All faculties do engage in scholarship, though
such engagement may differ in form and content and
at different moments of their career or even over the
academic years.
The SOTL involves research into the practices of teaching,
learning and the curriculum. Therefore it largely involves
asking questions about how students learn and how to
best enhance their learning through effective teaching.
At ground level, it means gathering and interpreting of
evidence from a wide range of resource matters pertaining
to the students’ learning and subsequently sharing the
results of the analysis publicly for purposes of peer review,
knowledge sharing with colleagues and the academic

community. This SOTL cycle is a vital ingredient for the
existence of a meaningful scholarship.
Teaching in itself, cannot be synonymous to “scholarship”
nor is research simultaneous to “teaching,” although
teaching can be recognised as a scholarly work.
A distinction needs to be made between teaching
(activities to promote student learning), scholarly teaching
(a reflection of one’s knowledge about and approach to
teaching and learning) and SOTL (the contributions to
a developing body of knowledge about teaching and
learning). Effective teachers in higher education should
engage in scholarly teaching practices as a matter of
course. These include staying in touch with the latest
research developments in a discipline, integrating these
into the curriculum (e.g. through lectures and assessment
tasks) and routinely gathering student feedback (e.g. using
various instruments) and using this to guide curriculum
review and improvement.
The SOTL goes beyond scholarly teaching in that it
emphasises the importance of analysing, documenting,
sharing and publishing the results of research into students’
learning. Shulman (1999) argues that scholarship becomes
evident when one’s research on learning and teaching
is made public (e.g. through staff seminars), when it is
subject to critical review and evaluation by members of
one’s community (e.g. in peer reviewed journals) and is
used, developed by and integrated into the activities of
one’s academic community. For instance, colleagues may
make changes to their curriculum design or assessment and
feedback practices as a result of hearing about the research
on learning and teaching.
The SOTL and the idea that a faculty member, not just
those in education, could and possibly even should
contribute to it, can extend the transformation of the
nature of the roles and responsibilities of faculty members

6.2 Teaching, Learning and Research, and Service in
Relation to the Vision and Mission of the IMU
The basis of academic and scholarly activities of the IMU
is in its statement of vision and mission (Lim, 2013).
It says that the IMU shall be an innovative global centre
of excellence in learning and research, supporting a
community of scholars and professionals committed to
serving the society, promoting the development of students
to reach their true potential in becoming competent,
ethical, caring and inquiring citizens and visionary leaders.
This vision is shared by all its academia and they are
committed to academic freedom and the principles of equal
opportunity in the pursuit and application of knowledge,
the highest standards of intellectual, educational and
research productivity and in establishing a learning
organisation that respects the individual.

and caring professionals skilled in the science and art of
medicine whilst upholding ethical and social principles of
the profession in meeting the needs of the community and
society, using best practices by engaging in lifelong learning
(Lim et. al., 2013).
In order to meet its vision and mission, the IMU has
equipped itself with the necessary human resources and
infrastructure facilities and has placed itself in a formidable
position as a healthcare educational facility in local, regional
and global settings. The prestige that the IMU has earned
during its existence for over two decades is reflected as
oversubscription of positions in the undergraduate medical
programme. Besides attracting international students, the
IMU has attracted many experienced teachers in the field
of healthcare; locally, regionally and globally, giving it a true
international flavour.
The academic, administrative and corporate staff, as well as
students of the IMU are driven by the following core values
that are embodied in its culture. These core values are
encapsulated in the acronym TRUST, which encompasses
the following:
1. Trustworthiness – we are trustworthy and stand for
integrity, reliability and commitment
2. Responsiveness – to change, and to the needs of
individuals and communities
3. Unity – of vision and in working towards the
achievement of common goals
4. Service – a commitment to providing outstanding service;

The primary mission of the IMU is to educate pre-university,
undergraduate medical, dental students and allied
healthcare professionals, postgraduates, and postdoctoral
fellows in accordance with the highest professional
standards enabling them to lead in the global settings as
physicians and allied healthcare professionals, scientists
and educators. We also aim to produce compassionate

5. Tenacity – in the pursuit of excellence.
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as teachers. In brief, SOTL is about transforming and
extending knowledge, interrogating the act of teaching and
a process of interaction that creates new understanding – it
is “the public display of the individual understandings and
truths that educators have around their roles and what
they do with that knowledge.” In the education arena,
especially so in higher education, the SOTL plays a crucial
role in enabling academics to firmly establish evidences
which can be used in scholarly ways on which to make
informed professional judgments in and about teaching
and therefore helps in developing awareness of high quality
approaches to teaching with a widened perspective.

6.2.1 The IMU’s Educational Philosophy
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The undergraduate medical programme of the IMU,
in keeping with trends in medical education has an
integrated-spiral-modular curriculum with the SPICES model
embodied in it (Harden, 2009). The curriculum is outcomebased, with graduates expected to develop competencies
in the following domains: application of basic sciences in
the practice of the profession; psychomotor skills; family
and community issues in healthcare; disease prevention
and promotion; communication skills; critical thinking;
problem-solving and research; self-directed lifelong learning
with skills in information and resource management; and
professionalism, ethics and personal development
(Lim et al., 2013). These outcomes are expected to drive
all aspects of the curriculum in terms of content and
organisation, delivery and educational settings as well as
assessment and quality activities. We strive to fall in line
with the recommendations in the seminal document,
Tomorrow’s Doctors (General Medical Council, 1993) which
states that doctors should have a blend of both scientific
and humanitarian aspects involving a critical approach to
learning, open mindedness, compassion, and concern for
the dignity of the patient. The University has gone beyond
its undergraduate medical programme and adopted these
General Medical Council (GMC) recommendations to its
other undergraduate programmes as well.
It is known that there are several factors that affect learning
besides the curriculum. These factors include the learning
environment, previous learning experiences of students,
student learning styles, student motivation, demotivation
and disillusion; and the context of learning. Academics
need to address these requirements in order to optimise the
education of undergraduates and postgraduates. Teachers
have the role of imparting knowledge and transferring
skills but they have to bear in mind that adult learning
experiences are enriched by sharing their experiences and
reflecting with students. The IMU has therefore scaled

down didactic lectures and given more emphasis to
teaching and learning in small groups through processes
such as problem-based learning (PBL) and task-based
learning (TBL).
In professional training, teachers have to be conscious
about their own conduct in the way of attitudes, actions,
their level of enthusiasm and the comments they make
in front of students. In addition, teachers have to be
knowledgeable, clinically competent, organised and
clear in their interactions with students, and be equipped
with group instructional skills and clinical supervision skills.
Many students are likely to emulate their teachers in their
professional careers and therefore it is incumbent on the
teachers to be good role models. We need to be mindful
of unconscious bad conduct at times of heavy workload
as such behaviour can impart negative role modelling
for students.
6.2.2. Alignment of IMU’s Eight Learning Outcome
Domains to Its Educational Philosophy
Students are encouraged to reflect on the eight key
learning outcome domains of the IMU following any active
learning situations such as clerking patients, visiting a
hospice, after a laboratory experiment or on conclusion
of a research project. The following account attempts
to describe how various learning experiences in the IMU
enable these key learning outcomes to fall in line with the
educational philosophy of the University (Lim et. al., 2013).
6.2.2.1 Application of Basic Sciences in the Practice of
the Profession
Vertical integration of basic sciences to clinical sciences
early in the programme makes theoretical knowledge
that is imparted in basic sciences more meaningful.
Such integration helps to foster interest and motivation

