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ABSTRACT

Students may find it confusing when methods and principles of clinical reasoning vary in different parts of a curriculum. A consistent
framework between laboratory and clinical practice, and across the curriculum should be designed to facilitate student learning.
The aim of this study was to identify key elements that academic and teaching staff consider to be important for teaching clinical
reasoning to undergraduate physiotherapy students at the University of Otago, New Zealand. Educators (n=41) involved in Year 2 to
4 teaching for at least one academic year across the School of Physiotherapy’s centres and hubs were invited to participate. A Delphi
study was used to reach consensus about principles of clinical reasoning. There was consensus that clinical reasoning is an ongoing,
complex and systematic process that is both collaborative and interactive. The World Health Organization International Classification
of Function was the model considered most relevant for students to both gather and interpret information from the patient, and

to plan and apply management. While students are expected to rely mainly on hypothetico-deductive reasoning systems, pattern
recognition may develop with integration of theoretical knowledge and clinical practice. This project enabled physiotherapy
educators to share information across their different geographical and contextual areas, and to reach consensus about elements
considered important for teaching clinical reasoning to undergraduate students.
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INTRODUCTION

Clinical reasoning forms the basis of autonomous, competent
and effective health professional practice, yet is a challenge to
teach and learn. To learn the multidimensional and complex
nature of clinical reasoning, students need to gain a firm
knowledge base, effective cognitive processes and the ability
to monitor thinking processes (Ajjawi & Smith, 2010; Higgs

& Jones, 2008). Critical thinking and clinical reasoning are
developed at rates specific to the individual (Ajjawi & Smith,
2010; Christensen et al., 2017). Furthermore, development of
these kinds of thinking is influenced by the individual beliefs,
preferences and experiences of the students as well as of the
various teachers and clinicians involved in their professional
education (Christensen et al., 2017; Cruz, Moore, & Cross,
2012). Overall, health professional students need support to
gain the ability to make autonomous decisions in ambiguous
and complex contexts (Ajjawi & Smith, 2010).

Students’ development of clinical reasoning skills is not
automatic and needs to be explicitly taught, assessed and

reflected upon by both teachers and students (Ajjawi & Smith,
2010; Rencic, Trowbridge, Fagan, Szauter, & Durning, 2017). A
range of valid and reliable methods are used for teaching the
concepts, principles, skills and knowledge required for clinical
reasoning. Principles of clinical reasoning may be addressed
explicitly in defined courses, lectures or other contexts as

well as implicitly within the curriculum and in clinical practice
(Christensen et al., 2017). Such teaching is embedded in
lectures, practical laboratories and clinical practice in the
physiotherapy programme.

There is wide variability in definitions and methods of teaching
clinical reasoning across physiotherapy and other healthcare
curricula, and a lack of consistency across programmes

is common (Christensen et al., 2017; Gruppen, 2017;

Huhn, Gilliland, Black, Wainwright, & Christensen, 2018).
Traditionally, there has been differentiation between the

fields of cardiopulmonary rehabilitation, neurorehabilitation
and musculoskeletal rehabilitation. While there are common
principles for concepts of reasoning across these key areas of
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physiotherapy practice, each area may be taught using different
models and terminology and with different teaching contexts
(Christensen et al., 2017). There may also be differences
between concepts used within classroom teaching and clinical
settings.

Variability in the terminology and methods of teaching clinical
reasoning can confuse students as they attempt to acquire
their profession-specific, autonomous skills (Cruz et al., 2012;
Gruppen, 2017). This confusion can arise, for example, when
each teacher or paper (course) asks for something different
from students or uses the same terms to ask for different things.
As a consequence, students are pulled in multiple directions
and may fail to develop a core framework of clinical reasoning
(Golding, Wilkinson, & Gamble Blakey, 2018). Thus, defining
elements of clinical reasoning that are considered important for
educators in the classroom and clinical practice as well as across
all fields of physiotherapy should facilitate students’ learning of
physiotherapy (Ajjawi & Higgs, 2012).

