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The role of physiotherapists has changed
considerably over the last few decades.
Autonomous professionals have replaced
clinicians who applied technical skills under the
direction of medical practitioners. The
physiotherapy profession needs more than ever
to produce clinicians who demanstrate
competence in clinical reasoning and decision
making. The challenge presented to all
physiotherapists involved in teaching is to
contribute to the development of clinicians who
can use the complex skill of clinical reasoning in
association with a sound clinical knowledge
base. This paperdiscussesissuesand strategies
associated with achieving this goal.
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Educational programmes
to develop clinical
reasoning skills

s a consequence of growing
A professional roles and

responsibilities, expectations of
physiotherapists have increased. There
is a rising demand from the
physiotherapy profession, the medical
community and society for scientific
validation of physiotherapy practice,
accountability, self-reliance in
generating knowledge and maintaining
competence, effective and reliable
decision making, and appropriate
involvement of clients in the decision
making process.

All physiotherapists involved in
education are faced with the challenge
of meeting these demands. Teachers
need to implement strategies which
will promote students’ clinical
reasoning abilities and knowledge
development. Similarly, students and
graduates participating in
undergraduate, postgraduate and
continuing education programmes
need to develop an understanding of
clinical reasoning and to become
proficient in its use. This paper has
been written for physiotherapists who
are interested in developing their own
clinical reasoning skills and the
reasoning skills of others. It explores a
number of key factors to consider in
designing and implementing
educational programmes to achieve

these goals.

Understanding
clinical reasoning

Clinical reasoning can be broadly
interpreted as the thinking and
decision making processes associated
with clinical practice. It has been
described as a process of hypothetico-
deductive reasoning, that is, a process

of generating clinical hypotheses based
on data collection and testing these
hypotheses in order to make diagnostic
and management decisions. This
model of clinical reasoning has been
supported in medical literature
(Barrows and Bennet 1972, Barrows et
al 1982, Elstein et al 1972, 1978) and
physiotherapy literature (Dennis and
May 1987, Echternach and Rothstein
1989, May and Newman 1980, Payton
1985, Thomas-Edding 1987, Wolf
1985). It has also been found that this
process is not specific to clinical
reasoning but relates to adult thinking
in general (Gale 1982).

Recent literature emphasises the
clinician’s knowledge base as a key
element in clinical reasoning (Bordage
and Lemieux 1986, Grant and
Marsden 1987). There are a number of
aspects of clinical reasoning which
require further research. These include
further exploration of the nature of the
reasoning process, the direct
applicability of the hypothetico-
deductive reasoning process to
physiotherapy and the complex
interaction between knowledge and
reasoning. While awaiting these
developments, physiotherapists can
employ current models of clinical
reasoning, and the recent emphasis on
clinical knowledge, to provide a basis
for promoting clinical reasoning
competence.

Expanding the learner’s
knowledge base
An individual’s knowledge base is

unique. It comprises theoretical and
research knowledge as well as personal

knowledge which results from
.
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attempting to make sense of the
individual’s own experiences and the
opinions and experiences of others. To
be most useful, it needs to be
constantly evolving, adequately
comprehensive, relevant and accurate
(given the current state of knowledge
in the field and the given situation),
accessible (or able to be retrieved for
use) and well-organised. A well-
organised knowledge base enables
inter-related information to be recalled
in chunks, thus providing a more
comprehensive picture of relevant
knowledge. The literature strongly
supports the importance of the
contribution of a sound, well-organised
knowledge base to clinical reasoning
effectiveness (Grant et al 1988,
Norman 1985, Patel et al 1986).

The development of an individual’s
knowledge base can occur through
classroom learning activities, clinical
experiences, discussion of ideas with
others and individual reflection. Also,
learners should recognise and test the
validity of what they are learning. Such
activities enable individuals to develop
further the soundness, scope and
organisation of their knowledge base
which in turn will influence their
ability to make sound clinical
judgements.