6.2.2.2 Psychomotor Skills
Psychomotor skills are learned within the hospital in a
variety of locations such as wards, outpatient clinics,
operating theatres, labour rooms, intensive care units,
coronary care units, dialysis units, department of
physiotherapy and rehabilitation, and department of
radiology and imaging. For medical students, these facilities
give endless opportunities and provide goldmines of clinical
material. However, students are first taught the theoretical
basis of their professional activities before embarking on
hands-on training. Video film demonstrations and computer
simulations are of great assistance in demonstrating
psychomotor skills. This is carried out mainly in the first few
semesters and such inputs get consolidated at later stages
of their spiral curriculum. Students are generally inducted
to these activities in the protected environment of Clinical
Skills and Simulation Centre (CSSC) where they practise
various psychomotor skills on models or on standardised
patients, under the guidance of staff, at their own leisurely
pace. Pyschomotor skills are also emphasised in other
health profession programmes such as Dentistry, Pharmacy,
Chiropractic and Chinese Medicine.
6.2.2.3 Family and Community Issues in Healthcare
The IMU recognises the importance of addressing family
and community issues in relation to health. Therefore,
students are given exposure as to how patients are cared
for in both inpatient and outpatient settings.
This ensures that students more or less walk the
patient from the hospital to the community,
gathering the experience in managing acute illnesses,

convalescence and for patients with chronic disorders,
their long term care. Such follow-up of patients to the
community is achieved through Community and Family
Case Studies (CFCS) in the IMU Clinical School. In addition,
we feel that CFCS programme might initiate motivation
in students to opt as primary care physicians in their
professional life.
6.2.2.4 Disease Prevention and Health Promotion
Our students are often reminded of the adage
‘Prevention is better than cure’. All aspects of prevention
of diseases including primary, secondary and tertiary
prevention are emphasised in the curriculum. A wide array
of topics, from A to Z, on the prevention of diseases,
ranging from air pollution to zoonosis, are taught in the
curriculum. From practice point of view our students learn
through a range of activities such as practice of aseptic
techniques in the operating room to implementation of
immunisation in the community clinics. Students engage
in disease prevention activities and in health promotion
via a range of situations such as individually addressing
specific patient related issues with patients and his/her
carers in the hospital, to broader issues in the community
such as prevention of common diseases like diabetes,
dyslipidaemias, hypertension, infective diarrhoeas, addiction
to tobacco, alcohol and narcotics as well as health
screening for cancers such as those of the breast and cervix.
Outside the IMU and the hospital, students address
disease prevention and health promotion in learning
situations like CFCS projects or in special community
service projects like the IMU Cares Project. Activities
undertaken in the IMU Cares Project include running
of community clinics and health camps; and adoption
of disadvantaged communities under the ‘Kampung
Angkat’ programme. During these exposures students
are expected do health screening and give health education
talks under the guidance of the IMU staff. Such activities
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of students whilst enabling better retention of the subject
matter. As the IMU curriculum is integrated and spiral in
nature, it enables gradual change balance on the emphasis
from basic sciences to clinical sciences from junior to senior
years in the undergraduate training programme.

not only involve medical students but also students from
other health professions and this promotes interprofessional
learning.

as it triggers the development of an inquiring mind.
The skills acquired are also crucial to some students who
are interested to pursue a career-based on research.

6.2.2.5 Communication Skills

6.2.2.7 Self-directed Lifelong Learning (SDL) with
Skills in Information and Resource Management
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Students are encouraged to demonstrate their ability to
communicate well, in both spoken and written English.
Teachers get ample opportunities to see how they fare
in spoken English during PBL and TBL sessions, case
presentations, seminars, tutorials and in sessions on role
play; and in written English, when they scrutinise students’
written submissions such as portfolios, patient case reports,
CFCS reports and reflective reports.
6.2.2.6 Critical Thinking, Problem Solving
and Research
Our undergraduates are encouraged to engage in
deep learning (self-actualisation) and to have a
reflective approach in their learning and to identify
problems and to solve those by means of scientific
and logical thinking (Hutchinson, 2003). Triggers for
such learning stem from situations like student research
projects, PBL and TBL sessions and in portfolio writing.
They are encouraged to appraise learning materials
critically and reflect on their experiences. Students are
expected to ask questions ‘why’ and ‘how’ rather than
accepting facts on its face value. Such training is
expected to equip them for lifelong learning.
Critical appraisal of data using ‘Evidence-Based
Medicine’ is part of the IMU culture. We use
‘Clinical Practice Guidelines’ that are nationally
and internationally accepted when caring for our
patients. Clinical audits are part and parcel of the
IMU in its quest for excellence.
Ability to conduct research is an expected outcome in
all academic programmes of the IMU. Research is important

The document ‘Continuing Professional Development:
Guidance for all Doctors’’ (General Medical Council 2012)
states that training in SDL helps students to update what
they learnt in medical school and during postgraduate
training to reflect changes in practice, changes in the
needs of patients and the service, and changes in society’s
expectations of the way doctors work, later in life. In the
IMU, web-based learning is integrated with conventional
face-to-face teaching and learning, and this approach
encourages SDL. Several interactive teaching/learning
packages have also been developed to enhance SDL.
Electives and selectives are periods when students engage
in flexible learning options outside the IMU in Malaysia or
overseas, and its nature is decided by students themselves,
exposing them to different cultural and organisational
settings. This enables students to obtain a kind of training
different to what they would get in the IMU giving an
opportunity to foster their other medical/healthcare or
non-medical/non-healthcare interests and talents. Such
experiences are known to mould and equip undergraduates
to face their professional life as they develop self-reliance
and maturity.
6.2.2.8 Professionalism, Ethics and Personal
Development
We need to realise that medical students, dental students
and allied health undergraduates begin the process of
becoming a professional from day one of their career at
the university. Being a professional means many things,
including internalising and adhering to a set of values,

As in any teaching institution, we have to accede to
the fact that entities such as declared curriculum,
taught curriculum and learned curriculum differ but they
overlap, and that there is a fourth entity, ‘the hidden
curriculum’ outside the purview of the first three
(Harden, 2009). The hidden curriculum to a great
extent determines learning that is occurring in the
attitudinal learning domain and it is here that most
of the learning occurs with regards to professionalism,
ethical behaviour and personal development.
To excel in professionalism, ethical behaviour and
personal development, undergraduates need to
develop soft skills such as communication skills,
leadership skills, mentoring skills, time management
skills, team-working skills etc. Therefore, we need to ensure
that students imbibe such skills and qualities
whilst working in the micro-environments of the
interphase between health services outlets and the
public domain.
6.3 Learning, Critical Thinking and Application of
Knowledge in a Learning Organisation
6.3.1 Learning
Teachers and students alike have a general sense of what
it means to learn. Teachers often assume that, because
they are teaching, students must be learning. Students
assume that, because they have read their lecture notes
and memorised facts, they have learned something (Wirth
and Perkins, 2008). In reality, studies have shown that the

traditional instructional methodologies, including didactic
and teacher-centred approaches, are no longer effective in
enabling students to learn, or retain what they do learn.
It has long been recognised that students need to be
taught how to think and how to learn. The Association
of American Colleges in 1985 made the recommendation
that the central theme of any curriculum should be to
teach students “how to learn”. The report of the American
National Science Foundation, Shaping the Future (1996),
urged teachers “to promote new kinds of learning that
include developing skills in communication, teamwork, and
lifelong learning.” “Society and individual learners now
have different needs, both in terms of what people need
to learn and how they can and should learn” (Fink, 2003).
Similar recommendations and efforts to improve students’
thinking abilities have been put in place in Malaysia since
the 1980s. Numerous workshops have been conducted
to prepare school teachers and university lecturers on
‘Optimal Learning’, Critical and Creative Learning and the
like. Nonetheless, these training courses have been found
incapable of adequately preparing teachers to teach the
higher-order thinking skills (Nagappan, 2001).
If one looks up a dictionary for the definition of ‘learning’,
one is likely to come across “acquisition of knowledge or
skills through study, experience, or being taught” (Oxford
English Dictionary), or “the act, process, or experience
of gaining knowledge or skill” (Free On-line Dictionary).
These definitions do not elucidate the connection between
learning and acquisition of knowledge or skill, e.g. does
memorising facts amounts to gaining of knowledge? The
definition of Wikipedia provides a clearer insight into the
definition of learning: “acquiring new, or modifying and
reinforcing, existing knowledge, behaviours, skills, values,
or preferences and may involve synthesising different types
of information”. The latter part on ‘synthesising different
types of information’ implies the reader must go through
the process of recall, reflection followed by organising what
is learnt to create new ideas or products. In their book
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behaving according to standards of practice in healthcare
services, and being accountable to patients he or she
serves. Professionalism therefore has both personal and
public elements. Ideally, professional conduct should exhibit
altruistic behaviour in which interest on the patient comes
before self-interest of the professional.
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“Mosaic of Thought”, Keene and Zimmermann (2007)
said that synthesis is about “organising the different pieces
to create a mosaic, a meaning, a beauty greater than the
sum of each shiny piece. A synthesis occurs as a reader
summarises what has happened and gives it personal
meaning.” This is in fact critical thinking whereby students
must (i) be able to identify the “parts” of their thinking and
(ii) to use those parts in thinking (Paul and Elder, 2004).
6.3.2 Critical Thinking
What does critical thinking really mean? Typing these two
words in the Google generates 11 million hits in the first
instance! Obviously, there is a massive amount of information,
including ‘how to do it yourself’ kits on critical thinking.
Actually, critical thinking is as ancient as Socrates who
lived some 2,500 years ago. Since then, other philosophers
have contributed to the development of tools for critical
thinking, whilst scientists have applied the tools of critical
thinking in their thoughts on the natural world (Wirth &
Perkins, 2008). Socrates’s written dialogues we have today
were written by his student, Plato. In the Socratic Method
or so-called Socratic questioning, questions are asked that
focus on seeking clarifications fundamentally. An often
cited example of the Socratic Method is the occasion when
he was asked “Can virtue be taught?” to which Socrates
asked back “Can you tell me what virtue is?” Essentially,
the Socratic Method is a conversation wherein two or more
people are engaged in assisting one another to find the
answers to difficult questions, through the thoughtful use
of questions. For example, a student’s answer to a question
may be followed by asking a fellow student to summarise
the previous answer. Summarising the information allows
the student “to demonstrate whether he or she was
listening, had digested the information, and understood it
enough to put it into his or her own words” (Walker, 2003).

