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ABSTRACT

Background: Epistemological beliefs have a pervasive influence on learning and practice. Understanding these beliefs and how they develop,
could play an important role in medical student training and shape later clinical practice. Methods: The epistemological beliefs of first-year
medical students from an Australian and Malaysian university were explored using a domain-specific instrument. Results: There were
significant differences between the disciplinary epistemological beliefs of Australian and Malaysian medical students across many items,
and two specific factors (Certainty of Knowledge and Justification for Knowing). Discussion: These findings have potential implications
for teaching in biomedical disciplines and adaptation of Western curriculum innovations in Eastern educational contexts. Further work
is needed to confirm and understand any epistemological differences and subsequent implications for learning and teaching in medicine.
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Background

Researchers in education have developed deeper understandings
about student learning in medicine over the last two decades.
Studies have examined learning strategies, teaching and
assessment activities and learning outcomes, and the
relationships between these in many different disciplines,
including medicine.? Little is known however about medical
students’ epistemological beliefs, i.e., their beliefs about
knowledge per se. Roex and Degryse!” and Evans et al.”! suggest
that understanding these beliefs may play an important role
in medical education and later practice.

Epistemological beliefs evolve as individuals move through
the education system. Research with US college students!®’!
indicates that students follow a common trajectory in
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developing increasingly complex beliefs throughout their
formal education. In contrast to this staged, uni-dimensional
model, others® have proposed a model where epistemological
beliefs have multiple elements that develop independently
over time. There are several validated epistemological beliefs
instruments in use,!'*'? though there are differences among
them in focus and structure. There is common empirical
evidence for four different dimensions of beliefs: Beliefs about
the Source of Knowledge (SK), Justification for Knowing (JK),
Certainty of Knowledge (CK) and Attainability of Truth (AT),
and the majority of questionnaire instruments examining
epistemological beliefs are inclusive of this multidimensional
model.™

While there is evidence for general epistemological beliefs,
there is also a growing body of work exploring epistemological
beliefs in academic disciplines among Western students
of science, psychology, history and mathematics®'¥ and
Malaysian students of the social and physical sciences.™ It
appears that domain specific beliefs exist within a framework
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of general beliefs, with apparent inconsistencies between some
of these general and disciplinary beliefs.!'"" Some educational
strategies (e.g., problem-based learning, PBL) are associated
with the development of sophisticated epistemological
beliefs.['"*1719] Culture also plays an important role in learning
and shaping epistemological beliefs,??! although it is still
unclear what differences in epistemological beliefs or their
development exist between Asian and Western students.

Epistemological beliefs play a central, but poorly understood,
role in the overall teaching and learning enterprise. Students
take epistemological cues from teachers and their educational
strategies and at this level, teachers’ epistemological beliefs
impact upon their teaching methods," which in turn affects
student attitudes and learning outcomes. At the level of
the learner, students’ epistemological beliefs are related to
their motivation for learning, learning approaches, cognitive
strategies and academic achievement.?? Ismail et al.’s
studies with Malaysian students" provide evidence that
students’ epistemological beliefs correlate strongly with
their conceptions of learning and deep/surface approaches
to learning. Student’s epistemological beliefs influence how
they manage, weigh information and generate meaning from
that information.®#! The relative consideration of empirical
evidence (e.g., clinical tests) and subjective evidence (patient
narrative) has potential implications for clinical reasoning,
practice and the nature of patient-care.

Undergraduate medical students around the world are
primarily selected on the basis of previous academic success;
and many students entering medicine have a strong science
background. On that basis, it might be expected that many
first-year undergraduate medical students might have similar
epistemological beliefs. However, given potential effects of
learning environments and culture, differences may exist
between students from Eastern and Western educational
systems®! with unknown impacts upon teaching and learning.
In this preliminary study, we explored the epistemological
beliefs of first-year medical students, and compared two
cohorts from an Australian and a Malaysian university.

Methods

Epistemological beliefs of first-year medical students about
medical knowledge were examined using the Discipline
Focused Epistemological Beliefs (DFEB) questionnaire,®'?
distributed in paper format at a lecture, completed voluntarily
and returned three days later. The DFEB is an 18-item,
self-report measure of epistemological beliefs situated and
validated in the science disciplines. It was adapted for use
with medical students, by insertion of the term medical/doctor
where relevant, and confirmed by Malaysian colleagues to be
appropriate related to their cultural and academic context. The
DFEB consists of four dimensions of personal epistemology:

Certainty of Knowledge (CK, eight items), Justification for
Knowing (JK, four items), Source of Knowledge (SK, four items)
and Attainability of Truth (AT, two items). Individual items were
rated on a Likert scale with numerical scores (1 = strongly
disagree to 5 = strongly agree). Lower scores (<2) indicated
more flexible, relative, ‘grey’, sophisticated epistemological
beliefs; while higher scores (>3) indicated firmer, ‘black and
white’, unsophisticated epistemological beliefs. The DFEB®
does not use open-ended questions. The mean and standard
deviations for individual items and each factor were compared
between the Australian and Malaysian student groups using
independent t-tests, adjusted for inequality of variances as
necessary. This study was approved by the Human Research
Ethics Committee (Tasmania) Network.

