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Emerging paradigms of clinical reasoning skills are tending to veer away from linear and
clinical competencies towards generic professional skills and decision making processes.

In the present study, occupational therapy students have previously complained that they do
not receive enough support from the university or their peers during fieldwork placements,
when they are expected to demonstrate clinical reasoning skills. Supervisors have observed
that occupational therapy students, as novices, have difficulty in demonstrating strong
clinical reasoning skills in the fieldwork setting. In this situation, the end-user (i.e. the
patient or client) may not receive the optimal level of care and it is therefore imperative to
scaffold students’ reasoning skills to prepare them as working professionals. This paper will
explore the design and evaluation of a moderated online forum to support the development
and refinement of clinical reasoning (a form of critical thinking) skills in occupational
therapy students undergoing fieldwork placements. An innovative analytic content-based
instrument derived from current models of clinical reasoning is applied to a corpus of data
to measure students’ skills, and on the basis of results obtained, to suggest ways of
enhancing the online environment to support emerging decision-making skills among
novice practitioners.
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Introduction: Context of the study

Over recent years, the health care service system has undergone rapid and substantial change (Higgs &
Hunt, 1999). Service users are demanding that their unique circumstances be acknowledged and
considered in the clinical reasoning process. This changing health care context has prompted the review
of how clinical reasoning skills are developed and applied by students of the health professions.

In the undergraduate occupational therapy curriculum in this study, students in the third year of their four-
year course engage in thirteen weeks of fieldwork in consecutive blocks of six and seven weeks. These
fieldwork placements present students with the opportunity to apply their clinical reasoning skills in a
real-life setting, taking responsibility for their own group of clients. It is therefore important for students
to receive support in their application of these skills. Students in previous years have complained that
during these fieldwork placements they did not receive enough support from their peers or university staff
to support them in putting the clinical reasoning process into practice.

The expansion of web-based teaching tools opened new opportunities and new ways to provide support to
these students. On the whole, occupational therapy students appreciate the convenience and flexibility
provided by web-based teaching tools (Scanlan & Hancock, 2005). The use of web-based tools to allow
students to provide support to each other during fieldwork was a way of handing over ownership of this
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technology to the users. With structure provided by educators, students are able to utilise this technology
to support one another and learn together in their collective application of clinical reasoning skills.

It was considered that the provision of support via online asynchronous discussions would be one way of
supporting students to achieve the learning outcomes associated with this fieldwork, some of which
included:

e demonstration of the importance of client/service user perspective in occupational therapy practice

o utilisation of best practice and evidence based practice to plan, implement, and evaluate relevant
occupational therapy services in collaboration with supervisor

e demonstration of an awareness of the value and importance of life long learning in their professional
development

e development of professional reasoning skills and professional persona e.g.: values, confidence, skills
and accurate self-assessment

o reflection upon fieldwork experiences demonstrating a deeper level of understanding of its
significance compared to previous placements/years.

This paper reviews the implementation and effectiveness of these online asynchronous discussions in
supporting students to apply their clinical reasoning skills whilst on fieldwork. It explores how our
students use technology to support their learning and explores how educators may learn to use this
technology to more effectively meet the learning needs of students undertaking fieldwork placements.

Literature review
Critical overview of the links between critical thinking and clinical reasoning

Clinical reasoning is a form of critical thinking employed in the context of health care service provision.
The development of critical thinking skills lies at the core of all educational programs at the tertiary level
and this is especially important in the development of student health professionals who will enter a
rapidly changing and demanding healthcare environment.

Francis Bacon defined critical thinking as “the skillful application of a repertoire of validated general
techniques for deciding the level of confidence you should have in a proposition in the light of the
available evidence” (Austhink, 2006). One of the most pressing issues in education is to discover how to
support intellectually productive interaction and foster critical thinking and higher forms of cognition,
such as those competencies outlined by Brookfield (1987) and by Hager, Sleet, Logan and Hooper
(2003). These competencies can include: making reasoned decisions in problematic situations; adapting to
change; reasoning and thinking critically; collaborating productively in groups or teams; learning
independently; seeing multiple perspectives; and solving problems.

When considering higher-order thinking, theorists may differ in the definitions they offer, but agree that it
means the capacity to go beyond the information given, to adopt a critical stance, to evaluate, to have
metacognitive awareness and problem solving capacities. Having the capacity to be an autonomous
thinker and make reasoned judgements is the quality that most often emerges in the literature discussing
higher order thinking (Lipman, 1991; Paul, 1993). Much current debate surrounds how to create optimal
conditions in online environments for productive interactions that lead to higher order cognition and
enable learners to develop as independent thinkers. Most research on computer mediated conferencing
has been positive about its potential and capacity to provide a social and supportive climate for learning
(Garrison, Anderson & Archer, 2000; Jonassen & Kwon, 2001).