Over the years, many definitions have evolved for the term
critical thinking. In reading through several of them, these
three explanations below are selected as having less ‘knotty
ambiguity”. They delineate the scope, main elements
and outcomes of critical thinking in a way that is easy for
students and lecturers to comprehend.
1. Critical thinking is a process that begins with an
argument and progresses toward evaluation.
The process is activated by three interrelated activities:
(a) Asking key questions designed to identify and assess
what is being said, (b) Answering those questions by
focusing on their impact on stated inferences, and
(c) Displaying the desire to deploy critical questions
(Browne and Keeley, 2011).
2. Someone with critical thinking skills is able to do the
following: (www.philosophy.hku.hk)
• understand the logical connections between ideas
• identify, construct and evaluate arguments to detect
inconsistencies and common mistakes in reasoning
• solve problems systematically
• identify the relevance and importance of ideas
• reflect on the justification of one’s own beliefs and values
3. “The central core of your critical thinking skills is your
ability to detect, generate and evaluate reasons given in
support of some conclusion. This conclusion might be a
new belief, or a change in plans, or a confirmation that
the old beliefs are OK” (Dowden, 2013). It is argued
that for students to be able to develop critical thinking
skills, they must first possess appropriate dispositions
to think critically. These dispositions or temperaments
are lacking in Malaysians generally. Basically, we need
to nurture from young the disposition to be inquisitive,
a desire to learn and not to accept acquiescently
everything they read or are told. Table 6.1 describes
several dispositions to think critically.

Question or
Problem

Assumptions

Clearly identify your assumptions and determine
if they are justifiable; consider how the
assumptions are sharing your point of view

Point of View

Clearly identify your point of view; seek other
points of view and identify their strenghts and
weaknesses; seek an open-minded evaluation of
all points of view

Data,
Information,
Evidence

Restrict your claims to those supported by the
data that you have; search for evidence that
opposes your position as well as support it; make
sure that all information is clear, accurate, and
relevant to the question; make sure that you have
gathered sufficient information to address the
question at hand

Concepts and
Ideas

Identify key concepts and explain them clearly;
consider alternative concepts; make sure you are
using concepts with care and precision.

Inferences and
Conclusions

Infer only what the evidence implies; check
inferences for internal consistency; identify
assumption with lead you to your inferences

Implications
and
Consequences

Trace the implication and consequences that
follow from your reasoning; search for negative
as well as positive implication; consider all
possible consequences

Table 6.1 Dispositions to think critically (Facione et. al., 1994).
Disposition

Definition

Inquisitiveness

One’s intellectual curiosity and desire for
learning

Open
mindedness

Being tolerant of divergent views and sensitive
to the possibility of one’s own bias

Systematicity

Being orderly, organized, focused, and diligent
in inquiry

Analyticity

Prizing the application of reasoning and use
of evidence to resolve problems, anticipating
potential conceptual or practical difficulties, and
consistently being alert to the need to intervene

Truth seeking

Maturity

Being eager to seek the best knowledge in
a given context, courageous about asking
questions, and honest and objective about
pursuing inquiry even if the findings do
not support one’s self-interests or one’s
preconceived opinions
Approaching problems, inquiry, and decision
making with a sense that some problems are
necessarily ill-structured; some situations admit
more than 1 plausible option; and many times
judgement must be made based on standards,
contexts, and evidence that preclude certainty

Table 6.2 Guidelines for developing elements of reasoning
(modified from Paul & Elder, 2004; cited in Wirth and
Perkins, 2008).
Elements of
Reasoning
Purpose or
Motivation

Guidelines
Choose significant and realistic purposes; state
your purpose clearly; distinguish your purpose
from related purpose; periodically check your
purpose is still valid

Clearly and precisely state the question; reformulate
the question several different ways to clarify its
meaning and scope; identify if the question has
one right answer, is a matter of opinion, or requires
reasoning from more than one point of view

A student may possess the knowledge to think critically,
but if these dispositional affects do not work in concert,
the student may fail to analyse, evaluate, and synthesise
the information to think critically. Hence, for the purpose
of teaching students to think critically, several universities
around the world, especially those with liberal arts curricula,
offer specific courses or modules in critical thinking over
an entire semester. Hence critical thinking should not be
deemed as a subject that can be inculcated in students in
just a few lectures.
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Closely linked to critical thinking is one’s ability to reason.
Reasoning is characterised by several key elements and
Table 6.2 shows the guidelines for developing the elements
of reasoning (Paul and Elder, 2004).

6.3.3 Applying Knowledge
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An often lamented fact is that students are not able to
apply their classroom knowledge to real-life situations.
Why are students not able to transfer knowledge from one
context to another? Do students have to be taught how to
draw connections between module materials and the realworld context? Can such elements be taught in a classroom
as a specific module, like critical thinking?
Some modules have in-course opportunities that allow
students to extend their learning in a real world setting.
These include practical attachments or training practicum
with people or organisations outside the university,
such as the industry, hospitals, welfare homes and the
community. Certain academic programmes such as
nursing, medicine, dentistry have a clear pathway to such
practicum. How about other academic programmes that
do not lend themselves to such settings? An approach
but not the only means, is through organised community
services, such as the IMU Cares projects, whereby faculty
and students extend their knowledge or skills to various
population groups. Students must be allowed to make the
connections themselves and absorb the challenges of the
environment and the lives of the people. Hopefully, they
will be able to connect the exposure to the realities of the
working environment as an experience to enhance their
effectiveness as future healthcare professionals.
When a course material is coupled to real-life situations, e.g.
I tell students “I bring the slides to your life” as I share
research and other experiential evidence, I sense students
are more likely to connect with the relevance of the factual
information being delivered. Lecturers should be trained
to integrate facts or abstract theories and real-world
applications. Such an education better prepares students who
can draw on their academic preparation to participate more
effectively in not only the arenas of professional work but also
in daily life.