Results

Completed surveys were returned by 132/230 (69%) Australian
medical students and 97/160 (61%) Malaysian medical students.
The age and gender profile of the Australian and Malaysian
cohorts were similar. Likert responses were converted to
numerical scores for statistical analysis (1 = strongly disagree
to 5 = strongly agree). The groups differed significantly on 13
of 18 individual items of the DFEB [means and t-test results are
summarised in Table 1]. First-year Australian medical students
scored significantly lower (P < 0.05) than Malaysian students
on 10 items, while Malaysian students scored significantly
lower than Australian students on only three items (Q1, 7,
12). Most of the items with the greatest differences in scores
and where there were significant differences in scores were
associated with CK and JK. The largest difference in means was
between CK questions (.401) and JK questions (.428).

Regarding the four factor scores, Australian medical students
scored significantly lower than the Malaysian students on
CK [t (227) = —3.31, P < 0.001] and JK [t (227) = —3.30,
P < 0.001] indicating they hold more sophisticated or
flexible beliefs across those domains [Table 1]. Across the
whole sample (n = 229) subscale reliabilities were poor (K,
o = 0.390; AT, oo = 0.136) to acceptable (CK, a0 = 0.645; SK,
o = 0.502). Removing Q12 would increase the JK o score to
0.61. Removing items made little difference to other reliability
scores. The internal reliability estimates for factors CK and
SK in the Malaysian group were numerically higher than for
Australian group, while that for AT was much lower.

Discussion

This is the first study of medical students’ epistemological
beliefs, conducted across cultures. This preliminary study
reveals three significant findings: First, Australian medical
students scored similarly to American science students on
the DFEB;® second, there were significant differences in some
epistemological beliefs between Australian and Malaysian
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Table 1: Scales, items, reliability, means and t-tests for medicine-related epistemological beliefs by students from two countries

Scales and items Australian Malaysian t-test P
students (n=132) students (n=97)
a Mean, SD o Mean, SD

Factor 1. Certainty/simplicity of knowledge (8 items) 62 2.02,0.43 69 2.15,0.63 3.03  <0.001*
Q1. Answers to questions in medicine do not change as experts gather more information 2.23,0.98 178,093 355  <0.001*
Q2. All experts in medicine understand the discipline in the same way 2.06, 0.84 2.40,0.99 2.79 0.006*
Q3. Truth is unchanging in medicine 2.15,1.07 2.63,1.24 3.03 0.003*
Q4. In medicine, most problems have only one right answer 1.69, 0.64 1.86, 0.88 1.58 0.116
Q5. Principles in medicine are unchanging 1.95, 0.86 2.67,1.34 465  <0.001"
Q6. All professors of medicine would probably come up with the same answers to questions in this 1.99, 0.80 2.35,0.94 3.05 0.003*
field
Q7. In medicine, it is not good to question the ideas presented 1.82, 0.64 1.58,0.58 293 0.003*
Q8. Most of what is true in medicine is already known 2.30,0.87 2.74,0.99 3.60  <0.001*

Factor 2. Justification for knowing: Personal (4 items) 0.43 2.75,0.59 039 3.01,0.64 555  <0.001*
Q9. First-hand experience is the best way of knowing something in medicine 3.11,0.91 3.36,1.00 200  <0.046
Q10. I am more likely to accept the ideas of medical doctors with firsthand experience than the ideas 2.43,0.85 2.90,1.04 3.73  <0.001*
of medical researchers
Q11. Correct answers in medicine are more a matter of opinion than fact 2.28,0.78 2.94,1.15 470  <0.001*
Q12. There is really no way to determine whether someone has the right answer in medicine 3.19,0.95 286,110 240 0.017*