The Bachelor of Physiotherapy at the University of Otago is a
four-year programme. The first year focuses on health sciences;
Years 2 and 3 are predominantly physiotherapy-based with
components of clinical practice and Year 4 is a clinical- and
research-based year. The curriculum in Years 2 and 3 uses an
integrated teaching model, rather than being based around
the three traditional fields of physiotherapy (cardiopulmonary
rehabilitation, neurorehabilitation and musculoskeletal
rehabilitation). The focus of teaching and learning is on person-
centred management. In line with contemporary directions
within health professions, guided self-directed learning receives
an increasing focus (Brydges, Dubrowski, & Regehr, 2010;
Hoogenes et al., 2015). The fourth (final) year of the programme
focusses on clinical practice, consisting of four six-week
placements in an integrated model within primary, secondary
and tertiary healthcare settings. In addition, students complete
a small group research project during a six-week rotation within
the academic year. Since 2013, the option has also existed for
top-performing students to undertake an honours programme.
The Year 4 programme is provided at the University of Otago’s
campuses in Dunedin, Christchurch and Wellington, and a
number of hubs across New Zealand. The majority of students
are thus posted outside the geographical confines of Otago
during Year 4, increasing their potential for exposure to a wide
range of clinical educators in the different clinical contexts and
therefore other ways of thinking about clinical reasoning.

A common framework for clinical reasoning within the
programme has become even more important with the
curriculum having moved towards an integrated approach

to learning and teaching. Additionally, increased awareness
by educators (i.e. lecturers, tutors, clinical educators and
supervisors) of a range of models used for teaching clinical
reasoning skills across the programmes should be built on an
agreed concept of the clinical reasoning process. It was agreed
an increased awareness of the different models or approaches
used across the programme could assist the educators to
facilitate a clearer understanding by students of the process
(Christensen et al., 2017).

As a basis for curriculum refinement, we considered it important
to explore various clinical reasoning frameworks and concepts
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that might be embedded within the programme. It was agreed
such insights would lead to a preferred model that would be
the shared concept. The aim of this study was to identify the
key elements that all academic and teaching staff considered to
be important for teaching clinical reasoning to undergraduate
physiotherapy students.

METHODS

Design

The study involved a three-round Delphi survey to gain
consensus on key elements for teaching clinical reasoning
(Hasson, Keeney, & McKenna, 2000; Keeney, Hasson, &
McKenna, 2011). A Delphi survey is an iterative, multi-stage
process, collating the views of the participants in order to
provide group consensus (Hasson et al., 2000). It has been used
extensively to gain consensus about important aspects of health
professional education (Chipchase et al., 2012; McMahon,
Cusack, & O'Donoghue, 2014; Swamy, Venkatachalam, &
Mclachlan, 2014). A Delphi survey has the following advantages
relevant to this research study. Firstly, it maintains anonymity
among participants and allows them time to consider their
responses. Secondly, it allows involvement of participants from
different geographical locations and academic roles by using
emails and online questionnaires. This was considered important
as students undertake clinical placements across various

areas of New Zealand and have a range of physiotherapist
supervisors. Finally, the Delphi technique uses statistical analysis
to summarise the data (Hsu & Sandford, 2007).

Participant recruitment

All academic staff, clinical educators and clinical supervisors

(n = 41) working for the School of Physiotherapy who had
been involved in Year 2 to 4 teaching for at least one full
academic year were invited to participate. Clinical educators
are physiotherapists employed by the University of Otago to
oversee students’ performance on clinical placements. Clinical
supervisors work with students on a daily basis as part of their
employment at the clinical location, such as in District Health
Boards, aged care facilities or private practices. Academic staff,
clinical educators and clinical supervisors involved in lecturing,
laboratory supervision and/or clinical teaching in the School of
Physiotherapy’s three clinical centres and their associated clinical
hubs were emailed information regarding the study, including
an online link to the questionnaire. All recipients of the email
were encouraged to forward the information about the study
to other clinical supervisors who may not have been included in
the initial distribution list. A snowballing method to complement
recruitment was thus employed. The university’s Human Ethics
Committee approved the study (D14/096), and informed
consent was taken as agreement to participate in and complete
the online Delphi survey.