Within educational programmes a
useful method of helping students to
expand and assess their own knowledge
base (in terms of accuracy,
comprehensiveness and organisation) is
to engage them in cognitive mapping
exercises. A cognitive map is a visual
representation of part of a personal
knowledge base and may take the form
of a flow chart, annotated diagram, an
image or a map illustrating
interconnected ideas. Students’
cognitive maps can be reviewed to
provide feedback on the accuracy,

organisation and comprehensiveness of
their knowledge.

Dealing with factors which
influence clinical reasoning

As learners come to understand the
clinical reasoning process more fully,
they develop a greater appreciation of
factors which impact on their
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reasoning and can influence treatment
reliability and validity (Echternach and
Rothstein 1989, Wolf 1985). These
include internal factors such as
experience, individual preference,
beliefs and values, or style of thinking
and external influences such as the
definition of the problem by someone
other than the therapist or patent,
current trends or fashionable
protocols, exposure to treatment and
time availability.

Learning and prior experience, for
instance, have been found to influence
the generation of hypotheses early in
the information gathering process
(Gale and Marsden 1982, Groen and
Patel 1985). Similarly, experience can
help the clinician to more readily
recognise clinical patterns. It can also
tempt physiotherapists to complete
hypothesis generation prematurely,
relying too heavily on familiar clinical
patterns, which are incorrect and
unsubstantiated. This premature
closure can restrict information
gathering, waste considerable time in
the pursuit of a diagnosis which is
subsequently found to be incorrect (or
even worse, accepted in the face of
contradictory evidence), or factors
combine to restrict the clinician to a
familiar but inappropriate treatment
protocol without justification. Practice
and exploration of clinical reasoning in
action is necessary for physiotherapists
to learn how experience and other
factors influence their reasoning,
decision making and actions and how
these actions influence treatment
outcomes.

Involving the client

The development of effective clinical
reasoning skills involves acquiring
sensitvity to the client’s unique frame
of reference and awareness of the
client’s responses to proposed or actual
physiotherapy intervendon. This may
occur as a result of experience or tacit
knowledge (Carrol 1988), or
information may be sought through
discussions with the client. Knowledge
of the client’s frame of reference and
responses is an important factor in
determining the path and limits of
assessment and treatment procedures
and the desired level of client input to

the decision making process.

In the same way that the roles and
responsibilities of physiotherapists are
changing, so are clients’ choices, rights
and responsibilities in relation to their
own health. Payton et al (1990)
advocate involving clients in decision
making related to managing the
clients’ health and well-being. These
authors argue that this process of client
participation is based on the
“recognition of the values of self-
determination and the worth of the
individual” (p.ix). Based on an
understanding of the rights and
responsibilities of clients, students and
graduate physiotherapists need to
develop their own guidelines for when
and how much involvement the client
should have in reasoning and decision
making.

Mutual decision making and two-way
communication require skills in
negotiation as well as explaining. This
is consistent with the central concept
of communication which, based on its
Latin root communicare, implies
sharing of knowledge and
responsibility (Elkes 1980).

Taking into consideration the
knowledge, wishes and concerns of
other players in the reasoning process,
clinicians need to be able to develop
initial diagnoses and management
plans, critique and revise these as
needed and justify management
decisions and proposals.

Communicating and

justifying clinical

reasoning and decisions

The increasing autonomy of
physiotherapists provides a growing
freedom in clinical decision making.
This prerogative brings with it a
requirement for effectiveness in
communicating and justifying clinical
decisions to other members of the
health care team, as well as to clients-
and their families. In addition to
behaving in a competent, ethical and
professional manner, clinicians need to
be able to provide clear and credible
explanations of the scientific and
therapeutic basis for their actions
within the context of the individual

client’s needs, wishes and situation.
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Effective communication and
justification of treatment plans and
actions between physiotherapy
colleagues facilitates collaborative or
referred client management. Itis also
very important where records of client
management are employed in quality
assurance or research projects. The
power and credibility of the argument
presented is a vital factor in
determining the effectiveness of
attempts to educate clients and the
community, particularly in today’s
context of increasingly well-informed
and health-conscious consumers of

health care.