Recent research on forms of productive interaction in online environments is linked to socio-cultural
theory (McLoughlin & Luca, 2006) as this has been found to be robust and flexible in accounting for
group and individual processes in computer conferencing environments. The theoretical basis for a great
deal of research on thinking is derived from a cluster of theories relating to communicative, socially-
based practices in learning. The recognition that learning and everyday cognition are tied to language use
has influenced theorists to pay close attention to the influence of social processes on learning and to
socio-cultural theory (Resnick, Levine & Teasley, 1991; Coles, 1995). According to sociocultural theory,
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dialogue in a learning setting plays an important part in helping learners to internalise ideas and
knowledge from the social plane. Learning is advanced when tasks are pitched just beyond the learners’
level of independent ability but still within their reach with outside support or assistance. In order to
advance the learner towards more complex forms of understanding, scaffolding can be provided by peers
and others. Whereas much of the research applying Vygotsky’s work has been based on the asymmetric
interactions of teachers and learners, contemporary research is also investigating the interactions in more
symmetrical learning environments involving learners working collaboratively (McAteer, Tolmie, Duffy
& Corbett, 1997). The interactions that occur among peers in computer conferences are legitimate forms
of scaffolding that offer opportunities and support for cognitive development. When learners have to
explain ideas to each other, a more explicit and organised understanding can result (Repman, 1993). This
form of co-construction leading to cognitive change is critical to the development of higher order thinking
processes.

Reflection is a key element of clinical practice, interaction and learning and has been emphasised by
many theorists and practitioners. Dewey (1933) first emphasised the importance of reflection based on
experience. The seminal works of Schon (1983, 1987, 1995) suggested that reflection, the ability to
engage in a process of continuous self-evaluative learning, was a crucial feature of professional practice.
He was opposed to professional training models of ‘Technical Rationality’ — which involved giving
participants materials to apply later in the world of professional practice. Reflection requires
“restructuring, theories of phenomena, or ways of framing the problem” (Schon, 1987, p. 35) and Schén
(1987) saw ‘knowing-in-action,” ‘reflection-on-action’ (after the event) and ‘reflection-in-action’ (during
the event) as “increasingly complex components of reflective practice” (p. 123). The cultivation of
reflective abilities has become a critical element of education for students of the health professions.

Clinical reasoning in the health professions

Traditional methods of clinical decision making in the health professions have been criticised for failing
to take into consideration the unique context of the individual. Such methods include pattern recognition
(relying on a strong knowledge base to determine intervention given the client’s clinical presentation) and
hypothetico-deductive reasoning (refining hypotheses through further investigation using an “if... then”
progression) (Higgs & Jones, 2000).

Recent developments in theory about clinical reasoning in the health professions suggest that education
needs to be tailored to support the development of students into professionals capable of interactional
clinical reasoning and decision making (Higgs & Hunt, 1999). They refer to this as the “interactional
professional.” The interactional professional is responsive to the unique needs of the client in their own
unique context. Higgs and Hunt (1999) provide an operational definition of the interactional professional
as a health professional who “combines the key notions of competence, reflection, problem solving and
professionalism, with three other practice concepts, social responsibility, interaction and situational
leadership” (p. 15).

Stated simply, clinical reasoning refers to thinking and decision making processes that are integral to
clinical practice. More specifically, clinical reasoning refers to the process of reflective inquiry. Mattingly
and Fleming (1994) further explain that clinical reasoning is a way of thinking and reasoning that
“involves deliberation about what an appropriate action is in this particular case, with this particular
client, at this particular time” (pp. 9—10). The integration of the concept of the “interactional professional”
with previously devised models of clinical reasoning lead to the development of a new model of clinical
reasoning for the health professions (Higgs & Jones, 2000). This model (presented in Figure 1) underpins
the fieldwork curriculum offered to students in the current study and informed the primary learning
outcomes for students in the case study described in this paper.