The word ‘education’ originates from the Latin ex-ducere,
meaning “to lead out of.” The classical presupposition is
that education leads one out of ignorance to knowledge.
In the conventional education system, copious amounts of
facts and information are imparted to students. However,
mere mastering of a vast body of knowledge is not enough
to meet the complex demands of the rapidly changing
world. Moreover, a person with a good memory and who
knows a lot of facts is not necessarily good at critical
thinking. We want graduates who have the capacity to
learn, not who know everything.
Students must acquire lifetime skills such as critical thinking,
reasoning ability, effective communication, along with such
abilities as sourcing for needed information and interacting well
with others. We want our graduates to be able to transfer their
knowledge and skills as seamlessly into the work site.
We can take a leaf from the Boeing Company’s profile
of a “work-ready” graduate. Such an individual “(1)
can effectively manage knowledge, information, and
systems as well as multiple tasks, resources and people;
(2) is technologically savvy both in general and in specific
technological areas; (3) can work, problem solve, and
communicate (orally and in writing) in a team setting;
(4) is flexible, and a continuous, lifelong learner who can
participate and accommodate rapidly changing global work
environments.” Arguably and philosophically, the best
learning prepares people to deal with uncertainty.
In a learning organisation such as the university, it is
imperative that the organisation facilitates and promotes
the learning of its members (Senge, 1990). It is said that
organisations should become more like communities so that
employees can feel a commitment to and presumably,
work harder for the organisation. In an iterative manner,
the learning organisation itself also learns from that
learning, and continuously transforms itself to remain
competitive in the business environment.

6.4 Culture of Inquiry

outcomes? In order to foster deep and transparent
critical inquiry, we need conditions that:

According to Reid (2004), inquiry is a process of systematic,
rigorous and critical reflection about professional practice,
and the contexts in which it occurs, in ways that question
taken for-granted assumptions. Its main purpose is
to inform decision-making for action. Inquiry can be
undertaken individually, but is most powerful when it is
collaborative. The inquirer may seek answers to questions
or puzzles that come from real-world observations and
dilemmas. There are two important dimensions in inquiry.
The first is a ‘conceptual dimension’ which involves
educators analysing the reasons for actions taken,
such as examining the theory behind the practices and
exploring alternatives. The second is a ‘critical dimension’
which involves justifying what is done in relation to the
moral, ethical and socio-political issues associated with
practice and looking at the external forces and broader
social conditions that frame it, in order to gain further
understanding (Farrell, 2004).

i. encourage discussion and debate, involving the
widest range of voices possible

As inquirers, educators need to question their routine
practices and assumptions, and should be capable of
investigating the effects of their teaching on student
learning (Reid, 2004). In a culture of inquiry, both students
and educators are engaged in systematic investigation,
searching and researching, asking questions, mulling over
hypotheses, debating, and trying new perspectives (Pelo,
2006). The following types of reflective questioning may be
asked in the process of inquiry (Reid, 2004):
1. What am I/are we doing in relation to this current
practice/issue/question/puzzle?
2. Why am I/are we doing this?
3. What are the effects of these practices? Who is most
advantaged/least advantaged?
4. What alternatives are there to the current practice?
Are these likely to result in just more outcomes? How
will we monitor these changes in order to assess their
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iii. recognise that there is no one right way to
approach complex educational issues
iv. are based on trust, where people feel free to talk
about difficulties and concerns in their teaching
v. provide avenues for all participants to have a voice,
and do not allow the strongest voices to dominate
vi. model inquiry at all layers of the system
vii. are respectful, tolerant and civil
The following values and/or characteristics need to be
inculcated in a culture of inquiry: curiosity, willingness
to linger with questions, commitment to constructing
knowledge with others through dialogue, disagreement
and challenge, and attentive observation. A culture of
inquiry is important in a learning organisation like the IMU.
Such culture should be internalised into every member of
the organisation: faculty, student and support staff.
6.4.1 Inquiry-based learning
In inquiry-based learning, the emphasis is not on
memorising facts but more about formulation of questions
and finding appropriate resolution to questions and issues
(Edutech Wiki, 2014). It is often described as a cycle or
spiral, involving formulation of a question, investigation,
creation of a solution or an appropriate response,
discussion and reflexion in connection with results (Bishop
et. al., 2004). The inquiry cycle engages students to ask
and answer questions on the basis of collected information,
which should lead to creation of new ideas and concepts
(Edutech Wiki, 2014). In inquiry-based learning, progress
and outcomes are assessed by how well the learners
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develop their experimental and analytical skills, and how
well they work in groups (Wikipedia, 2013). Inquiry-based
learning is indeed an integral component of the IMU
educational philosophy which emphasises on lifelong
learning, self-directed learning, experiential learning, and
interprofessional learning.
There are five major steps in the cycle of inquiry: Ask,
Investigate, Create, Discuss and Reflect (Figure 6.1).

Ask

Reflect

Discuss

Investigate

Create

Figure 6.1 The five global activities according to the cyclic
inquiry model in inquiry-based learning (Wiki Tech, 2014).
The five processes will be further elaborated in the
following sections in the context of the IMU learning
model. The Ask process is to stimulate student’s curiosity
to come up with their own questions. The teacher can
stimulate the curiosity by giving an introductory talk or
lecture related to the concepts that have to be acquired.
Students then formulate their own questions and explore
deeper to understand the learning subject.
The initial curiosity in Ask leads to Investigate which seeks
and creates information. Student or group of students will
collect information, study, collect and exploit resources,
and experiment. Investigate is a self-motivating and an

active learning process that redefines “the question”,
makes it clearer or takes another direction.
In Create, students start making links of the information
gathered and the ability to synthesise meaning is the spark
which creates new knowledge. New thoughts, ideas and
theories that are not directly inspired by the students’
experience may be generated. As part of the learning
activities, students are required to write them down in some
kind of report. Following the synthesis of new knowledge,
students will share their ideas with each other, and ask
others about their own experiences and investigation in the
Discuss process.
Knowledge sharing amongst the learners’ community, which
includes students and faculty, is a key element in a culture of
inquiry. There should be collegial interaction through seminars,
workshops or discussions amongst faculty to share and
deliberate on research findings or other academic matters.
In the Reflect process, the learners should take time to look
back and think again about the initial question, the path
taken, and the actual conclusions. Some of the questions
that may be asked in this process: “Has a solution been
found?” and “Any new questions appear?” A researcher
may ask “What would be a better way of conducting the
experiment if given the chance to do it again?” Students
may capture their learning experience through reflective
writing in their portfolios.
PBL, a key instructional approach in the IMU curriculum,
is very similar to inquiry-based learning. However, the
major difference between PBL and inquiry-based learning
relates to approaches that are essential in developing a
culture of inquiry in the IMU. In the context of research, the
inquiry-based learning approach is crucial in generating the
appropriate research questions, and in interpreting critically
any research findings.

According to Banchi and Bell (2008), there is a four-level
continuum of inquiry: confirmation, structured, guided
and open inquiry. The continuum emphasises on how
much information (e.g. guiding questions, procedure and
expected results) is provided to students and how much
guidance is provided by the teacher. In confirmation inquiry,
students are given the question and procedure (method),
where the results are known in advance. The teacher’s aim
is to reinforce a previously introduced idea; to introduce
students to the experience of conducting investigations;
or to let students practise a specific inquiry skill, such as
collecting and recording data. At the level of structured
inquiry, the question and procedure are still provided by
the teacher but students are expected to generate an
explanation supported by the evidence they have collected.
Confirmation and structured inquiries are considered lowerlevel inquiries. Practical classes are where students conduct
experiments to understand better certain scientific concepts
that fall under this category.
At the third level, guided inquiry, students are provided
with the research question, and they are expected to design
the procedure (method) to test the question, and provide
explanation for the results obtained. At the fourth and
highest level of inquiry, open inquiry, the learners formulate
their research questions, design the experiment, conduct
the investigations, and communicate their results. At this
level, the researcher should be able to record and analyse
data, as well as draw conclusions based on the evidence
they have collected. All postgraduate students are expected
to be competent in conducting inquiry at this level.
6.5 Measurement and Evaluation of Scholarship in
Teaching and Learning
Scriven (1991) describes assessment as “the process, whose
duty is the systematic and objective determination of merit,

worth, or value and without such a process, there is no way
to distinguish the worthwhile from the worthless”. In order
to weigh the worthiness of the SOTL, one has to first put
into perspective, the scope/definitions and aims of the SOTL
and how it is operational in such defined terms.
Most faculty members have had no explicit nor formal training
in the SOTL. Although they bring to the activity their training
as scholars in their disciplines, they very much remain novices
as scholars of teaching. They therefore need to develop and
to learn how to develop the expertise needed to contribute to
a SOTL (Smith, 2001). The development of a SOTL is still in its
very early stages, so the participants are, in fact, engaged in
constructing both the knowledge and the methods that will
define the field of practice and how these will be best assessed
(and this will in turn feed back into the cycle of shaping the
SOTL). Before assessment of the SOTL can be made, it is
necessary to recapitulate the four main domains of SOTL:
• Discovery - where one builds new knowledge
through hypothesis-driven original basic, clinical,
epidemiological, or other research on a subject, with
inquiry that builds the knowledge of the discipline
• Integration - whereby current knowledge is synthesised
to make it useful to other researchers, clinicians,
patients, policymakers, and/or educators; illuminating
the data in a new way and making connections across
disciplines and the community
• Application - whereby knowledge is used to face
challenges, improve conditions and solve problems
i.e. engaging in a “real situation”
• Teaching - where programmes/courses are developed,
implemented and evaluated to educate students,
professionals, patients, or the public. Here is where the
act of teaching is interrogated and together with the
process of interaction, creates new understanding
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6.4.2 Levels of Inquiry