Utilising protocols within a
dynamic reasoning process
Physiotherapists need to determine the

value of using data collection and
treatment protocols as a part of the
dynamic process of clinical reasoning.
Whereas clinical reasoning involves
processing constantly changing data
and circumstances, routines and
protocols imply a level of rigidity and
lack of variation in response to
individuals or situations. However,
investigation routines are similar to
scanning activities which have been
found to occur during (medical)
clinical reasoning (Barrows and
Tamblyn 1980). Such scanning
activities, or broad-focus inquiries
which are aimed at identifying cues
and ascertaining areas requiring
further investigation have a number of
benefits. They can assist in ensuring
that adequate data is collected to alert

the clinician to significant clinical
findings which are not readily
apparent, to avoid premature closure of
hypothesis generation and to facilitate
the process of hypotheses testing and
refinement.

By comparison, pedantic and
unthinking use of data collection
routines can be very wasteful of time
and can result in a multitude of
confusing data which may be very
difficult to analyse, particularly for the
novice. The practitioner skilled in the
use of clinical reasoning is able to
apply data collection routines
strategically.

Similarly, treatment protocols are not
inconsistent with a dynamic process of
clinical reasoning. A complex and
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interactive process of decision making
may result in the design of a unique
management programme for a client.
However, the reasoning process may
also determine that a particular
treatment regime or ward protocol is
the most desirable option.
Alternatively, the decision could be
taken to modify the nature or pattern
of delivery of a commonly used regime
or protocol to suit the individual
client’s needs or opportunites and
constraints of the client’s situation.

Selecting teaching strategies
and curriculum designs to
teach clinical reasoning

Decisions regarding curriculum design
and teaching/learning strategies need
to take into consideration the complex
nature of the process of clinical
reasoning, the variability of reasoning
processes among different people and
the potential impact on current
learning, of the learners’ previous
learning experiences. There is likely to
be a considerable overlap between the
ability of learners to be self-directed in
their learning projects and their ability
to demonstrate self-direction in
generating and testing clinical
knowledge and in making clinical
decisions based on their own
experiences and judgements.

Therefore, if physiotherapists wish to
promote effective, autonomous clinical
reasoning and continue to develop
their knowledge, the learning
environment should promote learner
self-direction and responsibility as is
advocated in adult learning theory and
research. Table 1 lists desirable
conditions for adult learning and
effective adult learning behaviours
which occur in these conditions. This
table has been derived from adult
learning literature (Bagnall 1978,
Brookfield 1986, Hammond and
Collins 1991, Knowles 1980, Knox
1977, Mezirow 1981). It can serve as a
useful guide to designing educational
programmes which promote adult
learning.

Clinical reasoning may be taught as a
separate subject within a physiotherapy
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curriculum to examine this complex
skill in detail. Alternatively, clinical
reasoning could be incorporated as a
generalised aspect of all components of
the curriculum. This strategy
encourages students to regard clinical
reasoning as an integral part of all
subject areas. Problem-based learning
is an example of a generalised approach
which can promote the development of
problem solving skills (Jones 1988). It
has been adopted successfully in
physiotherapy schools (Barr 1977,
Perry 1981).

Teaching strategies which can be
employed to promote the development
of clinical reasoning skills include small
group learning tutorials. These can
entail role playing or practice of
thinking and communication skills
using video or simulated clinical
settings (Higgs 1990). Students can be
asked to discuss the management of
hypothetical cases and justify their
decisions on the basis of collected data
or knowledge of pathological or
physiological processes. Questions
from experts enable students to review
their thinking and explore their
attitudes and values. Helping students
to become aware of their own thoughts
and in turn, gaining access to students’
thoughts in order to assess their
reasoning and provide feedback, is a
valuable part of fostering clinical
reasoning ability Jones, in press).