This model integrates the different demands and expectations of modern health care services. Each loop
of the model represents “data input, data interpretation (or re-interpretation) and problem formulation (or
re-formulation) to achieve a progressively broader and deeper understanding of the clinical problem”
(Higgs & Jones, 2000, p. 11). The model also integrates six elements critical to the clinical reasoning
process described as:

e cognition or reflective enquiry

729



ascilite 2006, The University of Sydney

a strong discipline specific knowledge base

metacognition, which provides the integrative element between cognition and knowledge

Mutual decision making, or the role of the client or patient in the decision making process
contextual interaction, or the interactivity between the decision makers and the situation or
environment of the reasoning process, and

o task impact, or the influence of the nature of the clinical problem or task on the reasoning process.
(Higgs & Jones, 2000, p. 10)
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Figure 1: Model of clinical reasoning for the health professions
(Reprinted by permission from Higgs & Jones, 2000, p. 11)

E-learning environments to support clinical reasoning skills

The use of online asynchronous discussions was considered to be a useful way to mobilise support from
peers for occupational therapy students undertaking fieldwork placements. Peer support had previously
been identified as an under-utilised resource in this context. In 2004, asynchronous online discussions
were introduced to the second of two third year fieldwork placements. In this form, students were
required to respond to trigger questions focused on their experiences of the placement: how they found
the supervisory style, their feelings about their performance and their supervisor’s assessment of their
practice, as well as reflection upon difficult or challenging situations. There were not specific, structured
opportunities to discuss clinical problems or engage in peer to peer learning surrounding clinical
reasoning.

In 2005, a new format was introduced. In the first, second and final weeks of fieldwork, students were
engaged in similar descriptive and reflective discussions but in the middle weeks of the placement,
students were grouped into five clusters according to fieldwork setting and engaged in clinical case
discussions. It was expected that these clinical discussions would assist students in the development and
refinement of their skills in clinical reasoning.

The structure for the clinical case discussions section was presented to the students as follows:

Engage in a case discussion about a client in an area similar to that of your placement area.
Some students will choose to open a discussion by posting a “client outline”, according to
these specific criteria: age; diagnosis; assets/ strengths; limitations; occupational
performance problems; further information required; and ideas for treatment plan.

These client outlines will be the basis of further discussion. Each student is expected to
provide additional suggestions by way of at least two postings. Postings this week should
cover such areas as: things you might have attempted with similar clients; suggestions for
further assessments; general discussion about treatment options for clients with this
particular diagnosis; and suggestions for specific treatment interventions.

As this was the first implementation of clinical case discussion forums, the format for ongoing discussion
was presented with minimal structure. This was intended to give some freedom to the students to allow
them to utilise the forums in the ways which best met their needs. It was expected that the opportunity to
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engage in discussions with peers and receive feedback would generate a strong clinical reasoning through
collaborative action. Discussions were moderated by fieldwork educators from the university and weekly
contributions from students were compulsory.

Data analysis
Method and instrument development

Ethics approval for this study was obtained from the Human Research Ethics Committee of the first and
third authors’ university. De-identified transcripts from the clinical discussion forums from the first six
week fieldwork period were collated for analysis. Initially, the discussions were analysed using Murphy’s
(2004) instrument for analysis of critical thinking in online asynchronous discussions. A pilot analysis of
a random selection of 140 postings was conducted by the first and third authors. This pilot revealed
significant limitations of this instrument in this context. Most significantly, this tool was found to be
unable to accurately identify a critical feature of clinical reasoning, that is, the exploration of the
individual’s unique context and situation as described by Higgs and Jones (2000).

Following the completion of the pilot study it was determined that it was important to more accurately
capture the important elements of clinical reasoning evidenced in the discussions. Whilst a number of
authors have discussed methodological approaches for increasing inter-rater agreement (Oriogun & Cook,
2003) and for the analysis of online interactivity (Fahy, 2005; Oriogun, 2003), no methods were found
that allowed for the analysis of clinical reasoning in the health care context. In this study, discussion
messages were used as artefacts for the analysis of clinical reasoning processes. A hybrid instrument was
therefore developed, integrating elements from the instrument for analysis of critical thinking (Murphy,
2004) and the model of clinical reasoning for the health professions (Higgs & Jones, 2000).

Murphy’s instrument contained five broad categories and is summarised in Table 1.

Table 1: Instrument for the analysis of critical thinking in online asynchronous discussions

(Murphy, 2004)
Recognise Recognising or identifying an existent issue, dilemma, problem, etc.
Understand | Exploring related evidence, knowledge, research, information and perspectives
Analyse Seeking in depth clarification, organising known information and dissecting the issue, dilemma or
problem into its fundamental components
Evaluate Critiquing and judging information, knowledge or perspectives
Create Producing new knowledge, perspectives, or strategies and implementing them or acting on them

The hybrid instrument retains three broad categories from Murphy’s instrument, namely understand,
analyse and evaluate. Recognise was removed, as in the clinical environment, the health professional is
presented with the problem as the client, their family, or another person has recognised the problem. The
clinical decision making process typically begins with the development of understanding.