We used online questionnaires administered through
SurveyMonkey software (San Mateo, CA, USA). The same
procedures for recruitment were used for each of the three
rounds. Each round of the Delphi survey was open for four
weeks, with three weeks between each stage. Emails were sent
to potential participants after the start of each round to remind
them that the survey was still open. Demographic data were
collected for each round, including gender, years of practice
since graduation as a physiotherapist, main field of current



practice, highest academic qualification and current teaching
role. Questionnaires were only identifiable by a code, and all
data were kept on a password protected computer system to
ensure confidentiality.

Round 1: The research team developed the core questions to
be used in Round 1 of the Delphi survey. Three members of the
team each had more than 20 years’ experience in physiotherapy
education, including leadership in designing university papers;
and provision of lectures, laboratories and clinical education.
The fourth team member had extensive experience in higher
education. Four open-ended questions or prompts were
developed by the team (Table 1). Participants were asked these
questions and invited to provide detailed responses, which
included providing examples. Eleven participants returned their
responses.

Table 1: Questions and prompts included in Delphi Round
1 and included in subsequent rounds

Question

1. How would you describe “clinical reasoning”? Please give
concrete examples.

2. Describe how you go about clinical reasoning in your own
practice. Please provide concrete examples.

3. What clinical reasoning do you expect at entry into Year 2?

4.  What clinical reasoning do you expect from a student at
the end of a) Year 2, b) Year 3, ¢) Year 4

The responses were downloaded from SurveyMonkey into a
Microsoft Excel spreadsheet and were analysed independently
by two members of the research team. Template analysis was
employed: a form of thematic analysis, in which a coding
template is developed on the basis of a subset of data, which
is then applied to further data (Brooks, McCluskey, Turley, &
King, 2015). The researchers read and re-read the open-ended
responses, and coded and summarised key characteristics or
items into themes. The themes and their key characteristics or
items were discussed at a face-to-face meeting of the research
team. The final agreed list was prepared as a questionnaire

to be used for Rounds 2 and 3 of the Delphi survey (see Table
2). Participants’ demographic data were analysed descriptively
(median and ranges) for each round using SPSS v22 (IBM Corp.
Released 2013. Armonk, NY: IBM Corp.).

Round 2: All potential participants were emailed an electronic
link to the second questionnaire. Participants were asked

to rate the importance of each characteristic or item in the
questionnaire on a five-point Likert scale (5 = strongly agree; 4
= agree; 3 = neutral; 2 = disagree; 1 = strongly disagree). The
option of “don’t know” (= 0) was also provided for each item.
For each theme an option was provided for participants to list
further characteristics of clinical reasoning that had not yet been
included.

Median ratings were calculated for each item, and a record

of whether there was consensus about each item was made.
Consensus was determined if the following pre-specified criteria
were met: median rating >4 and 70% or more of participants

rated the item as 4 or 5 on the Likert scales. This meant that
for each statement >70% of participants “agreed” or “strongly
agreed” that the category or item should be considered as a
descriptor or component of undergraduate students’ clinical
reasoning skills. All items from Round 2 were included in Round
3, even if consensus had not been reached. Free text comments
for Round 2 were analysed thematically and included as an
additional item for Round 3.

Round 3: Participants were provided with the group summary
ratings (median and percentage agreement) for each item from
Round 2 and asked to re-rate their level of agreement using

the five-point Likert scale. They were also invited to add further
comments. Response data were then re-analysed for levels of
agreement and consensus using the same methods as for Round
2.

