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ABSTRACT

The study aimed to develop critical thinking transfer practice (CTTP) construct and sub-constructs
relevant to medical undergraduates. The study used a 9-step qualitative case study approach.
The prior relationship of construct and sub-constructs were conceptualised to produce the initial
thematic framework (Step 1 to 3). Then, a qualitative study confirmed the sub-constructs that were
relevant for the undergraduates, as the new data were fitted into the initial framework to become an
evolving framework (Step 4 to 5). Next, the construct and sub-constructs were defined operationally
(Step 6) and evaluated (Step 7). After that, the evolving framework was revised (Step 8) and
developed to become the final construct and sub-constructs (Step 9). Based on the literature, the study
conceptualised an initial framework that described the theoretical relationship of the prior construct
and six sub-constructs. From the qualitative findings, 37 codes were fitted into the initial framework.
The fitting resulted in an evolving framework that contained a theme (the medical undergraduates’
CTTP), 6 categories and 26 sub-categories. A 100% of participants agreed that the data were
generated from them. Then, the team members and the expert panels accepted the theme (Cohen
Kappa value > 0.80). The maintained and revised theme, categories and sub-categories were used to
develop the CTTP construct and 6 sub-constructs. The study discussed in detail the included sub-
constructs for CTTP. The study also addressed the similarities and differences of the construct and
sub-constructs for medical education and general studies. The study concluded that the construct and
sub-constructs were theoretically proven to represent the medical undergraduates’ CTTP.
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INTRODUCTION

The importance of critical thinking in
the 21st century is undeniable. Hence,
numerous studies were conducted on
critical thinking, especially related to
critical thinking transfer (1-4). In medical
education, critical thinking is regarded as
an essential competency factor for medical
undergraduates to work in the professional
area. It is one of the aims and criteria in
medical education for the medical schools to
be accredited by professional bodies (5-7).

Most critical thinking theorists (8-10)
agreed that medical education needs
to develop a curriculum that helps the
medical undergraduates not only master
critical thinking but promotes the critical
thinking transfer in solving everyday issues.
In Malaysia, critical thinking transfer is a
crucial skill that medical undergraduates
should acquire. One justification is the
educational transformation in medical
education from a subject-based approach
to the mixture of self-learning and blended
learning, focusing on the human system-
based approach (11-12). The educational
transformation urges undergraduates to
transfer their critical thinking skills. For
example, transfer of analysis skill to compare
a system with other systems, transfer
the skill of information evaluation to be
disseminated to various sources, or transfer
the synthesis skill to build the connection
between the systems to the human diseases
and communities.

Another justification is that a multifaceted
conceptualisation regarding critical thinking
transfer concepts among the theorists (2,
13-14) may raise confusion among the
medical undergraduates in understanding
the concepts. The lack of understanding
produces undergraduates with low-level
critical thinking (15-16). Based on the
literature (17), the understanding concept
is the first thinking level before critical
thinking transfer. Besides, studies of critical
thinking constructs such as critical thinking
skills and dispositions (14, 18-20), as well as
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learning transfer (6, 21-22) are conducted
separately, which limits the connection
between critical thinking and learning
transfer.

The prior sub-constructs regarding critical
thinking learning transfer are derived
from the wunderlying theories (4, 10,
22-44). Those prior sub-constructs are sub-
construct A (different conceptualisations
on critical thinking transfer concepts),
sub-construct B (situations that allow the
critical thinking transfer), sub-construct C
(understanding and examining the deep
structure of the problem), sub-construct
D (rapid recognition of problem), sub-
construct E (deliberate practice) and sub-
construct F (learning strategies that promote
critical ~ thinking  transfer).  However,
the prior sub-constructs were studied
differently. Besides, studies related to the
critical thinking transfer in Malaysia are still
lacking compared to other countries (18-19,
23). Thus, this study adds to the available
information on critical thinking transfer
practice (CTTP) in the medical education
context conducted in Malaysia.