The understand category was retained, but expanded in the hybrid instrument to more fully analyse the
required considerations that must be made by the health professional or student to fully understand the
client’s unique circumstances. Following Higgs and Jones’ (2000) model, these elements of
understanding are labelled as clinical problem, knowledge, client’s input and environment.

The create category was replaced by two further categories. These categories are metacognitive reasoning
and decision making. As presented in the Higgs and Jones (2000) model, clinical reasoning involves
deepening and widening understanding, analysis and evaluation that incorporates metacognitive elements
to guide decision making. Metacognitive reasoning is considered to be a crucial step prior to effective
decision making and is therefore included as a separate category in the hybrid instrument. This hybrid
instrument is presented in Table 2.

Two additional codes were also used in the analysis. The first of these codes, “no response”, was used
where the message did not contain an element of clinical reasoning. Most often these messages were to
express gratitude to other students for the provision of information, but there were also messages where
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students discussed individual frustrations not related to specific clinical issues. The other code was
“moderator comments”, which indicated input from a university staff member.

Table 2: Hybrid instrument for the analysis of health professional clinical reasoning

Category Code Description
Understand U-P Clinical “The influence of the nature of the clinical problem or task” (Higgs
problem & Jones, 2000, p. 10)
U-K Knowledge Diagnostic and profession-specific knowledge
U-1 Client’s Input from the client in the decision making process, including their
input preferences
U-E Environment | “The interactivity between the decision makers and the situation or
environment of the reasoning process” (Higgs & Jones, 2000, p. 10)
as well as the influence of the client’s unique environment

Analyse A “Seeking in depth clarification, organising known information and dissecting the
issue, dilemma or problem into its fundamental components” (Murphy, 2004)

Evaluate E “Critiquing and judging information, knowledge or perspectives” (Murphy, 2004)

Metacognitiv | M The integrative element between knowledge and information gathered through

e reasoning reflective enquiry and deep understanding of the unique situation and context of the
client

Decision D Sound judgements and decisions on intervention strategies

making

A total of 263 individual messages were analysed. These consisted of full threads drawn from discussion
forums in all clinical areas. Postings were coded by the first author using the hybrid instrument as
described above. The use of a single rater is acknowledged as a limitation of this exploratory study. The
unit of analysis was selected as the syntactic unit of the whole message as it has been suggested to be
more reliable and efficient than other semantic units of analysis (Murphy & Ciszewska-Carr, 2005).
Messages were coded according to the different elements of clinical reasoning present. As clinical
reasoning is a process, it is neither possible nor useful to rate the “highest” level of reasoning achieved.
From the 263 original messages, a total of 314 (using the single broad category of “Understand”) and 416
(using the more specific categories within “Understand’) codes were assigned.

Results
Table 3 presents the results of the analysis, where the broad category of “Understand” was used in
analysis. Although limited, this method of data representation allows for broad comparison to the results

of other studies investigating critical thinking in online asynchronous discussions.

Table 3: Clinical reasoning in messages by broad categories and clinical area

Acute Project Rehabllltatfon Paediatrics Mental TOTAL
(n=85) (n=84) / Community (n=55) Health (n=314)
(n=91) (n=179)
Understand 76% 44% 83% 67% 56% 65%
Analyse 5% 10% 3% 4% 5% 5%
Evaluate 13% 8% 10% 16% 10% 11%
Metacognitive 2% 1% 0% 4% 13% 6%
Reasoning
ﬁi‘i{‘fﬁ‘g’“ 0% 3% 0% 2% 3% 2%
No Response 5% 23% 0% 7% 13% 10%
Moderator 0% 1% 4% 0% 2% 2%
Comments

Further detail about the clinical reasoning demonstrated in the messages is revealed when the
“Understand” category is further separated into its constituent elements. Figure 2 presents how many
messages included consideration of the various elements required for deep understanding of the clinical
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situation. Figure 3 illustrates the frequency of consideration of each individual element of the
understanding category.
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Figure 2: Number of understand elements considered by clinical area
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Figure 3: Elements of Understand category by clinical area
Discussion: who’s learning and where are they learning?

These data demonstrate that the provision of opportunity for clinical discussions was not enough to
support students in their development and demonstration of clinical reasoning skills. The expectation that
the collaborative learning environment would provide sufficient scaffolding for this process was not
realised. As with other studies investigating critical thinking, there was a predominance of responses in
the “understand” category (Murphy, 2004).