Factor 3. Source of knowledge: Authority (4 items) 0.41 2.95,0.69 056  3.07,0.82 1.44 0.163
Q13. Sometimes you just have to accept answers from the experts in medicine, even if you don’t 2.48,0.83 2.86,0.99 3.09 0.002*
understand them
Q14. If you read something in a medical textbook, you can be sure it's true 2.78,0.83 269,085  0.80 0.424
Q15. If my personal experience conflicts with ideas in medical textbooks, the book is probably right 3.55,0.75 3.56,0.83  0.035 0.972
Q16. | am most confident that | know something when | know what the experts think 3.06,0.79 3.19,0.90 1.09 0.276

Factor 4. Attainability of truth (2 items) 0.31 3.60, 0.50 0.02 376,055 1.78 0.072
Q17. Experts in medicine ultimately get to the truth 2.92,0.99 4.18,0.68 3.12 0.002*
Q18. If medical researchers try hard enough, they can find the answers to almost anything 4.30, 0.67 3.34,1.06 1.33 0.185

*Statistically significant P<0.05. SD=Standard deviation

first-year medical student. And third, the data support the
notion of multiple dimensions of disciplinary epistemological
beliefs amongst first-year medical students.

Disciplinary epistemological beliefs have largely been
explored with psychology and science students in the United
States. There are very limited data available for comparison,
however Australian students’ mean scores for CK, JK, SK and
AT were very similar to those of first-year American science
students (Hofer, 1997) indicating that they held similar
epistemological beliefs. This study also confirms the pattern
of higher factor scores for Asian students compared with
Western students.?*!

There appear to be differences in the firmness of epistemological
beliefs held by Australian and Malaysian students. The
magnitude of differences of item means was modest (<0.50),
hence the two groups are at the same end of the spectrum which
may reflect similarities in their academic background on entry
into medicine. Cultural bias in the DFEB cannot be excluded as
contributing to the differences, however the instrument was
considered by Malaysian colleagues to be appropriate to their
cultural and academic context. Additionally, while the age and
gender profiles and response rates of the two cohorts were

similar, data could not be collected for ethical reasons. The
role of gender in epistemology is inconclusive,® [out of order
numerically] and its contribution to differences in scores can
not be assessed or excluded.

First-year Malaysian medical students consistently scored
significantly higher than Australian students on many CK
and JK items, indicative of stronger beliefs regarding factual
accuracy, knowledge being external and held by authoritative
sources, and a single common view of knowledge. Malaysian
students reported stronger beliefs than Australian students
about the static (Q8) and consistent (Q3, Q4) knowledge base
underpinning medicine, which may reflect differences in
teaching styles or culture. Australian students were less likely
than their Malaysian colleagues to “accept” answers from
experts (Q13), presumably academic and clinical teaching staff,
even if they did not understand the reasoning. This finding
is consistent with other beliefs held by Eastern students
regarding respect for authority, elders and teachers.?*?!! In
this study, both groups of students scored similarly on SK
indicating beliefs that answers to many questions were held
by authoritative sources. Some of the apparent inconsistency
between responses to CK items is reflected in a student
reflection.® “Years of experience don’t modify the principles [in]
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the engineering book, but in medicine they do”. Thus, the
examination culture in medical schools may reinforce book as
authority, but clinical learning experiences promote the senior
clinician as alternate authority.

The DFEB has been used with Science and Psychology students
and appears to be suitable for exploring epistemological
beliefs in the broader discipline area as much as the
sub-disciplines.?? There do appear to be differences in students’
beliefs about knowledge in different sub-disciplines of
medicine, e.g., anatomy and biochemistry.” In this study,
students were enrolled in PBL medical courses where the
disciplines are integrated, which potentially limits the visibility
of the disciplines in the curriculum and the development of
specific beliefs regarding those sub-discipline areas. However,
despite an apparent common philosophical base, PBL curricula
are implemented in very different ways,?¥ hence this
assumption may not hold true for all PBL curricula.

The analysis of the whole sample provides some support for the
multidimensional model of disciplinary epistemological beliefs
amongst medical students. Subscale reliabilities across the
whole sample were average (AT, JK) to acceptable (CK, SK), but
were lower than those reported by Hofer."? This may be
partly attributable to the sample size in this study, partly
due to the discipline (medicine) of interest compared to those
referred to in previous research, or partly due to within-group
variability (e.g., age and gender) of the current total sample and
differences in education systems. Differences in the internal
reliability estimates between the Malaysian and Australian
group raise the possibility of an alternative factor structure that
would better fit the data in the current samples. As the DFEB
was developed and most research undertaken with American
college students, this finding provides support for additional
epistemological constructs evident in other cultures. Further
work to understand potential cultural differences will need to
be undertaken to explore epistemological beliefs both among
Malaysian students and undergraduate medical contexts.