The 6 prior sub-constructs A to F were
adopted in this study. However, the
construct and these sub-constructs were
discussed separately and their relationship
was not established in the literature.
Another limitation was their applications
were reported only for general learning
(4, 6, 18-19, 22, 24-28). To address
these limitations, a study framework was
conceptualised (Figure 1) that represented
the relationship among the prior construct
and sub-constructs of CTTP. Hence,
this study aimed to develop the CTTP
construct and sub-constructs relevant to
medical undergraduates in Malaysia’s public
university.
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Figure 1: The study framework.

METHODS

Research Design

This study used a qualitative case study
design as the study aimed to focus on the
specific case. The population for the case
study was the medical undergraduates that
have participated a formal critical thinking
training in Malaysia’s public university.
Also, the qualitative design was used to
develop the specific final construct and sub-
constructs relevant for participants (the
medical undergraduates) as recommended
by Merriam and Tisdell (29).

Selection and Description of Participants

The participants were eight third-year
medical undergraduates enrolled in the
early clinical year programme in Malaysia’s
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public university. As the study focused on
the CTTP construct, the undergraduates
were chosen because they have enrolled
in formal critical thinking training during
pre-clinical years under personal and
professional development as well as
problem-based learning modules. Then,
in the subsequent clinical years, they have
practised and applied critical thinking in
different clinical and non-clinical situations.
Besides, the undergraduates were selected
due to their experiences related to critical
thinking learning transfer still fresh in their
mind to be researched in this study as
stressed out by Sutton and Austin, “The
experience that needs to be explored were
still new in the participants’ mind, whereas
on other occasions reliving past experiences
may be difficult” (30, p. 227). Based on
the difficulty in retrieving past experiences,
as Sutton and Austin stated, this study did
not consider middle and final-year medical
undergraduates.

The selection also focused on the CTTP,
solely based on the medical curriculum
of  Universiti  Kebangsaan  Malaysia.
Hence, middle and final-year medical
undergraduates were excluded because
their practices were primarily influenced by
workplace-based learning as their learning
process mainly occurred in the hospitals.
The participants were selected using the
snowball sampling method by approaching
the head of the medical programme and
obtaining the participants’ background
information to ensure their approachability
and variation in the  participants’
perspectives. The sampling method used
also allowed for the maximum variation in
the backgrounds of the participants such
as clinical postings, races and gender, as
described in Table 1.
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Table 1: Participants’ profile

Research participants Gender Residency

Clinical posting

Participant 1 Male Non-residence  Clinical posting 1: Internal medicine
Participant 2 Female Residence Clinical posting 2: Public health
Participant 3 Male Residence Clinical posting 4: Obstetrics and gynaecology
Participant 4 Female Residence Clinical posting 2: Public health
Participant 5 Female Non-residence  Clinical posting 4: Obstetrics and gynaecology
Participant 6 Male Non-residence  Clinical posting 3: Surgery
Participant 7 Female Residence Clinical posting 3: Surgery
Participant 8 Female Residence Clinical posting 3: Surgery

Procedures Step 1: A literature review

Figure 2 shows the construct and sub-
constructs development process based on
the 9-steps approach designed in this study.

Step 1
A literature review (theories and past studies)

!

Step 2
Conceptualisation

v

Step 3
Developing an initial thematic framework

!

Step 4
Conducting a qualitative study (interviews and
document analysis)

!

Step 5
Developing the evolving framework

!

Step 6
Development of the operational definitions of the
constructs and sub-constructs

!

Step 7
Evaluation of data in the evolving framework

!

Step 8
Revision of the qualitative data

!