RESULTS

Demographics for participants are shown in Table 3. Responses
from the questions posed in Round 1 were categorised into

the following themes for Rounds 2 and 3: (1) Definition of
clinical reasoning; (2) Processes included in clinical reasoning;
(3) Personal attributes, knowledge and skills that provide a
foundation and pre-requisites for clinical reasoning; (4) Models
that provide a framework for clinical reasoning; (5) Essential
components for clinical reasoning; (6) Patient-related factors; (7)
Physiotherapist-related factors; and (8) Other factors and sources
that influence clinical reasoning. Key characteristics or items of
each theme are presented in Table 3.

Based on respondents’ suggestions in Round 2, the following
items were added for Round 3:

noou

e Table 2, number 1: “Complex”, “systematic” and “intuitive”
to the definition of clinical reasoning.

e Table 2, number 2: “Collecting appropriate information” to
processes of clinical reasoning.

e Table 2, number 5: “Good communication skills” to essential
components of clinical reasoning.

e Table 2, number 7: “Reflective skills” to physiotherapist-
related factors.

e Table 2, number 8: “Best available evidence” to factors
influencing clinical reasoning.

Analysis of Round 3 data found there was consensus for most
items defined following Round 1, i.e. that these were considered
important for undergraduate physiotherapy students. Consensus
was reached for hypothetico-deductive reasoning and the

World Health Organization (WHO) International Classification of
Function (ICF) model (World Health Organization, 2002) to be
used to provide a framework for clinical reasoning.

DISCUSSION

This study identified key elements that academic and teaching
staff considered important for teaching clinical reasoning to
undergraduate physiotherapy students. The study provided an
opportunity to collate views and methods of teaching clinical
reasoning skills across the physiotherapy fields contributing to
the Bachelor of Physiotherapy and Bachelor of physiotherapy
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Table 2: Agreement by participants for the importance of themes and items of clinical reasoning for physiotherapy
students

Round 2 Round 3
Agreement*  Median  Agreement*  Median
(%) (%)
1. A definition of clinical reasoning should include the following:
An ongoing process 88.9 5 100.0 5
A collaborative and interactive process 92.6 5 941 4
A complex process - - 88.2 5
A systematic process - - 88.2 4
An intuitive process - - 76.5 4
Anart T 48.1 3.5 471 4
2. Processes of clinical reasoning include:
Decision-making 96.3 5 100.0 5
Weighing evidence 96.3 5 100.0 5
Formulating, confirming and negating hypotheses 96.3 5 100.0 5
Prioritising information 96.3 5 94.4 5
Clinical pattern recognition 77.8 5 94.4 4
Problem-solving 96.3 5 94.4 5
Collecting appropriate information - - 94.4 5
Goal-setting 81.5 4 77.8 4
3. The following personal attributes, knowledge and skills provide a foundation and prerequisites for clinical reasoning:
Awareness of one's own thinking and reasoning process 83.9 5 1000 4
(meta-cognition)
The ability to integrate (link) information 96.3 5 100.0 5
Critical thinking 92.6 5 100.0 5
Physiotherapy-specific knowledge 92.6 5 100.0 5
Knowledge of relevant biomedical sciences 85.2 5 94.4 5
Inter-personal communication skills 81.5 4 88.9 5
Knowledge of the evidence base 85.2 4.5 88.9 4
Knlo.wledge about onesel?c (such as personal values, cultural values, the 778 4 833 4
ability to reflect on experiences)
Constant inquisitive mind 74.1 4 83.3 5
Clinical experience 66.7 4 83.3 4
Physiotherapy-specific practical skills 81.5 4 77.8 4
Inter-personal relationship skills 63.0 4 72.2 4
Adherence to best practice guidelines t 66.7 5 66.7 4
Professional intuition 59.3 4 38.9 3
4. The following models or tools provide a framework for clinical reasoning for physiotherapists:
Hypothetico-deductive reasoning model 85.2 4 88.9 4
?/é/'?)rld Health Organization International Classification of Function (WHO 66.7 4 778 4
SOTAP T 61.5 4 66.7 4
Decision-making trees or flowcharts + 66.7 4 61.1 4
Case management plan using tabular form t 55.6 4 55.6 4
Behaviour change model t 48.1 3.5 50.0 4
Biomedical model + 37.0 3 38.9 3
5. The following components are essential for clinical reasoning:
Linking theory and practice 96.3 5 100.0 5
Weighing evidence 92.6 5 100.0 5
Hypothesis generation 96.3 4.5 100.0 5
Prioritisation of information 96.3 5 100.0 5
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Round 2 Round 3