6.5.1 How Can the Scholarship of Teaching and
Learning (SOTL) be Measured?
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For a number of decades many institutions the world
over, have been rewarding most highly research
accomplishments. However, in recent years there has also
been reaffirmation of their historic mission of teaching and
seeking new ways to support public engagement through
integrative and applied scholarship, as well as research.
Schulman (1999) explained that for a teaching and learning
activity to be designated as scholarship it should manifest
at least three key characteristics: It should be public,
susceptible to critical review and evaluation, and accessible
for exchange and used by other members of one’s scholarly
community. Over time, various models of scholarship have
emerged (Trigwell et al., 2000; Trigwell & Shale, 2004;
Antman & Olsson, 2007) but the three key characteristics
of scholarship as the backbone remain.
Thus, the SOTL are activities that have been made public
in some manner, have been subjected to peer review by
members of one’s intellectual or professional community,
and can be cited, refuted, built upon, and shared among
members of that community and serves as the building
blocks for knowledge growth in a field.
6.5.2 What Aspects of the SOTL Should be Assessed?
In some institutions quantitative criteria over-emphasise
research and undercut scholars’ achievement. In others,
there are qualitative guidelines from promotion and tenure
committees, granting agencies and journals; many of which
focused on discovery or published integrated work. All of
these were strung on different criteria.
Glassick et. al. (1997) recognised that all works of
scholarship, be they discovery, integration, application, or
teaching, seem to involve a common sequence of unfolding

states. They therefore concluded that when people praise a
work of scholarship they usually mean that the activity
in question shows that it has been guided by these
qualitative standards.
Glassick et. al. (1997) also recognised that in scholarship,
the work of the scholar becomes consequential only as it
is shared with others. Put very elegantly, they emphasised
in the report on “Scholarship Reconsidered”, that the
academic institution needs to encourage and reward all
categories of scholarship (including SOTL). One category,
the scholarship of discovery, comes closest to what is meant
when academics speak of “research” and this should be
reaffirmed. However, they also highlighted the need to
recognise that “without integration, knowledge becomes
pedantry; without application, knowledge becomes
irrelevant; and without sharing through teaching, the
continuity of scholarship is lost”. So therefore if higher
education is to be enriched by exchange among these
different forms of scholarship, a very inclusive view of what
it means to be a scholar is deemed necessary. With this
end in mind Glassick et. al. (1997) worked out a list of six
criteria for assessing scholarship as shown below:
6.5.2.1 Criteria for Assessing Scholarship
1. Having clear goals - The scholar explicitly states
the basic purposes for the work and defines realistic,
achievable objectives, including desired goals and
outcomes. When assessing a scholarly activity it
requires the professor to be professionally well
prepared. Whether engaging in discovery, integration,
application, or teaching, the scholar must bring the
wealth of knowledge, depth of experience, and
combination of resources that the project needs.
2. Adequate preparation - The scholar has a solid
understanding of existing scholarship relevant to the

3. Appropriate methods - In conjunction with the
material and the teaching/learning context, the
scholar’s selections of educational methods fit the goals
and are used effectively; the methods are modified as
necessary to accommodate situational changes.
In assessing SOTL the methods and procedures make
all the difference - from the logic of the syllabus to
pedagogical procedures to evaluation.
4. Significant results - The scholar achieves or exceeds
the original goals; the scholar’s work contributes
substantially to others (e.g. learners and colleagues)
and to the field; the scholar’s work is open to further
exploration (e.g. by self, by others, collaboratively with
others). Peers and others are asked to comment on the
extent to which a SOTL activity has made a substantial
contribution that is “recognised by others.” This is
judged not by process but by results e.g. whether the
interest or competence in the subject improved or
whether something valuable was learnt.
5. Effective communication / presentation The reviewer can discern that appropriate style and
methods of presentation are used and that the resulting
communication to the intended audience is clear and
unambiguous. Glassick et. al. (1997) in their report,
emphasised that it is equally important that the SOTL
be communicated to colleagues as well as to students.
He noted “In this spirit, we agreed with those colleges
and universities who take as an indicator of excellence
in teaching the sharing of innovative instructional
materials and methods through formal publications,

conferences, and seminars, as well as through
informal means”. They clearly defined that
scholarship in every form is a public act, and while
some work is quite specialised it must, in the end,
be known and understood by many others.
6. Reflective critique - In discovery, integration,
application, or teaching, the scholar thoughtfully
assesses his/her work and uses the resulting perceptions
along with the reviews and critique from others, to
refine, enhance or expand the original concept, thinks
about his or her work, seeks the opinions of others,
and develops his or her learning over time. This is
recognised in university guidelines for judging research
and teaching. Duquesne University, for example,
cites as an indicator of effectiveness in scholarship:
“Significant self-development activities, such as internal
faculty development grants, that lead to increased
research and publication effectiveness.”
In some institutions e.g. Frostburg State University,
reflective critique counts as a criterion for outstanding
professional development - the undertaking of “a series
of courses, workshops, and the like which lead to the
development of a new area of expertise. Insightful
reflection begins with self-conscious practice, which
continues after a project is completed. This is especially
important in the SOTL. Indeed, the quality of reflective
critique, though least often recognised in the evaluation
of scholarship, is regarded as the most important of all.
The six criteria of excellence in the SOTL above contain
endless variations as the standards are applied in
different ways to various disciplines. They define the
core of excellence for all academic work. They form a
common language of scholarship; one that cuts across
the disciplines and across the institutions and binds a
true community of teachers.
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endeavour (generic and discipline-specific) as well as
adequate skills and resources drawn from this research
and from prior experience to advance the specific
project. Adequate preparation forms a standard of
excellence for all scholars, regardless of their work.

6.5.2.2 Formative and Summative Evaluation of
Teaching Scholarship

Table 6.3 Formative evaluation methods and teaching
scholarship (adapted from Smith, 2001)
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The criteria developed by Glassick et. al. (1997) apply to
all forms of scholarship. However, Kreber (2002) produced
a list of indicators that may be used specifically for the
formative and summative evaluation of what she calls
teaching-scholarship. These indicators emphasise processes
as well as outputs by looking at what scholars do in
addition to what they produce (Kreber, 2002). She identifies
three different knowledge domains:
• Instructional knowledge, which refers to the knowledge
that teachers need to acquire in the area of instructional
design;
• Pedagogical knowledge, which refers to what we know
about how students learn and,
• Curricular knowledge, which refers to the goals,
purposes and rationale of a course or programme
As with every field of study, formative assessment can be
used to improve both the content (the body of knowledge
created) and the process (the methods used to create that
knowledge). Formative feedback, usually from colleagues,
is a key feature of the examples that follow. Colleagues and
peers invite, offer, and receive information about the quality
of what they are doing (the individual inquiry project), with
a view to improving its quality (Table 6.3). In the ideal case,
there is also information about how things are being done
(the types and format of their interactions) that can lead to
improvements in the methods as well as the outcomes.

