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Abstract
Background and Aim: A systematically developed and evaluated instrument is needed to support
investigations of physiotherapists’ clinical reasoning integrated with the process of clients’ behaviour
change. This study’s aim was to develop an instrument to assess physiotherapy students’ and
physiotherapists’ clinical reasoning focused on clients’ activity-related behaviour and behaviour change,
and initiate its evaluation, including feasibility and content validity. Methods: The study was conducted
in three phases: 1) determination of instrument structure and item generation, based on a model,
guidelines for assessing clinical reasoning, and existing measures; 2) cognitive interviews with five
physiotherapy students to evaluate item understanding and feasibility; and 3) a Delphi process with 18
experts to evaluate content relevance. Results: Phase 1 resulted in an instrument with four domains:
Physiotherapist; Input from client; Functional behavioural analysis; and Strategies for behaviour change.
The instrument consists of case scenarios followed by items in which key features are identified,
prioritized, or interpreted. Phase 2 resulted in revisions of problems and approval of feasibility. Phase 3
demonstrated high level of consensus regarding the instrument’s content relevance. Conclusions: This
feasible and content-validated instrument shows potential to be used in investigations of physiotherapy
students’ and physiotherapists’ clinical reasoning, however continued development and testing is
needed.
Keywords: Behaviour change; clinical reasoning; instrument development; physiotherapy; validity

Background
Clinical reasoning is a core competency of physiotherapists (APTA, 2014; Cross, Hicks, and Barwell,
2001). Based on evidence and worldwide expert agreement, the physiotherapy profession has been
called upon to embrace a broad vision of health and illness and systematically apply methods that
support clients’ health-related behaviour changes rather than focusing primarily on physical symptoms
and body functions (Dean et al, 2014; Foster and Delitto, 2011). Consequently, incorporating a holistic
and behavioural approach in physiotherapists’ clinical reasoning processes is fundamental to practice.
Given this, universities and clinical settings need to focus on identifying the strengths and challenges in
physiotherapists’ clinical reasoning and develop educational strategies to maximise their reasoning
proficiency (Ajjawi and Smith, 2010). Enabling such efforts requires that assessment of
physiotherapists’ clinical reasoning is robust which has been challenging (Durning, Artino, Schuwirth,
and van der Vleuten, 2013; Kreiter and Bergus, 2009). For these reasons, no gold standard instrument
for health professionals’ clinical reasoning exists (van der Vleuten, Norman, and Schuwirth, 2008). In
the profession of physiotherapy specifically, there is a lack of an efficient and well tested clinical
reasoning measure whose content and structure are based on sound theory and evidence.
Physiotherapists’ clinical reasoning includes a reflexive thinking and decision-making process
in which the physiotherapist synthesizes and analyses findings from the assessment and consequently
selects an appropriate intervention and evaluates its effectiveness (Edwards et al, 2004; Holdar, Wallin,
and Heiwe, 2013). Knowledge as well as analytical and reflective capabilities and skills are interrelated
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and used throughout the process (Smith, Higgs, and Ellis, 2008; Wainwright, Shepard, Harman, and
Stephens, 2011). This reasoning is a collaborative process between the physiotherapist and the client
with the process overall being influenced by the context (Edwards et al, 2004; Holdar, Wallin, and
Heiwe, 2013). In addition, the evidence for applying cognitive and behavioural methods in client
management (Brunner et al, 2013; Linton and Shaw, 2011; Williams, Eccleston, and Morley, 2012;
Åsenlöf, Denison, and Lindberg, 2009) supports the incorporation of these methods also in the clinical
reasoning process. Thus, the client’s behaviours and goals as well as the use of behaviour change
strategies are features of a theory- and evidence-based clinical reasoning process (Elvén, Hochwälder,
Dean, and Söderlund, 2015). To support investigations of physiotherapists’ clinical reasoning abilities,
in accordance with theory- and evidence-based methods that promote health behaviour change, a new
instrument should reflect the characteristics of such an approach. A model of clinical reasoning focusing
on clients’ behaviour change with specific reference to physiotherapists (CRBC-PT) has been reported
(Elvén, Hochwälder, Dean, and Söderlund, 2015). The model describes the conceptual meaning of the
construct ‘physiotherapists’ clinical reasoning focused on clients’ activity-related behaviour and
behaviour change’. Thus, this model provides an appropriate foundation for a new instrument.
In light of the complexity of clinical reasoning, core elements have been suggested in the design
of valid clinical reasoning measures. Kreiter and Bergus (2009) proposed a design that views clinical
reasoning as a chain of cognitive activities. This design provides assessments of clinical reasoning with
a focus on the physiotherapist’s understanding of how new client information affects and potentially
changes hypotheses and decisions in the reasoning process. In addition to the view of clinical reasoning
as a mental process, Durning, Artino, Schuwirth, and van der Vleuten (2013) described clinical
reasoning as a process that involves behaviours that are visible through the physiotherapist’s decisions.