Agreement*  Median  Agreement*  Median

(%) (%)
Differential diagnosis 88.9 5 100.0 4
Problem identification 96.3 5 100.0 5
Re-evaluation 96.3 5 100.0 5
Clinical judgement 92.6 5 94.4 5
Professional knowledge 92.6 5 88.9 5
Pattern recognition 66.7 4 88.9 4
Defining indications, contraindications and precautions 815 4 88.9 4
Self-reflection 88.9 45 83.3 5
Good communication skills - - 83.3 5
Scope of practice t 51.9 4 61.1 4
6. Clinical reasoning includes considerations of the following patient-related factors:
The patient’s:
o beliefs 92.6 5 100.0 5
e culture 92.6 5 100.0 5
e preferences 88.9 5 100.0 5
e social factors 96.3 5 100.0 5
e physical status 96.3 5 100.0 5
e mental status 96.3 5 100.0 5
e body structure and functional limitations (impairments) 96.3 5 100.0 5
e activity level (function) 96.3 5 100.0 5
e symptom behaviour 96.3 5 100.0 5
e decision-making ability 88.9 4 94.4 4
o safety 92.6 5 94.4 5
e ability to communicate 85.2 4 94.4 4
e co-morbidities 96.3 5 94.4 5
¢ level of empowerment 88.9 4 94.4 4
e health literacy 77.8 4 88.9 4
e environmental control 77.8 4.5 88.9 4
7. Clinical reasoning includes considerations of the following physiotherapist-related factors:
The physiotherapist’s:
e risk assessment 96.3 5 100.0 5
e knowledge 96.3 5 100.0 5
o reflective skills - - 94.4 5
e clinical skills 85.2 5 88.9 5
e expertise 77.8 5 83.3 4
o safety 77.8 4 77.8 4
8. Clinical reasoning is influenced by the following other factors and sources:
Medical or clinical notes, referrals and other investigations 96.3 5 100.0 5
Context of the environment, including policy 81.5 4 94.4 4
Best available evidence - - 94.4 5
Discussion/consultation with others 77.8 4 83.3 4
Discussion/consultation with educators 81.5 4 77.8 4
Discussion/consultation with other students/peers 70.4 4 72.2 4
Clinical environment (e.g. acute care, community care and self-care) 85.2 4 72.2 4
Equipment and other resources 74.1 4 72.2 4

Notes: SOTAP, Subjective, objective, treatment, analysis, plan; *Agreement was defined as 70% or more of participants rating the item as 4 or 5 on
the Likert scales; TElements or items not reaching consensus for being important for teaching and learning clinical reasoning skills at undergraduate
physiotherapy levels (<70% of participants rating the item as a 4 or 5 on the Likert scales)
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Table 3: Demographics of participants

Round 1 (n=11) Round 2 (n = 27) Round 3 (n = 18)

Men/women, number (%) 3/8 (27/63) 8/19 (30/60) 4/14 (22/78)
Number of years since completion of entry- 22 (15 - 40) 17 (4 - 40) 19 (11 - 40)
level education (median, range)

Number % Number % Number %
Main field of clinical practice
Cardiopulmonary rehabilitation 2 18 2 7 3 17
Neurorehabilitation 2 18 8 30 3 17
Musculoskeletal rehabilitation 7 64 8 30 6 33
General* - 9 33 6 33
Academic level
Diploma/Bachelor 1 9 6 22.2 5 27.8
Post-graduate certificate or diploma 1 9 4 14.8 2 11.1
Masters 4 36 7 25.9 4 235
PhD 5 46 10 37 7 353