Step 9
Developing CTTP constructs and sub-constructs

Figure 2: Process of CTTP construct and sub-
constructs development.
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In Step 1, a combination of four theories
and two models was used to conceptualise
the CTTP prior to the development of
the construct, sub-constructs and their
relationship, as shown in Figure 1. Based
on Figure 1, the CTTP always begins by
understanding the concepts as emphasised
by the cognitive processing model and
cognitive load theory (31-32). The schema
construction was previously explained by
Khalil and Elkhider (33). Both theories
were chosen because they described the
importance of knowledge as a fundamental
for critical thinking learning transfer. In the
study context, the knowledge was referred
to as the CTTP and medical concepts
conceptualised as the sub-construct A. In
understanding the CTTP concept, this
study adopted the learning transfer theory
(34) and the critical thinking transfer
concept (4, 22, 35).

Next, the cognitive schema theory (36-38)
was chosen to describe how the external
outputs from the learning environment fit
the learners’ thinking schema and form
the schema arrangement. The schema
arrangement leads to the automaticity in the
learners’ minds as described in the cognitive
schema theory (36-38). Thus, the learners
can adapt to different learning contents
and take exact action towards the learning
environment. The automaticity also relates
to the recognition of cues or keywords that



served as a signal for retrieving the related
thinking schemas (39-40). Therefore, based
on the cognitive schema theory, the sub-
construct B was conceptualised in this study.

The cognitive schema theory also describes
the cognitive schema arrangement to help
the learner in making a prior evaluation
of the clinical scenario. This evaluation
leads the learners to the critical elements
presented in the clinical problem, which
required cognitive processing (41). Thus,
the learners can recognise the deep structure
of the problem, which includes the problem
definition, the possible sign and symptoms,
and the critical characteristics of the disease
conceptualised as the sub-construct C of
the study. In addition, the cognitive schema
theory describes the evaluation of essential
elements of a clinical problem that leads to
the learner’s ability to recognise the clinical
problem quickly (42—44). Thus, the sub-
construct D was conceptualised that allowed
the ability of the participants to identify a
problem rapidly.

Besides, cognitive load theory (33, 37)
and the model of teaching critical thinking
transfer across domains (10) have suggested
that the learners need to train and practice
critical thinking skills to trigger the thinking
process. Also, this theory explained the
correct selection of any learning activities
that can enhance critical thinking. The
proper selection of the learning activities
would be the best solution to reduce
the extraneous and germane loads so
that thinking can occur. Based on the
cognitive load theory, sub-construct E
was conceptualised that the participants
need to train and practice their critical
thinking knowledge and skills in transferring
critical thinking. A sub-construct F was
conceptualised simultaneously as described
by the cognitive processing model, in
which the participants must adapt thinking-
promoted learning strategies to initiate the
critical thinking learning transfer (33).

All the theories and models that contributed
to the emergence of the prior CTTP
construct and sub-constructs were explained
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clearly. However, those construct and sub-
constructs were not related to each other.

Step 2: The researchers’ conceptualisation of the
relationship among CTTP constructs and sub-
constructs

In Step 2, the study has conceptualised a
framework in Figure 1. The framework
showed the theoretical relationship among
the prior CTTP construct and sub-
constructs. The study used the framework
in Figure 1 as a guide to develop qualitative
data (the theme, categories, sub-categories,
codes and the eclements). The element
referred to the participant’s responses in the
interview transcripts, while a combination
of elements was known as the code was
established. Next, the codes were combined
to form a sub-category. A collection of the
sub-categories formed the categories, and
finally, the categories formed a theme.

Step 3: Development of the initial thematic
framework

Before the qualitative data was interpreted,
the study developed an initial thematic
framework in Step 3 based on those prior
CTTP construct and sub-constructs. The
thematic framework described the mapping
of the previous construct and sub-constructs
based on the literature. This thematic
framework guided the conduct of qualitative
research as described in Step 4.