Both the mental processes and the decision behaviours depend on the physiotherapist’s interaction with
the client as well as the context overall. Based on these factors, multiple acceptable paths can emerge to
address a clinical problem in the reasoning process. Thus, to improve validity, these core design
elements, along with measurement precision, need to be incorporated in the assessment of clinical
reasoning (Durning, Artino, Schuwirth, and van der Vleuten, 2013).
Assessment methods that are currently incorporated in physiotherapy education consist of
evaluation of students’ clinical competencies (in which clinical reasoning is included) in the clinical
setting, simulated patients, and written exams. However, these methods are time consuming
(Ladyshewsky, Baker, Jones, and Nelson, 2000; Yeung et al, 2015), lack standardization and precision
(Dalton, Davidson, and Keating, 2012; Lewis, Stiller, and Hardy, 2008; Meldrum et al, 2008), and lack
core attributes proposed for the design of the assessment of clinical reasoning. Two reliable and valid
clinical reasoning measures that are frequently used for medical students (Dory, Gagnon, Vanpee, and
Charlin, 2012; Farmer and Page, 2005) but less commonly used by other health professionals (Dory,
Gagnon, Vanpee, and Charlin, 2012), are the Key Feature approach (Page, Bordage, and Allen, 1995)
and the Script Concordance Test (Charlin, Leduc, Blouin, and Brailovsky, 1998). The Key Feature
approach focuses on identification and interpretation of critical stimuli (key features) in the problemsolving process (Farmer and Page, 2005). The Script Concordance Test focuses on interpretation of
information comprising a certain amount of imprecision, multiple judgements that are made in the
clinical reasoning process, and concordance with judgements of a panel of reference experts (Charlin et
al, 2000; Fournier, Demeester, and Charlin, 2008). However, with use of only one instrument, critical
aspects of the clinical reasoning process such as multiple interrelated reasoning levels or systematic
considerations of new client information might be insufficiently investigated. Thus, a new clinical
reasoning instrument for physiotherapists based on theory, evidence and established recommendations
in the design of clinical reasoning assessments is needed. With such an instrument our understanding of
physiotherapy students’ and physiotherapists’ clinical reasoning could improve and consequently guide
the development of their clinical reasoning competency.
The development and validation of instruments begins with a theory or model that clearly
describes the phenomenon to be measured (DeVellis, 2012). In the following chain of procedures,
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qualitative and quantitative methods are recommended to be incorporated (Luyt, 2012). Content
validation is an accepted first procedure in the evaluation of the psychometric properties of a new
instrument (DeVellis, 2012; Streiner and Norman, 2008). To the best of our knowledge, there is no
conceptually grounded and validated instrument to assess physiotherapists’ clinical reasoning in a
standard manner. The aim of this study was to develop an instrument, based on the model of CRBC-PT
(Elvén, Hochwälder, Dean, and Söderlund, 2015), to assess physiotherapy students’ and
physiotherapists’ clinical reasoning focused on clients’ activity-related behaviour and behaviour change,
and initiate its evaluation, including feasibility and content validity. According to the Regional Ethical
Review Board, Uppsala, Sweden, this study meets the ethical requirements stated in the Swedish law
(SFS 2003:460) and was accepted to be conducted (Dnr 2013/020).

Methods
Design and overall procedure
An exploratory design was used to develop the structure of the instrument and to generate its constituent
items, and a concurrent mixed methods design was used to evaluate the instrument’s content validity
(Andrew and Halcomb, 2006). The construct to be measured, ‘physiotherapists’ clinical reasoning
focused on clients’ activity-related behaviour and behaviour change’ was operationalized based on its
definition described in the model of CRBC-PT (Elvén, Hochwälder, Dean, and Söderlund, 2015). The
guidelines outlined by DeVellis (2012) informed the three phases of the current study.
Phase 1 determination of the structure of the instrument and generation of its items
The purpose of the first phase was to determine the structure of the instrument and to generate items
that captured the domains of the construct along with current recommendations for measuring clinical
reasoning. The development of the instrument structure and generation of items were conducted
simultaneously to ensure their congruence (DeVellis, 2012).
Procedure
The model of CRBC-PT (Elvén, Hochwälder, Dean, and Söderlund, 2015) guided the instrument
structure comprising four domains; (1) Physiotherapist; (2) Input from client; (3) Functional behavioural
analysis; and (4) Strategies for behaviour change. Additionally, the structure was based on the following
current recommendations to assess clinical reasoning: focus on the clinical reasoning process rather than
its endpoint of problem solving and diagnosis; including the collection of important information from
the client; including problem identification and decisions about client management; continuously adding
new information about the client; including contextual factors to be considered; accepting a range of
eligible performances in the client encounters; and including various cases with several items per case
(Durning, Artino, Schuwirth, and van der Vleuten, 2013; Kreiter and Bergus, 2009; Norman, Bordage,
Page, and Keane, 2006).