Notes: PhD, Doctor of Philosophy; *Participants were classified as “general” if they indicated that or indicated two or more of the above fields as

being their clinical practice areas

(honours) programmes at the University of Otago. Collectively,
it was agreed that clinical reasoning is an ongoing, complex and
systematic process that is collaborative and interactive. Such
reasoning includes decision-making at all levels of assessment
and management, including formulating, confirming and
negating hypotheses, recognising clinical patterns, problem-
solving and goal setting. There was consensus amongst

the respondents that the WHO ICF model can be used as

a framework for teaching and practising clinical reasoning
across all fields, allowing consideration for patient- and
physiotherapist-related factors, and other contextual-related
factors.

Participants considered various forms of profession-specific
knowledge to be important, including physiotherapy and
biomedical, and the research evidence base (Table 2, number 3).
Furthermore, personal knowledge in terms of culture, values,
self-awareness and reflection skills achieved consensus as
important for clinical reasoning; knowledge about oneself may
be increasingly important to develop resilience, self-esteem and
perseverance as a clinician and student (Colthart et al., 2008;
O’Connell, Gardner, & Coyer, 2014; Patton, Higgs, & Smith,
2018). The importance of attaining relevant knowledge has
previously been argued to be at the centre of clinical reasoning,
and thus, in a sense, our findings concur with this (Gruppen,
2017).

A wide range of processes and components of clinical reasoning
skills were considered important. Broadly, these could be
grouped within Kahneman's (2011) two metaphorical systems of
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critical thinking: thinking “fast” (System 1) and thinking “slow”
(System 2). Pattern recognition and professional intuition are
most likely “fast” thinking processes. Professional or clinical
intuition has been described as a “feeling” and may also overlap
with “clinical gut feeling” (Langridge, Roberts, & Pope, 2016;
Peters et al., 2017; Van den Bruel, Thompson, Buntinx, & Mant,
2012). Hypothetico-deductive reasoning is a “slow” thinking
processes, being analytical, conscious and conceptual (Peters

et al., 2017). This reasoning process generates hypotheses at
multiple levels from the first patient encounter, and then moves
towards assessment of the patient’s problem and diagnosis,
establishes goals and planning, and provision of interventions
(Levett-Jones et al., 2010). Hypothetico-deductive reasoning and
the WHO ICF model as a biopsychosocial framework were highly
rated by the respondents.

Respondents considered that clinical reasoning should be
partially defined as an “intuitive process”, which is a “fast
thinking” process (Table 2, number 1). Yet, they did not reach
a consensus that “professional intuition” (38.9%) is a required
attribute or skill expected for students (Table 2, number 3).

In contrast, consensus was achieved for pattern recognition
(Table 2, number 5, Round 3; 88.9%). Thus, within the “fast”
thinking processes, “pattern recognition” was considered more
important than “professional intuition”.

At undergraduate levels, it is more likely that the “slow”
thinking processes develop first, based on progressively acquired
knowledge. Increasing reliance on pattern recognition and
professional intuition has been described as being directly



associated with increased clinical exposure (Langridge, Roberts,
& Pope, 2015; Langridge et al., 2016). Use of the “fast
thinking” processes, particularly clinical intuition, may thus be
expected to be increasingly important during the final year of
study or when practising as a graduate physiotherapist.

The results highlight that the various reasoning models are
influenced by patient-, physiotherapist- and contextual-related
factors. Our findings support those of a qualitative study
involving entry-level physiotherapy students, which highlighted
their understanding of clinical reasoning as a “context
dependent phenomenon” (Cruz et al., 2012, p. 552). In line
with a person-centred approach, the biological, psychological
and social elements were considered by our participants, as
were considerations of general health issues (co-morbidities)
that may influence decision-making. In terms of physiotherapy-
related factors, the level of knowledge, and clinical and
reflective skills were important, as well as the safety of both the
physiotherapist/student and the patient.