Step 4: Conducted a qualitative study

Next, qualitative study is conducted to
confirm the established construct and
sub-constructs in the context of medical
undergraduates’ learning. Step 4 wused
face-to-face interviews and document
analysis. Based on the qualitative study,
the participant’s responses in the interview
transcripts and the relevant documents
were analysed using framework analysis.
The analysis resulted in the emergence of
qualitative data (elements, codes and sub-
categories). These data were fit under each
established sub-construct and construct in
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the initial thematic framework. The fitting
resulted in the sub-constructs formed the
categories, while the construct formed the
theme. The elements were labelled with
RI1ITBITSCTLine 1-3 (R1 = Participant
number 1; TB1 = Interview session 1;
TSCT = Label of category; Line 1-3 = Line
in the interview transcript).

Step 5: Development of the evolving framework

As aforementioned, the qualitative sub-
categories, codes and elements were fitted
under the construct and sub-constructs in
the initial thematic framework that formed
the theme and categories, respectively.
This fitting turned the initial thematic
framework into the evolving framework.
The framework described the mapping of
the theme, categories, sub-categories, codes
and elements towards the combination
of sources (theories, past studies and
qualitative data). Then, the study used
the evolving framework to develop the
final CTTP construct and sub-constructs.
Those final construct and sub-constructs
were relevant for medical undergraduates’
learning.

Step 6: Defining the themes, categories and
codes

Next, the operational definitions were given
to the theme, categories and sub-categories
derived from the literature and qualitative
findings in Step 6. Operationalisation is
a process of determining the constructs,
providing meaning to construct, and
describing how the construct is being
measured, and transforming the complex
content of the constructs into items
that could be answered by the research
participants (45-46).

After that, the developed operational
definitions were mapped out together with
the theme, categories and sub-categories
in the evolving framework. The next step
was to confirm the themes, categories, sub-
categories, codes and elements by the team
members and expert panels. The codes were
also approved by the study participants.
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Step 7: Confirmation of data in the evolving
framework

Then, qualitative codes and data were
evaluated by three procedures. In the first
procedure, the member checking procedure
was conducted by giving the qualitative
codes to the participants. The procedure
confirmed that the codes were derived
from the participants. This procedure was
also conducted to ensure the researchers’
interpretation of the data was parallel with
the participants’ views. The participants
consented by signing on every page of the
interview transcripts that have been labelled
with the codes.

In the second procedure, peer review
confirmed the definitions of the themes,
categories, codes and operational based
on the literature (29, 47). The purpose
of the peer review was to ensure the
theme, categories, codes and operational
definitions were paralleled to the objective
of the study. In the peer review, the team
members compared the qualitative data
and data from the literature in the initial
thematic framework. This comparison
confirmed the similarity between the data
that emerged from literature and the data in
the qualitative findings. The comparison was
also looked for the emergence of the new
data.

In the third procedure, the confirmation
of the data was conducted through the
expert panel evaluation. The expert panel
evaluation determined the experts’ degree
of agreement on the data following the
objective of the study. The experts consisted
of a qualitative expert and a critical thinking
expert, as suggested by the literature
(48-49). The degree of agreement of the
experts was determined using Cohen Kappa
(50).

Step 8: Revision of data in the evolving
framework

In Step 8, the study refined the data in
the evolving framework. Some data were
maintained, revised and removed.



Step 9: Development of CTTP construct and
sub-constructs that relevant for medical
undergraduates

In the last step (Step 9), the maintained
and revised data were used to develop the
final CTTP construct, sub-constructs and
attributes that are relevant for the medical
undergraduates’ learning. The theme
formed the construct from the revision,
categories formed the sub-constructs and
sub-categories formed the attributes.

RESULTS

An initial thematic framework contained
a theme (the CTTP of medical
undergraduate), six categories (Categories A
to F) determined based on the literature and
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none sub-categories. During the qualitative
study, the new qualitative data were
fitted into the initial thematic framework.
The new data consisted of 37 qualitative
codes (Table 2) from 16 interviews and
3 documents. The codes resulted in the
emergence of 26 sub-categories that were
relevant to medical undergraduates learning.
The sub-categories were subsumed under
the prior 6 sub-constructs to form a theme
in the evolving framework. Then, the CTTP
theme, categories, sub-categories and codes
were given the operational definitions.
Table 3 summarises the operational
definitions adapted from both literature and
qualitative findings.