Nevertheless, student discussions did demonstrate consideration of a wide range of contextual factors
integral for the development of individualised interventions that consider the unique circumstances of the
individual. This is highlighted in Figure 3. Traditional models of clinical decision making have focussed
upon pattern recognition and hypothesis testing. These models rely on broad understanding of the clinical
problem and profession-specific knowledge, but do not consider the input of the client or environmental
factors. Whilst there was a predominance of messages including the element of knowledge, peer
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involvement in the discussion regularly reinforced the importance of considering the opinion of the client
and their environmental context. This was a clear advantage of this method of peer-supported learning.

The use of the hybrid instrument for analysis of clinical reasoning was also very useful in this study. The
instrument revealed significant and important information about the quality of clinical reasoning engaged
in by the students, both in individual messages as well as overall. The results shown in Figures 2 and 3
highlight the additional utility of the hybrid instrument over the generic instrument (Murphy, 2004) used
in the pilot. This allows us to analyse the quality of students’ understanding of the clinical situation (most
especially in terms of breadth), which was the primary shortcoming of the original instrument.

Clinical reasoning in different settings
Different clinical settings appear to influence the clinical reasoning processes demonstrated by students.

In the acute hospital setting, there is a typical pattern of short admissions with a focus upon discharge
planning. In this setting there is often limited opportunity to conduct detailed assessments. The significant
focus upon “understanding” in these discussions is therefore not unexpected as students and practitioners
focus on gathering information to assist in pattern recognition and provision of the most appropriate
equipment and services. Student discussions reflected this, with many messages containing suggestions of
services or equipment provided to similar clients. This context may have limited students’ ability to
analyse or critique clinical information. This was verbalised by students who expressed that they felt
pressured to make quick decisions without fully understanding the individual situations of their clients.

Students engaged in project placements act as consultants. They are provided with broad objectives and
are required to design and implement strategies to achieve their goals. These settings tend to challenge
students to find their role and to discover how their professional skills can be put into practice.
Discussions within the project forum were less skewed towards a simple understanding focus. Students
demonstrate higher than average levels of analysis, evaluation and metacognitive reasoning. This can be
considered an artefact of their need to discover and evaluate their role and contribution in these settings.
[ll-structured problems such as those encountered in some project-based fieldwork placements have been
reported to assist in the development of critical thinking in a variety of student populations (Cheung &
Hew, 2004; Cheung, Tan, & Hung, 2005). Nevertheless, students did seem to be most frustrated in these
settings, reflected by the high number of messages rated as “no response.” These messages tended to
consist of students venting their frustrations associated with the ‘ill-defined’ nature of the placement.

Similar to project-based fieldwork, mental health settings appeared to promote greater levels of
evaluation and metacognitive reasoning demonstrated in student messages. Clients of mental health
services tend to have multiple needs and their complex presentations tend to thwart any attempt to apply
model solutions. These circumstances challenge students to develop a comprehensive understanding of
their clients’ unique circumstances and perspectives. This was highlighted by the relatively even
distribution of the different elements of understanding and most especially the high level of input from
the client themselves.

Lessons about e-learning and e-teaching: future directions

This paper examined the use of online asynchronous discussion forums to support the development and
refinement of clinical reasoning in a group of third year occupational therapy students undertaking
fieldwork placements. A hybrid instrument to assist in the analysis of clinical reasoning in discussions
was also developed and trialled.

Our hypothesis that student collaboration in the clinical discussion forums would provide suitable
scaffolding for the demonstration of the full process of clinical reasoning was not supported. Further
development of structures and academic scaffolding around the clinical discussions will be required to
assist students in their development and application of clinical reasoning skills in real-life settings.

The initial instructions may have encouraged students to take a more superficial approach when making
suggestions to their peers. Although other information within the unit encouraged students to explore for
evidence in the literature and analyse and critique perspectives, the instructional message did not include
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explicit reference to these requirements. Additional structures that could be incorporated could include
the use of a clinical reasoning proforma to guide student messages and further explanation of the purpose
of the discussions as forums to refine and develop clinical reasoning skills.

Lessons learnt from this study (such as the need for significant amounts of structure and educator-
implemented scaffolding to develop and refine clinical reasoning skills in the discussion forums) have
applicability well beyond the education of occupational therapists and other health professionals. Findings
regarding this method of e-teaching may allow this technology to be used more effectively in a range of
scenario-based educational environments.
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