Developing clinical reasoning
in the clinical setting

The clinical setting provides a real-life
context characterised by multiple or
conflicting problems, with many
influences on both the information
presented and the possible outcomes
(Carnevali et al 1984). Within this
complex environment, physiotherapy
graduates and students can expand
their clinical knowledge and develop
their reasoning and planning
competence. It has been found that
physiotherapists and physicians seem
to perform better in a real treatment
situation and to improve with practice
(Dennis and May 1987, Gale and
Marsden 1982).

However, it is not an easy task to
practise reasoning in the clinical

setting. The very factors which make
the clinic an ideal one in which to fully
appreciate the nature of clinical
reasoning also make it a difficult
context in which to develop and
implement this complex skill. For
instance, the demands of time and the
pressures of personal and professional
expectations can be very high. Taking
time out to reflect on experience and
examine learners’ reasoning may be
regarded as a luxury. Similarly, for
busy clinicians and students faced with
the task of trying to remember their
preparatory learning and apply it
effectively and appropriately in
situations which have real
consequences, reflection during action
and the monitoring of thinking
processes (metacognition) are
behaviours which are not simple or
easily performed.

It is important therefore, to see the
learning process as involving a close
integration between the academic and
clinical programmes. In order to
develop metacognitive and reflection
skills, activities conducted in classroom
learning settings where time can be
manipulated or suspended, would be of
value prior to practising these skills in
clinical contexts. Conversely, such
skills could be simply labelled mental
gymnastics if the learner fails to
develop the capacity to employ them
during in the real world of the clinic.
Also, physiotherapists need to
recognise the value and validity of new
knowledge developed in the clinic
through reflection and discussion
following action/experience. Such
knowledge, then, needs to be brought
into the classroom to enrich classroom
learning experiences.

Helping students to make clinical
reasoning a conscious and strategic
part of their clinical practice has
several benefits. Clinicians and
students learn to express their opinions
and ideas. They develop a greater
awareness of how internal factors (such
as values and attitudes) influence their
clinical reasoning and a greater ability
to deal with these factors. The reader
may refer to Davis (1989) for a
discussion on values as determinants of
behaviour in the therapeutic role and



N PHYSIOTHERAPY

ORIGINAL ARTICLE

Watts (1990) for useful guidelines on
the design, implementation and
evaluation of clinical education
programmes.

The clinical setting plays an
important part in developing the
student’s knowledge base. Learned
theory, data and techniques are
challenged by the inherent variability,
complexity and subjectivity of the real
world. Text-book learning is tested
and rejected, modified or confirmed
prior to being absorbed into the
individual’s knowledge base. Learning
is deepened, broadened and coloured
by personal experience of the clinical
role and by exposure to behaviours and
ideas of fellow students and clinical
role models. The latter is particularly
important since exploration of the
greater experience-based and tacit
knowledge of experienced clinicians
enables students to develop a rich
range of perspectives and alternatives
which they may adopt or use as
comparisons for their own developing
ideas.

Conclusion

The clinical reasoning process provides
a framework for integrating the
complex and variable elements of
clinical practice. Knowledge and
experience of this process can enhance
the effectiveness and efficiency of
clinical intervention and ensure its
relevance to clients’ needs. In addition,
developing clinical reasoning skills can
enable clinicians to examine and justify
treatment reliability and validity and
clearly communicate these to their
clients and other clinicians.

Teaching and learning clinical
reasoning skills presents a challenging
task for physiotherapists. Knowledge
development is a fundamental part of
this process. It is argued that
consideration needs to be given to
developing strategies for teaching
clinical reasoning which consider the
needs of the learner and the nature of
the context. Application of the
principles of adult learning and an
environment which promotes
reflection and feedback, are essential
characteristics of these strategies.
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