Table 2: Codes from the qualitative study

No. Codes No. Codes

1. Intra-subject transfer 20. Recognition of unique elements/classical findings

2. Inter-subject transfer 21.  The complexity of a clinical problem

3. Trans-discipline transfer 22.  Existence of a specific keyword in a problem

4, Transfer to entirely new situations 23.  Existence of specific characteristics of a problem

5. Integrated transfer 24.  Recognised a clinical problem

6. Learning situations 25.  Understood the clinical problem

7. Personal situations 26.  Inquired the clinical problem

8. Daily situations 27.  Decided the clinical problem

9. Non-learning situations 28.  Aim of critical thinking practice

10.  Problem definition 29. Time for practicing critical thinking

11.  Etiology of diseases 30. Opportunities for practice and repeated critical thinking
12.  Signs and symptoms 31.  Self-awareness on the importance of practice critical thinking
13.  History of past diseases 32.  Surface learning strategy

14.  Pathophysiological mechanism 33.  Active learning strategy

15.  Psychosocial factor 34,  Proactive learning strategy

16.  Clinical investigation 35.  Classroom learning strategy

17.  Treatment/intervention 36. Experiential learning strategy

18.  Rapid recognition of a clinical problem 37.  Procedural learning strategy

19.  Automatic recognition of a clinical problem

https://eduimed.usm.my



Education in Medicine Journal 2021; 13(4): 85-101

Table 3: Operational definitions for the themes and categories

Theme/category

Operational definitions adapted from the literature and qualitative
findings

Critical thinking learning
transfer

Category A: Different
conceptualisation of critical
thinking transfer concepts

Category B: Situations that
allow the critical thinking
transfer

Category C: Understanding
and examining the deep
structure of a problem

Category D: Rapid
recognition of a problem

Category E: Deliberate
practice

Category F: Learning
strategies that promote
critical thinking transfer

The level of the medical undergraduate’s agreement on how they
transfer the acquired critical thinking knowledge and skills to different
contexts. The process was started with conceptualised the concepts

of critical thinking learning transfer. Then, identified situations or cues
that promote learning transfer, understood the deep structure of a
clinical problem that enable them to recognise the issues rapidly. After
that, they have to practice the learned critical thinking knowledge and
skills. Finally, they created strategies that help critical thinking learning
transfer.

The level of the medical undergraduate’s agreement towards their
conceptualisation on the critical thinking transfer concepts.

The level of the medical undergraduate’s agreement on different
situations that allowed critical thinking learning transfer such as
learning situation, personal situation, daily situation and non-learning
situation.

The level of the medical undergraduate’s agreement on their
understanding of the deep structures of a clinical problem to perform
critical thinking transfer. The deep structures of the problem were
problem definition, etiology of disease, signs and symptomes, history of
the past illness (s), pathophysiological mechanism, psychosocial factor
investigation, treatment or intervention.

The level of the medical undergraduate’s agreement on the attributes
of rapid recognition of a clinical problem, factors promoting quick
recognition of the problem and the process of immediate recognition
of the problem.

The level of the medical undergraduate’s agreement on how they
deliberately practice their critical thinking learning by determining the
aim of practice, the time for practice, the opportunity for practice and
putting the awareness of practice critical thinking.

The level of the medical undergraduate’s agreement on the strategies
they used to transfer their critical thinking learning such as self-directed
learning strategy, classroom learning strategy, experiential learning
strategy and procedural learning strategy.

During the confirmation of the data,
satisfied with the

all participants were

arrange the interview questions. Questions
should start with easy questions, such as

qualitative codes given to their feedbacks
during the interview sessions. Based on
the team members’ evaluation, all the
members mentioned gaps in the data of
the first interview session. The informants’
feedback were not enough resulted in certain
categories existed. So, they agreed to ask
the probing questions in the 2nd interview
session. Also, some of them agreed to re-
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questions related to students’ experiences.
Avoided stating with the hard questions
such as questions about the critical thinking
transfer concepts. After the 2nd interview,
all the team members agreed that the
theme, categories, sub-categories, codes and
operational definitions were congruent with
the research objective. Also, they agreed
to build the construct, sub-constructs and



attributes and their descriptions from the
data (theme, categories, sub categories,
codes and operational definitions).