Self

Students

Colleagues

Experts

Teaching

Incidental,
informal,
intuitive,
trial-anderror

Fast
feedback,
current
students

Peer partners,
Various
evaluative
instruments

Teaching
consultants

Scholarly
teaching

Reading and discussion groups; book clubs
Action research and classroom research
Critical reflection
Listservs

**SOTL

Peer collaboration and peer review
Course portfolio
Carnegie Scholars Program
Journal and grant reviewers
Online journals and discussion groups

Cambridge (2000) argues that in order to be seen as scholarly
and to contribute to knowledge and advance practice, faculty
need “to go public with their findings, to receive the kind of
peer review that interrogates their methods and conclusions,
and to change their teaching and their scholarly investigations
of teaching based on that review.”
Formative evaluation methods for the SOTL can be carried
out as listed in Table 3**:
• Peer collaboration and peer review - These include using
teaching circles, making reciprocal classroom visits and
observations, mentoring and coaching, and teaching
teams, as well as using collaborative inquiry and
departmental occasions for collaboration, which include
hiring and intercampus collaboration and external
peer review.
• Course portfolio
• Carnegie Scholars Programme
• Journal and grant reviewers - Faculty who submit an
article to one of the many journals receive formative,

• On-line journals and discussion groups
6.5.2.3. The SOTL Performance Index
The SOTL Performance Index, initiated by Paul Ramsden at
the University of Sydney and carried on by Keith Trigwell
(2004) is an option to support and enhance via learning
through criteria and standards. Whilst teachers should be
encouraged to ‘step back and reflect systematically on their
teaching’ in ways that are consistent with a commitment to
openness and mutual accountability, it is difficult to expect
every teacher to be publishing higher education research.
There are other arena that can be used to communicate
about their teaching. The idea is of measuring the SOTL is
not intended to reward every form of the SOTL, rather it
seeks to support strategic SOTL activities that deliver the
greatest benefit to the University.
A scholarship index could be employed to prepare
a teaching award/grant application, to complete a
qualification/programme in university teaching or
research supervision, formally mentoring a teaching
colleague or producing a full length SOTL article for
a house journal or running a department-wide
SOTL forum.
The measurement of the SOTL is largely dependent upon:
• Specificity to dictate the research methodology
• Measurability by an objective assessment of the
student’s learning
• Attainability with the resources available
• Relevance to the current teaching/learning problem?
• Timeliness i.e. completion within the time available

Some examples of SOTL and their assessments are
as follows:
• Students’ Understanding Using Mind Maps –
an initiative research project that explores alternative
ways of assessing student learning in the undergraduate
education
• Impact of Case-based learning on Student
Engagement and Learning - A series of case-basedscenarios that help to encourage the connection of
concepts taught with real life examples that have been
used throughout the semesters and exploring if that
had any impact on students’ clinical reasoning/critical
thinking including how the concepts covered were
connected to real life situations
• The Effect of Reflective Portfolio-Keeping – an
effort to observe the effects of maintaining a reflective
portfolio on the students’ development of insight and
evidenced-based decision-making
6.6 Appropriate Digital and Other Tools in Academia,
Research, Professional Services and Outcome Measures
Use of digital tools has a profound influence on modern
day education, research, professional services, and outcome
measures. Electronic media has become a preferred mode
of learning, especially among the new generation of
learners known as Net Generation, Generation @, Homo
Zappiens or Digital Natives (Tenhaven et. al., 2013). The
advent of internet technology has allowed learning to
take place across physical and cyber spaces, especially in
distance education. The current internet technology is
termed Web 2.0 which is characterised by a “read-andwrite” mode compared to the predominantly read-only
Web1.0 (Greenhow et. al., 2009). Web 2.0 enables
“participatory”, “collaborative”, and “distributed” practice
within the learning spheres of everyday activities (Lankshear
and Knobel, 2006). There are a variety of Web 2.0 tools
ranging from web forums, social networks, blogs, instant
messaging, wikis to podcasts (Table 6.4).
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as well as summative, feedback on their work. Reviews
of proposals submitted to teaching conferences provide
feedback that serves to enhance teaching scholarship.
Examination of the type of feedback is most helpful to
faculty in improving the quality of their work.

Table 6.4 The different valuable Web 2.0 tools for teaching and learning (adapted from Tenhaven et. al., 2013).
Web Tool
Internet forum

Functions

Social network

A web service where users log on, connect with each other and upload their own content and share
with other users of similar primary areas of interest and are able to comment on third-party content.
Examples: Facebook, MySpace and Ning.

Blog
Instant messaging

A public web diary or journal, also referred to as a web-log Examples: Twitter and Blogger.

Wiki

Software which supports collaborative work on the internet with page content which can be changed
by any user via editing the content in their browser and with the further option of engaging in
discussion with other users.
Example: Wikipedia.

Podcasts

Audio and video files which can be subscribed to, usually via an (Really Simple Syndication) RSS Feed.
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A virtual space on the internet which facilitates discussions and their archiving. The discussion usually
does not take place in real time, but asynchronously.

Using instant messaging, two or more participants can hold a realtime conversation using text
messages via so-called “push function”. An instant messenger (IM) is a computer programme which
must be installed by all participants of the discussion, the so-called “chat”.

The use of digital tools for learning has become even
more popular with the easy access of mobile devices such
as smartphones and tablets, which come with various
educational Apps. The mobile information resources can
contribute significantly to learning for clinical students,
as found in a study by Davies et. al. (2012). However,
students felt that such tools could serve as an important
addition to the learning ecology rather than a replacement.
One main advantage is that such tools enable ‘reactive’
or ‘opportunistic learning’, which “occurs in the middle
of action” rather than time being set aside for deliberate
acquisition of knowledge. In another study, podcasts were
found to be a useful learning tool amongst Canadian
anaesthesia residents, and were mainly viewed for
information on procedural skills, journal article summaries
and case presentations (Matava et. al., 2013). Podcasts may
be more attractive than lecturers to the learning styles of
“Generation Y’ medical students and residents.
Although there are vast amounts of online information
available, students have to be competent in the skills and

capabilities to search and retrieve, as well as evaluate
and synthesise various types of information, a process
known as information literacy. For instance, the majority
of students prefer to retrieve information from Google
rather than evidence-based databases such as PubMed, as
found in a study on first-year dental students (Kingsley et.
al., 2011). The study confirmed that there was a lack of
information literacy amongst the student population, and
it was recommended that there should be an integration of
modules within the curriculum to help students to filter and
establish the quality of online information in the training of
healthcare professionals.
Digital tools are particularly relevant to medical professionals
(e.g. radiologists) in providing predictive, personalised
and participatory medicine (Li et. al., 2013). For instance,
integration of digital image data with genetic and laboratory
data will be increasingly important in clinical outcome
measures and provision of personalised medicine. In
radiology informatics, electronic medical records and medical
image database can be channelled to ‘knowledge discovery

In another development, the availability of whole slide imaging
data sets (digital slides) from glass slides in pathological
investigations offers new opportunities for the development
of computer-aided diagnostic (CAD) algorithms. The digital
slide archives can be used to create image microarrays (IMA),
which consist of an array of hundreds to thousands of high
quality digital images from various tissue sections, with each
containing key diagnostic morphologies (Hipp et. al., 2007).
The IMA has numerous applications in education, proficiency
testing, consensus case review, and research.
The growth in Web 2.0 interventions has also led to the
emergence of e-patient communication tools that enable
patients, especially older adults to locate and share disease
management information, and to receive interactive
healthcare advice (Stellefson et. al., 2013). Development
of Web 2.0 health and medical forums has led to greater
opportunities for achieving better chronic disease
outcomes. However, Stellefson et. al. (2013) concluded in
their systematic review that there is still a need for greater
understanding of the costs and benefits associated with
using patient-centred Web 2.0 technologies for chronic
disease management.
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Assisted
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Figure 6.2 The use of radiology informatics in clinical image
interpretation (Li et. al., 2013).
In terms of research, bioinformatics tools have important
applications in various fields including medicine,
biotechnology and agriculture. According to the NIH
Biomedical Information Science and Technology Initiative
Consortium, bioinformatics is defined as research,
development, or application of computational tools and
approaches for expanding the use of biological, medical,
behavioral or health data, including those to acquire,
store, organise, archive, analyse, or visualise such data
(Bioinformatics Definition Committee, 2000). Some of
the research fields which have integral component of
bioinformatics are shown in Table 6.5 (Bioinformaticsweb.
tk, 2005). Various software tools based on different
algorithms (e.g. PAUP and maximum likelihood) have
been developed for phylogenetic studies, analyses of gene
expression and gene regulation, comparative genomics,
and systems biology. In addition, elucidation of molecular
structures for prediction of bioactivities using in silico
modelling is an important approach in attempts to
understand the mechanism of action of drugs, and in the
discovery of new drugs.
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databases’ followed by interpretation based on ‘computerbased reasoning’ (Figure 6.2; Li et. al., 2013). Online
knowledge databases are required to store the massive
amount of such data to assist in clinical specialist decisionmaking. The development of powerful supercomputing,
statistical learning and artificial intelligence approaches
has enabled the analysis of massive bioinformatics and
personalised healthcare data (Yang et. al., 2008). This will
have a profound effect on how biomedical research will be
conducted towards the improvement of human health and
prolonging of human life in the future.