Developing complex epistemological beliefs is a desirable
outcome of health professions education because of the
potential influence on learning and later professional practice.
Chan®’ argues that the nature of epistemological beliefs
held by students predicts their conceptions of learning and
approaches to study, which have been correlated with learning
outcomes." Evans et al.”! propose that medical graduates with
firm beliefs about the certainty of knowledge and justification
of knowledge may not be well-suited for the uncertainty of
general practice. Labasky®?” reported that absolutist views of
knowledge impeded sound clinical decision-making by nurses.
Epistemological beliefs can impact upon practice and care.
Understanding the epistemological stance of students may
enable the tailoring of curriculum strategies and teaching
practices to maximise the potential for developing the

sophistication of those beliefs, with subsequent impacts on
practice. The literature would suggest that inquiry-based or
problem-based strategies where students need to make sense
of messy information are most powerful. Despite significant
changes in medical education over the last two decades, there
are few examples of how students’ epistemological beliefs are
explicitly addressed by new curriculum approaches.

PBL is one of the more recent curriculum innovations
in medical education. At the curriculum level, PBL and
inquiry-based learning curricula appear to have significant
effects on developing epistemological beliefs in the social
sciences!* and would be expected to have the greatest positive
effects for Malaysian students. The development of PBL has
largely been in Western medical education contexts and its
implementation quite variable,? so its application without
modification in Eastern contexts may not be optimal to
achieve this outcome. This is further complicated by potential
differences in epistemological beliefs among different ethic
Malaysian groups,™™ which was not explored in this study.
Large numbers of lectures and poorly designed PBL cases risk
reinforcing beliefs rather than challenging them. Ill-structured,
open-ended problems that require thinking and re-thinking
as uncertainties are resolved or emerge are most likely to
bring epistemological beliefs to the surface for challenge.
Students’ capacity to set their own learning objectives and
undertake self-directed learning may also be limited by their
epistemological stance when they enter the course, hence
they may need greater cognitive scaffolding to prepare them
to engage with deeper ways of learning and critical reflection.
In the area of assessment, an over-reliance on multiple choice
questions may give the impression that there is always one
correct answer to questions, reinforcing beliefs regarding the
certainty of knowledge which may impact upon all students
early in the course, but also have greater impacts on Malaysian
than Australian students. These are just several implications of
this study for adaptations for PBL medical curricula in Malaysia.

At the classroom level, developing students’ epistemological
beliefs is essential because of their pervasive influence on
motivation, learning approaches and outcomes. Large numbers
of lectures within a PBL curriculum may have many perverse
effects. Compared with anatomy, teaching in biochemistry and
physiology appears to challenge student’s epistemological
beliefs.”>? As a Cornell medical student reflected “they may
not know everything about the biochemistry of the body ... but
when it comes to the gross anatomy, they know just about all there
is to know”.”” They may relate to the different ways in which
the disciplines are taught and assessed. Traditional anatomy
teaching strategies reinforce undeveloped beliefs about the
certainty, justification and source of knowledge. If anatomy
was taught and assessed using a more experimental and
socio-cultural perspective or integrated with other disciplines,
students might appreciate both the well-established and

10

Education for Health « Volume 29 ¢ Issue 2 (August 2016)



Assenheimer, et al.: Medical students’ epistemological beliefs

contested knowledge bases of the discipline. This approach
may challenge their beliefs, promote deeper approaches to
learning and better learning outcomes in both the short and
longer term.

There are several limitations to this work. First, the impact of
gender in this study as confounder cannot be totally excluded.
Second, this is a single time-point study, restricted to first
year undergraduate medical students in two medical schools.
The longitudinal effects of the medical curricula and clinical
learning in authentic settings needs to be determined and
will require follow up studies on students as they progress
through the course. Third, the DFEB has not been validated
with senior-year medical students in the clinical years, thus
conclusions should be restricted to learning of biomedical
sciences in the early years of medical study. Finally, there was
no consideration of ethnicity in the Malaysian cohort data; so
implications cannot be attributed or associated with specific
ethnic groups.

Conclusion

This study is the first to report on the disciplinary
epistemological beliefs of first-year medical students across
the Eastern and Western higher education systems. There
appear to be significant differences in the disciplinary
epistemological beliefs held by students from Australia
and Malaysia. Some of these differences may arise in part
from different cultural and learning environments in the
two countries. These findings have implications for the
implementation and adaptation of Western curriculum
innovations in Eastern educational environments. Further
work is needed to confirm these data through triangulation
with gender, academic performance and exploration of
perceptions by interview, to examine how medical students’
epistemological beliefs evolve and can be developed through
specific pedagogical approaches.
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