Besides the team members’ evaluation, the
experts agreed that the data were relevant
to medical undergraduates’ CTTP, and the
theme was concordance with the research
objective (Cohen Kappa value > 0.80).
In the end, all categories (Category A to
Category F) were maintained under the

theme. Table 4

shows that the revised
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theme, categories and sub-categories. The
revision resulted in constructing construct,
sub-constructs and attributes that were
relevant to medical undergraduates learning.
Based on this revision, the blue arrow
represented the formation of the final CTTP
construct from the theme. The six categories
formed the final six sub-constructs,
while the sub-categories were used to
develop the attributes relevant for medical
undergraduates’ learning.

Table 4: Development of CTTP constructs and sub-constructs specific for medical undergraduates’ learning

from the themes, categories and codes

Themes

Construct

Categories

Sub-constructs  Sub-category/Attributes

Theme 2:

Construct 2:

Critical thinking Medical

A: Different
conceptualisation

learning undergraduates’  of critical thinking
transfer critical thinking ~ transfer concepts
(revised) learning transfer  (revised)

B: Situations/cues
that allow the
critical thinking
transfer (revised)

C: Understanding
and examining
the deep
structure of

a problem
(maintained)

D: Rapid
recognition of a
problem (revised)

E: Deliberate
practice (revised)

F: Learning
strategies that
promote critical
thinking transfer
(revised)

A Intra-subject transfer

Conceptualising Inter-subject transfer

critical thinking ~ Trans discipline transfer

transfer Transfer to an entirely new

situation

Integrated transfer

Learning situation

Personal situation

Daily situation

transfer Non-learning situation
Problem definition

& Aetiology of disease

Understaer.ing Signs and symptoms

and examining  History of past disease(s)

B: Determining
situations that
will enable the
critical thinking

the deep Pathophysiological mechanism
structure of a Psychosocial factor
problem Investigation

D: Recognisinga Treatment or intervention
problem rapidly Attributes of rapid recognition
of a problem

Factors promoting rapid

E: Practicing o

. LY recognition of a problem
critical thinking . o

. Process of rapid recognition of
deliberately
a problem

F:Developing  Aim of practice
strategies Practice time

that promote Opportunity for practice

critical thinking  Awareness for practice

learning transfer  Self-directed learning strategy
Classroom learning strategy
Experiential learning strategy
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DISCUSSION

The study successfully developed the
construct and sub-constructs that
specifically represented the CTTP among
medical undergraduates. The  study
described how the prior construct and
sub-constructs evolved from the concepts
and process of critical thinking learning
transfer for the general learning to the
development of the CTTP construct and
sub-constructs relevant for the medical
undergraduates. The prior construct was
initially conceptualised as the process of
critical thinking learning transfer of the
undergraduates in general learning (29,
47) based on the theories underlying this
study (4, 10, 22, 31-44). The six prior sub-
constructs described the construct. The
prior construct and sub-constructs were not
initially related and relevant for the medical
undergraduates’ learning. Thus, a study
framework was conceptualised to explain the
theoretical relationship of the construct and
sub-constructs. A qualitative study was also
conducted to ensure that the construct and
sub-constructs were relevant to the context
of the medical undergraduates’ learning.