Table 6.5 Research fields which have integral components of bioinformatics (Adapted from Bioinformaticsweb.tk, 2005)
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Research field

Focussed activities

Computational
biology

The development and application of data - analytical and theoretical methods, mathematical
modelling and computational simulation techniques to the study of biological, behavioural and
social systems.

Genomics

Analysis or comparison of the entire genetic complement of a species or different species. It may
also involve the comparison of more-or-less representative subsets of genes within genomes.

Functional
genomics

A field of molecular biology that attempts to make use of the vast wealth of data produced by
genome sequencing projects to describe genome function. Uses high-throughput techniques like
DNA microarrays, proteomics, metabolomics and mutation analysis to describe the function and
interactions of genes.

Proteomics

The study of proteins – their location, structure and function. It is the identification, characterisation and
quantification of all proteins involved in a particular pathway, organelle, cell, tissue, organ or organism
that can be studied in concert to provide accurate and comprehensive data about that system.

Pharmacogenomics

The application of genomic approaches and technologies to the identification of drug targets.
Using genetic information to predict whether a drug will help make a patient well or sick. It
studies how genes influence the response of humans to drugs, from the population to the
molecular level.

Pharmacoinformatics

Concentrates on the aspects of bioinformatics dealing with drug discovery.

Cheminformatics

Transformation of data into knowledge for the intended purpose of making better and faster
decisions in the arena of drug lead identification and optimization. This field includes computer
assisted storage, retrieval and analysis of chemical information (chemical informatics), and the
use of mathematical methods for the calculation of molecular properties or for the simulation of
molecular behaviour (computational chemistry).

Structural genomics
or structural
bioinformatics

The analysis of macromolecular structure particularly proteins, using computational tools and
theoretical frameworks. One of the goals of structural genomics is to obtain accurate three
dimensional structural models for all known protein families, protein domains or protein folds.

Biomedical
informatics /
Medical informatics

The study, invention, and implementation of structures and algorithms to improve
communication, understanding and management of medical information.

Systems biology

The coordinated study of biological systems by investigating the components of cellular networks
and their interactions, through the application of experimental high-throughput and wholegenome techniques, and integrating computational methods with experimental efforts.

It may be pertinent to define what ‘knowledge’ means.
Abrahamson and Eisenman (2011) are clearly of the
view that it is a commodity, and within the context
of a knowledge economy, it can be sold. Although
these authors specifically focussed their discussion on
‘management knowledge’, their views are also pertinent for
all intellectual knowledge in the knowledge economy.
If we subscribe to this view it is imperative that the creation,
marketing and utilisation of knowledge by stakeholders and
consumers are managed efficiently. Scholars in whatever
field are the creators and suppliers of knowledge; but
who are the custodians and managers of such knowledge
in an organisation? Should this be the responsibility of a
designated officer or should the philosophy and practice
of this important process be imbibed by all knowledge
generators? More pertinently would be to determine what
forms of knowledge generation should be encouraged
and how these should be disseminated or marketed. Who
determines the value, including market value, of such
knowledge? How should these questions be addressed in
an academic environment and in a learning organisation?
Should academics be concerned about this and if so
how do we ensure that they are aware of the potential
implications?
6.7.1 Definition of Scholarly Activities and
Knowledge Creation
There are many views of what constitutes scholarly
activities, but a generally accepted definition would be
the creation of new knowledge, interpretation of existing
knowledge, or synthesising and reorganisation of existing
knowledge into coherent patterns or networks for specific
application. However, there is a perceived paradox arising
from the unequal advancements, applications, utilisations
and equitable distribution of translated benefits to various
health and socioeconomic sectors. This has created
questions as to whether we are managing and utilising

such knowledge appropriately. Furthermore, are we clear
on the philosophy of knowledge creation and utilisation in
our training of our health professionals? The same concern
is implied in the report of the Commission set up to study
and recommend on the training of health professionals
for the new century (Frenk et. al., 2010). Are our curricula
which reflect our learning model for health professionals
sufficiently robust to achieve the outcomes as measured by
appropriate competencies? Are the principles of student
centred, lifelong, outcome-based learning model (Lim et.
al., 2013), able to meet the demands of the new century?
More importantly, are our curricula dynamic enough
to meet changes and yet stable enough for effective
implementation? How do we measure the quality of
our graduates?
6.7.2 Organisational Behaviour and
Knowledge Creation
Every organisation values institutional memory as it
provides the foundation from which we not only draw
lessons of success and failure but also values that serve
as the moral compass in guiding our decision making.
But the flip side is that organisational culture and
behaviour may subconsciously impede needed change
for progress. Thus Akgün et. al., 2007 felt that learning
organisations must also have the added skills of unlearning
and discarding established beliefs and routines that are
at variance with environmental change, including the
associated market changes and technological advances.
It would be appropriate for us to remember this while
we introduce changes and strategise for the future.
Examples of such unlearning that are needed within the
IMU can be seen in the development of our curriculum
delivery methods which have evolved from the didactic
lectures to student directed learning with increasing use
of interactive e-learning resources and information
technology. Related to this is the realisation that faculty
and students need to be trained in critical thinking to
be able to evaluate and manage such information for
maximum benefit.
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6.7 Scholarly Activities: Management, Dissemination
of Knowledge and Organisational Behaviour

6.7.3 Management of Knowledge in a
Learning Organisation
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Knowledge that is generated needs to be identified,
assessed for its value and potential applications, translated
and applied. Although not all these need to be carried out
by the organisation from which the knowledge originated,
each of the components could be consciously noted and
decisions made on which of these should be done in-house
or out sourced. Dissemination and communication to
all stakeholders on the existence and value of such
knowledge should be a strategic component of any
learning organisation.

the generators of such knowledge are themselves aware
of the value and if so, do they make a conscious effort
to communicate this to management? Training
programmes on identification and assessment of the
‘market value’ of these in a knowledge economy may
sensitise our faculty on the importance of these mostly
intangible assets. In relation to this, the Institute for
Research, Development and Innovation (IRDI) wa s
established on 18 September 2012 as part of the
strategic plans to realign research activities and to
commercialise some of the knowledge base at
the IMU.
6.7.4 Community Service

A regularly updated catalogue of important knowledge
generated by any organisation including that of the IMU
must be carried out and categorised and a designated
person should be appointed as the focal point responsible.
A possible list of significant knowledge generated could be
categorised as:
(a) Educational innovations
(b) Research innovations, products and patents
(c) Service, consultancies and training
(d) Healthcare
Many learning organisations including academic
institutions like the IMU have a marketing arm that is
aligned to marketing educational programmes available.
While this can be viewed as part of marketing of
knowledge through our academic programmes,
it does not address other important areas such as
consultancies, services, innovations and research
findings. The usual reasons given for this are that
the marketing team is not aware of such marketable
knowledge or that their importance has not been
explained to them in an effective and comprehensible
manner. Neither is there a well-defined list and
appropriate information on the value of such
knowledge products. The question to ask is whether

Knowledge created must be utilised to benefit the
community. Students at the IMU are imbibed with values
of contribution to the community as an integral element
in the education process. This awareness to social
commitment was duly recognised when on 26 April
2013, the IMU’s Kampong Angkat Project (KAP) or Village
Adoption Project at Kampong Tekir, Malaysia was awarded
the first place in the MacJannet Prize for Global Citizenship,
beating 65 other universities globally in recognition of
exceptional student community engagement initiatives.
This augurs well for the quality and relevance of our
undergraduate programmes within the community.
6.7.5 Dissemination of Knowledge
Dissemination of knowledge occurs through delivery of
our undergraduate and graduate academic programmes,
through scholarly publications, communications, and
continuous professional development activities to peers
(through the IMU Centre for Lifelong Learning and the
IMU Centre for Education), through community and
outreach programmes for public education, and through
industrial partners for commercialisation of research
products, consultancies and services.