Interpersonal communication and relationship skills were

also considered important for teaching and learning clinical
reasoning skills. This reflects the multidimensional and
collaborative elements of acquisition of clinical reasoning skills,
as these are enhanced by verbalising thinking processes and
willingness to accept and respond to feedback (Patton et al.,
2018). Similarly, multi-directional discussion and consultation,
such as with educators, peers and others, were considered to
influence the acquisition of clinical reasoning. Multi-directional
consultation has also been highlighted as important from
patients’ perspectives: they valued physiotherapists’ attributes
that facilitate a person-centred approach, and their ability to
understand people and to relate to them (Kidd, Bond, & Bell,
2011). Students who have challenges communicating with their
educators may find it difficult to acquire the required reasoning
skills. The reverse may also hold true, namely where educators
have challenges with communicating or deconstructing their
own thought processes with students. Thus, bilateral awareness
and reflection on communication and relationship skills are
needed to optimise students’ continued development.

Educators should be aware that their own clinical reasoning is
strongly influenced by a range of factors. Such factors include
their level of expertise, clinical education and experience as

well as their beliefs regarding clinical practice, education and
pedagogy, and their interpretation of the evidence in addition
to their personal, cultural and ethical values and communication
skills (Langridge et al., 2015; Patton et al., 2018). Self-awareness
is thus required both by students and by educators to fully
achieve the necessary critical analysis, communication and
clinical skills (Langridge et al., 2016). Educators need to remain
flexible and familiar with the wide range of elements influencing
clinical reasoning. They should be willing and able to discuss
various approaches that may be possible within the clinical
context.

Other contextual factors of importance for clinical reasoning
included the availability of resources and equipment, the clinical
environment, referral, and current policies. Therefore, clinical
reasoning was described to incorporate an outwards focus
from the patient, including consideration of the influences of

broader healthcare systems on assessment and management
of the patient. Ahlsen, Mengshoel, Bondevik and Engebretsen
(2018) recently articulated such an interpretation of the
patient’s complexity as “clue production, plot building and
continuous weighing of different scenarios” (p. 44). The
complexities highlight the challenges faced by students and
educators to develop the knowledge and skills, not only of the
biopsychosocial and profession-specific domain, but also of
the wider healthcare system. Those competencies need to be
acquired and demonstrated within the confines of the four-year
programme.

A recent concept analysis described clinical reasoning in various
health disciplines (Huhn et al., 2018). The analysis defined key
elements of clinical reasoning as including “antecedents”,
“consequences” and “attitudes”. Antecedents are events or
processes that occur predominantly before clinical reasoning,
while consequences are the outcomes thereof, such as a patient
management plan (Huhn et al., 2018). Antecedents to clinical
reasoning included the clinician’s intuition and knowledge, the
patient’s needs, and considerations of the biopsychosocial model
(Huhn et al., 2018), similar to our study. Intuition, patient and
therapist perspectives, flexibility in thinking, and reflection were
attributes described in the study. The similarities of elements and
processes of clinical reasoning described by Huhn et al. (2018)
and in our Delphi study, adds confidence to the results of this
study.

Implications

We developed a model to provide a framework for teaching
clinical reasoning skills (Figure 1) based on the findings of this
study. The model places the patient, student and educator

in the centre or core, namely collecting the patient-specific
data; continuously interpreting and analysing the information
from multiple domains; and planning, applying and modifying
management (Table 2, numbers 6 and 7). Those processes are
situated within the external context of the patient, such as the
clinical environment, health policies, available resources, support
and safety (Table 2, number 8). During the undergraduate
programme, the student learns to link theory (knowledge),
practice and accumulated experiences using various reasoning
methods, models and reflective practice (collectively, the
antecedents for clinical reasoning) (Table 2, numbers 2-5). The
student (and the educator) constantly move from the “core”
(the interaction with the patient) to the clinical context and
external environment, surrounding the reasoning methods
with progressively increasing knowledge and experience.
Increasing levels and complexity of skills and knowledge should
be demonstrated at a greater frequency and with increasing
autonomy across the four years of study, alongside a decreasing
level of supervision and educational scaffolding (Delany &
Golding, 2014).