In the study context, the construct and
sub-constructs were found similar to the
prior construct and sub-constructs. The
similarity might be due to the participants
in the general studies and their level of
education, which was the undergraduates
level. However, Illeris stated that learning
in higher education could be changed by
the manipulation of learning acquisition
and student-environment interactions
(51). Ennis also asserted on the subject-
based critical thinking that was related to
the field of study (8). These arguments
explained the new findings (attributes)
reported in the study context. These new
findings resulted in the reconceptualised of
the construct and the prior sub-constructs
(A to F). The prior construct (a process of
critical learning transfer of undergraduates)
was reconceptualised to CTTP that were
relevant for medical undergraduates.
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The final sub-constructs were also
reconceptualised based on the new findings
(the attributes).

The prior sub-construct A was initially
adopted from the concept of learning
transfer of the learning transfer theory (34).
Next, the study focused on the critical
thinking transfer concept (2, 13-14).
Two attributes of (near and far) transfer
that emerged from the reviews were not
contextual to the medical undergraduates’
learning with no clear picture of how those
attributes occurred in the study context.
Thus, based on the study findings, five
attributes of critical thinking learning
transfer were conceptualised relevant to the
medical undergraduates’ learning, including
the aforementioned attributes of transfer
(near and far). However, in the study
context, each attribute was described in
detail of how far the transfer occurred in the
context of medical undergraduates’ learning.
For example, near transfer from the theories
was conceptualised as the transfer that
occurred from a learning situation to the
new learning situation, which was specified
into three attributes, intra-subject transfer
(a transfer that occurs from one medical
component to another medical component
in a medical subject), inter-subject transfer
(a transfer that occurs between the medical
subjects such as the skill of an organ
analysis can be transferred from anatomy
to pathology subjects), and trans-discipline
transfer (a transfer that occurs between
clinical disciplines or postings). Meanwhile,
two attributes of far transfer were described
as the transfer to an entirely new situation
from a learning to a real-world context
that was wholly different from the prior
learning context, such as personal situation,
professional situation and non-clinical event.
Finally, the attribute of “integrated transfer,
transfer that can occur to any situations”
was conceptualised based on the idea of
transfer from the critical thinking theorists
(10, 52-53). The difference of “integrated
transfer” in the study context was the
transfer occurs in both clinical and non-



clinical events. Based on the attributes, the
prior sub-construct A was reconceptualised
to the final sub-construct A (conceptualising
the critical thinking learning transfer
concept). The sub-construct was the main
contributor to the CTTP construct as it was
the fundamental of CTTP.

The prior sub-construct B was constructed
based on the literature related to recognising
keywords or signals from the learning
environment that might trigger critical
thinking transfer (39, 54-55). However,
the reviews were limited to the learning
situation that promoted critical thinking
transfer in a non-medical context and
did not detail what kinds of Ilearning
situations promoted the transfer. Thus, in
the study context, the learning situations
were detailed and contextualised to the
medical undergraduates’ learning. For
example, classroom learning was detailed
into learning critical thinking in the clinical
workshops, clinical postings, tutorial classes,
problem-based learning and case-based
learning. Also, the study came out with
another three situations that might help
in critical thinking learning transfer in the
context of medical undergraduates’ learning.
The situations were conceptualised as non-
learning situations; (a) personal situations
such as dealing with issues of family,
(b) daily situations such as the selection
of nutritional foods in the cafeteria, and
(c) non-clinical event like evaluating the
debate of political issues. Besides, literature
has described the cues recognition in the
medical contexts such as verbal and non-
verbal cues of patients or specific patterns
developed in a clinical problem (56-58).
Thus, another situation was conceptualised
to promote the CTTP in the real-world
situation such as situations occurred with
real patients or real clinical problem in
bed-side teaching and learning activities.
The detail of the situations resulted in the
reconceptualised of the prior sub-construct
B to the final sub-construct B (recognising
cues or situations that allow for critical
thinking learning transfer).
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Next, learning transfer theory (34) and the
learning theorists (8, 59—62) have described
the relationship between knowledge and
critical thinking transfer. Based on the
theories, the CTTP was conceptualised
based on the learner’s ability to determine
the specific attributes of a learning situation.
However, the theories did not describe
the specific attributes in detail and the
knowledge described by the theorists was
general. Therefore, the past studies (13,
63) were reviewed to explore the details
of the specific attributes aforementioned.
Based on the studies, the specific attributes
for practising critical thinking learning
transfer were symptoms, psychosocial
factors, and the clinical intervention. Thus,
the sub-construct C was conceptualised
with the details of attributes addressing the
deep structure of the problem that help
the medical undergraduates to transfer
their critical thinking. Those attributes
were the problem definition, aetiology,
signs and symptoms, clinical history,
pathophysiological mechanism of the disease
and psychosocial factors that led to the
disease progress, intervention and clinical
investigation.