6.7.5.1 Within the Organisation
It is proposed that a comprehensive audit of knowledge
and their market value be generated. An updated dossier
of categorised ‘knowledge and their products should be
prepared and this should be made available for information
to all faculty members. The generation of this list and their
categorisation will serve as resource not only for strategic
planning but also help in identifying the knowledge base
with commercial potential.
6.7.5.2 Outside The Organisation
Utilisation of knowledge products by external
organisations depends on a number of factors.
Amongst these are information on the availability
and utility of these products and their perceived value.
Marketing the appropriate information to potential
customers is an art as well as science and needs the

services of a scientific communications officer who can
translate scientific data and research findings into
readable and attractive information on the value and
applications of the findings. Obviously, this unique skill
is scarce and the IMU must have this expertise if it
wants to maximise public understanding and
perception of the value of its knowledge products.
6.7.6 Indicators and Measurement of Impact
6.7.6.1 Educational Programmes
Success of educational programmes including formal
and informal programmes (e.g. continuous professional
development (CPD) programmes, short courses, etc.)
can serve as an indicator of successful management
and utilisation of collective knowledge of a university.
The success and growth of such teaching and learning
programmes especially where they contribute substantially
to its financial robustness (e.g. IMU Medical, Dental,
and Pharmacy undergraduate programmes) is an
example of effective marketing of the knowledge
base of the university.
6.7.6.2 Publications
The IMU has an impressive record of research publications
in the biomedical areas for the last 10 years as evident in
the rapid increase in publications (Abu Bakar Suleiman and
Mak, 2013; Table 6.6).
Publication of research findings serve a number of functions
other than documenting and interpreting the research
results and their contributions to new knowledge. They
draw attention to the quality of academic pursuits in a
university which directly or indirectly impact on the choice
of undergraduates and graduate students, and faculty in
joining, and external agencies in sponsoring and funding
research (Figure 6.3).
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Knowledge generated in the IMU unlike universities which
have other technical (physical, chemical, engineering,
architectural sciences) and business faculties, is not
consciously evaluated as a potential contributor to the
returns on investment for the university. This may be
because a medical and health sciences university is not
directly related to industries and businesses. However,
most academics know the value in dissemination of
knowledge through publications in scientific journals
or as books on various specialised topics. Faculty members
are actively involved in publications and the IMU has its
own International e-Journal of Science Medicine and
Education (IeJSME) to disseminate academic information
to the wider community of scientists and other health
professionals. The IeJSME which was first started in 2007 is
now in its Volume 9 with 3 issues per year. Publications in
learned journals in addition to its role in disseminating new
knowledge serves to draw attention to the research
quality of its faculty members and indirectly contributes to
the academic standing of the university.

Table 6.6 IMU research publications and scientific presentations, 2009 – 2014
Presentations
Year

Impact Factor

Others
including
books/
chapters

Total

Total
IF

IF/Indexed
Paper

Oral

Poster

Total

Indexed
Papers
(with IF)

2009

149

80

229

48

66

114

122.159

2.545

2010

130

71

201

81

65

146

206.006

2.543

2011

180

96

276

116

96

212

274.029

2.362

2012

78

55

133

82

67

149

148.298

1.809

2013

166

75

241

162

28

190

255.382

1.577

2014

143

65

208

203

86

289

340.180

1.676

*SJR/ISI Journals: SCImago Journal & Country Rank/ISI (Thomson Reuters)

4,000,000
3,500,000
Internal
3,000,000
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Publications
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Figure 6.3 Total amounts of external and internal funding obtained by the IMU between 2000 and 2014.

Commercialisation of research findings and products has
frequently been listed as a target of universities. The filing and
securing patents based on research results have been equated
with the quality and maturity of the research activities in a
university. Patents if successfully secured may have potential
commercial value if this is translated into applications or
products. Patents, tests, services, and consultancies are
part of knowledge products which have direct and indirect
commercial value.
Research products which are currently available such as
biological isolates (protozoa, algae, dust and storage mites,
etc.), recombinant proteins (allergens and other fusion
proteins), and monoclonal antibodies if properly marketed
can contribute to the commercialisation of the knowledge
base of the IMU.
Services mainly in the testing for environmental pollutants
were started in 2012 and are by far the most successful of
our attempts at commercialisation. This has been possible
because of our successful collaborative partnership with an
industrial partner in the environmental area.

base available in an academic institution are in various
forms, the most obvious being in the delivery of academic
programmes at the undergraduate and graduate levels,
short courses, and CPD programmes.
Commercialisation of research results, consultancies,
testing services, and contract research can if appropriately
marketed, not only generate financial returns but also
increase the profile and perception on the relevance of the
university. The products of its knowledge base, especially
graduates of its academic programmes will reflect the
quality of the university. There must be a mechanism
to identify, collate, evaluate, manage, and disseminate
relevant information, and market knowledge and expertise
available within the organisation. While it may be more
efficient to identify a focal point for this important task, all
generators of knowledge must be aware of the importance
of their role in the whole process of creation, dissemination,
translation and application of knowledge. Knowledge
unless utilised for the benefit of mankind remains
unfulfilled.

Consultancies and contract research mainly in the area
of bioactive compounds, nutrition and cancer research
have been fairly successful. These contracts have been
from industrial partners or multinational companies.
Other contract research projects include clinical drug
trials which were funded by multinational and local
pharmaceutical companies.

Increasingly important areas are community, social and
outreach programmes that all organisations, including
academic institutions are rapidly involved with. These are
important for institutions as the measurable and intangible
outcomes from such programmes can be far reaching and
have greater impact than the stated objectives. These place
the university within the context of the community and
allows the community to evaluate its relevance and
provide learning opportunities not available within
the confines of the institution.

6.7.7 Best Practices and Objectives

6.8 Conclusion

An academic institution, especially a learning organisation
needs to generate knowledge and be conscious of the fact
that such knowledge is a valuable asset which must be
managed and marketed to maximise returns. The returns
from the management and utilisation of the knowledge

The IMU as an academic institution has been and must
continue to be actively involved in knowledge generation,
dissemination, and utilisation. It has been doing this
throughout its 23 years of existence and in the last 12
years has been actively engaging in research which
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potentially can accelerate knowledge creation and expand
the knowledge base. In terms of teaching and learning,
the educational philosophy of the IMU is well aligned with
its eight key learning outcomes as well as its vision and
mission. Various tools (e.g. e-learning), especially with the
advent of Web 2.0, have been actively utilised in the pursuit
and dissemination of knowledge in the IMU. A culture
of inquiry needs to be further enhanced in the IMU as a
learning organisation. While knowledge in all its forms has
increased tremendously over the years, there has not been
active management of all knowledge produced by faculty
members. During the last two years, a number of steps
have been taken to manage and market knowledge and
expertise through formation of IRDI, ICE, ICL, and linkage
with industrial partners. A relatively new but gratifying
initiative has been the tremendous success of the IMU’s
community service. This harnessing and application of
collective knowledge for service to meet the needs of the
community has been recognised internationally.
Building a robust scholarship such as the SOTL is greatly
needed in the IMU, which will not only skilfully explore the
frontiers of knowledge, but also integrate ideas, connect
these thoughts to action, and inspire students. The very
complexity of modern life requires more information
and participation. Therefore, the IMU as an academic
institution needs to build a community of scholars to help
students see beyond themselves and better understand the
interdependent nature of our world and live responsibly,
with dignity and purpose; not only to generate new
knowledge but to channel that knowledge to human ends
to help shape a citizenry which will promote the public well
(Boyer, 1997).
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