The results of the current study are not definitive of clinical
practice, as relevant knowledge and healthcare models and
policies are constantly evolving. The results consider factors that
influence clinical reasoning, and therefore provide a context

for physiotherapy educators’ definition and understanding at
the time of the study. Continual reassessment and revision of
teaching methods are needed to maintain a current perspective.
Since completion of this study, the WHO ICF model has been
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Figure 1. Proposed framework for clinical reasoning skills
across undergraduate study in physiotherapy

applied as a biopsychosocial framework across all fields of
physiotherapy in our undergraduate programme. Support for
such implementation is also found in the health professional
education literature (Campbell, Guptill, Stephenson, &
Campbell, 2006; Fayed, Gorter, & MacDermid, 2016; Jones,
2011; Jones, 2019). Furthermore, considering the context of
New Zealand, the Te Whare Tapa Wha model of health care
(Ministry of Health, 2017) is applied from the start of Year 2 to
emphasise clinical reasoning and practice centred on the holistic
health and well-being of the person.

While a common teaching resource has not resulted directly
from this research, the study has led to consensus about what
elements need to be included in teaching. The study also
increased the awareness of the range of different approaches
and tools that are used in teaching by staff. Besides exposure to
clinical practice, development of teaching resources applicable
across laboratory and clinical teaching are required. For example,
strategies such as case-based learning and continuous reflection
facilitate the development of “fast” thinking (Carvalho et

al., 2017; Peters et al., 2017). Clear communication and
collaboration across all educators (lecture-, laboratory- and
clinical-based teaching) in terms of approaches to teaching such
skills will facilitate student acquisition of clinical reasoning skills
in various contexts. It is anticipated that raising awareness of
the different approaches may increase the willingness of staff to
work towards a more unified approach to teaching and learning
opportunities for students, not only at the University of Otago
but also in other physiotherapy programmes.

Methodological considerations

All educators associated with the School of Physiotherapy

were invited to participate. The use of the Delphi method

and the focus groups ensured an inclusive approach. Only 11
respondents replied during Round 1. However, the opportunity
was provided during Rounds 2 and 3 to add additional
comments or items. This project enabled information and
resources to be shared amongst colleagues working in different
geographical areas and across the spectrum of physiotherapy
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fields. With changing numbers of clinical supervisors and
variability in individual teaching commitments, it was impossible
to confirm the total population, and thus the response rate
cannot be defined.

CONCLUSION

This study enabled physiotherapy educators to share information
across their different geographical and contextual areas, and to
reach consensus on elements considered important for teaching
clinical reasoning. The resulting model placed the patient,
student and educator at the core of the clinical reasoning
framework. This core also encompassed the interpretation and
analyses of information from multiple domains and planning
ongoing modification of patient management. Those processes
were embedded within the patient’s clinical environment;
current health policy; and available resources, support and
safety. Within the model of the clinical reasoning framework,
the core and the clinical environment were surrounded by the
student increasingly being able to integrate theory and clinical
practice, different reasoning skills, reflection and experience.
The results highlight the multi-dimensional factors influencing
the clinical reasoning processes. There is a clear need to scaffold
students’ development towards demonstrating clinical reasoning
at the level expected for entry-level practice to the profession.

KEY POINTS

1. Clinical reasoning is an ongoing, complex and systematic
process that is collaborative and interactive.

N

Hypothetico-deductive reasoning and the WHO ICF model
were highly rated as suitable frameworks for clinical
reasoning for undergraduate physiotherapy students.

w

The study identified the elements considered important by
educators for teaching clinical reasoning to undergraduate
physiotherapy students. These were (1) A patient-centred,
collaborative approach; (2) Patient-related factors, such as
beliefs, culture, social factors, physical, mental and health-
related status, decision-making ability, and safety; (3)
Physiotherapy-professional and person-specific knowledge,
integrating theory and experiences from clinical practice; and
(4) Contextual factors, such as the patient’s environment,
current health policies, resources and best available
evidence.
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