Another CTTP prior sub-construct D (rapid
recognition of problem) was adopted from
the literature of the pattern recognition
concept (64-67). The literature contributed
to the descriptions of the rapid recognition
(quick, automatic, classical finding and
effortless) that contextualise medical
undergraduates’ learning. However, the
literature findings only contributed to
one attribute (the descriptions of rapid
recognition). Adding to the literature, this
study found a new attribute of the factors
promoting the rapid recognition of the
problem. The factors determined were the
past learning experiences, clinical-based
learning experience, the complexity of the
disease, the presentation of keywords and
specific attributes of the problem. Besides,
the process of rapid recognition of the
problem from the literature (68—69) was
fitted under sub-construct D, resulting in
the conceptualisation of steps to quickly
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recognise a clinical problem. The steps
started from rapid recognition of the clinical
problem until the decision made to address
the problem. Thus, the attributes helped in
reconceptualised of the prior sub-construct
D and formed the final sub-construct D
(recognising a clinical problem rapidly).

The prior sub-construct E was initially
adopted from the literature on the concept
of deliberate practice of critical thinking
and theory of self-awareness for practising
critical thinking (70-73). Based on the
literature, the attributes of the goal for
practice, time for practice, the opportunity
for practice and self-awareness for practising
critical thinking have emerged. However,
the literature findings were not contextual
to the medical undergraduates’ learning.
Thus, a qualitative study was conducted to
formulate the attributes of the sub-construct
specific  to  medical undergraduates’
learning. The attributes were the aim of
practice, practice time, the opportunity
for practice and awareness to practice the
critical thinking skills. Thus, these attributes
resulted in conceptualisation of the final
sub-construct E (practising critical thinking
deliberately).

Finally, the prior sub-construct F was
adopted from the literature on the concept
of learning strategy. Based on the reviews,
three learning strategies were found
namely, surface learning strategy, deep
learning strategy and pro-active learning
strategy. The study has added value to the
literature findings, in which the details of
learning strategies were described, such
as facts memorisation, journal evaluation,
small group discussion and development of
concept map. The study also formed new
attributes such as classroom learning and
experiential learning strategies. Based on
these attributes, the prior sub-construct F
was revised to “developing strategies that
promote critical thinking learning transfer”.
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CONCLUSION

In summary, the CTTP concepts and
processes emerged from the wunderlying
theories and the general studies, which
conceptualised the framework of this study.
The framework described the theoretical
relationship between the CTTP construct
and six sub-constructs (A to F). However,
those construct and sub-constructs were
more contextual for the general learning.
Thus, the qualitative study was conducted
to ensure that the prior construct and sub-
constructs became more relevant to the
medical undergraduates’ learning context.
Based on the qualitative findings, this
study has given added value to the prior
construct and sub-constructs regarding
the descriptions of each sub-construct
called the attributes. The attributes mostly
derived from the qualitative codes of the
study context, which helped to refine the
prior construct and sub-constructs so that
the final construct and sub-constructs were
more relevant to medical undergraduates’
learning. The final CTTP construct
and sub-constructs were used for the
development of the items in the CTTP
instrument. The instrument was also
tested for psychometric properties. The
study concluded that the construct and
sub-constructs were theoretically proven
to represent the medical undergraduates’
CTTP. The findings from this study add
to the available information on CTTP in
the medical education context conducted in
Malaysia.
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