The generation of items was based on several sources (DeVellis, 2012; Netemeyer, Bearden,
and Sharma, 2003; Streiner and Norman, 2008): (a) the conceptual model of CRBC-PT; (b) existing
instruments assessing clinical reasoning; (c) self-assessment scales measuring individuals’ perceptions
of factors affecting their behaviours and health; (d) the instrument developers themselves; and (e)
experts in the field of interest (phase 3). The primary investigator, in collaboration with the research
team, constructed items for the first draft of the instrument. Discussions and consensus in the team
informed all revisions of the instrument.
Items for the Physiotherapist domain were developed by adapting existing self-assessment scales
measuring aspects of knowledge (Amemori et al, 2011), cognition (Huijg et al, 2014), metacognition
(Schraw and Dennison, 1994), and guidelines for measuring self-efficacy (Bandura, 2006) and attitudes
(Montano and Kasprzyk, 2008). The Key Feature approach (Hrynchak, Glover Takahashi, and Nayer,
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2014; Page, Bordage, and Allen, 1995) and the Script Concordance Test (Charlin, Leduc, Blouin, and
Brailovsky, 1998; Dory, Gagnon, Vanpee, and Charlin, 2012; Lubarsky et al, 2011) informed the item
construction of domains two, three and four. The content of these items was informed by the descriptions
of central elements of clinical reasoning, presented in Elvén, Hochwälder, Dean, and Söderlund (2015,
pp 239-241). Furthermore, items related to the domain of Input from client were influenced by clinical
measures assessing these central elements (Bergström et al, 1998; Jensen and Linton, 1993; Lundberg,
Styf, and Carlsson, 2004; Marcus, Selby, Niaura, and Rossi, 1992; Sechrist, Walker, and Pender, 1987;
Wójcicki, White, and McAuley, 2009). The domain of Strategies for behaviour change was developed
by interventions and techniques to support clients’ behaviour changes based on theory and evidence
(Elvén, Hochwälder, Dean, and Söderlund, 2015) and was influenced by the use of the International
Classification of Functioning, Disability and Health (World Health Organization, 2001) in a
physiotherapy context (Josephson, Bülow, and Hedberg, 2011). The scoring system was based on the
method of the Script Concordance Test. This method takes into account the variability of experts’
interpretations and judgements in their clinical reasoning. This implies that the response options of each
item are assigned a credit corresponding to the proportion of experts who selected that specific response
option (Dory, Gagnon, Vanpee, and Charlin, 2012; Fournier, Demeester, and Charlin, 2008).
The cases in the instrument were influenced by authentic clinical client encounters and were
modified to be unidentifiable. To reflect a biopsychosocial perspective of health and illness (Gatchel et
al, 2007), physical, psychological, and social attributes were incorporated in the case descriptions. The
most prevailing diseases, ill-health conditions, non-communicable diseases and associated life-style risk
behaviours (Public Health Agency of Sweden, 2015; Statistic Sweden, 2013; World Health
Organization, 2013), as well as common clinical fields of practice for the physiotherapy profession
(APTA, 2014; Broberg and Tyni-Lenné, 2009), guided the selection of cases. The choices of scaling
responses were dependent upon the nature of the items and followed recommendations for scale
construction (Bandura, 2006; Farmer and Page, 2005; Lubarsky et al, 2013; Montano and Kasprzyk,
2008; Streiner and Norman, 2008).
A purposive sample of four practising physiotherapists reviewed the cases in the instrument.
Their clinical experience ranged from 15 to 34 years and entailed experiences working within
musculoskeletal, paediatric, neurology, and primary care fields of practice. The physiotherapists’ task
was to detect whether the cases were realistic and included features of a typical case and to provide
suggestions for improvements.
Phase 2 cognitive interviews with physiotherapy students
The purpose of phase two was to evaluate how physiotherapy students comprehend the items and
response scales and perceive the feasibility of the instrument to identify the main problems in the
instrument.
Sample
Respondents were recruited based on a purposive sampling strategy to ensure variability in the profile
of the respondents with regard to knowledge and experience in a behavioural medicine approach in
physiotherapy. The inclusion criteria were as follows: theoretical and practical experience of clinical
reasoning; variation in expected knowledge about a behavioural medicine approach in physiotherapy;
and good ability to understand and speak Swedish. These criteria resulted in the decision that the
respondents should attend the last semester in a three-year physiotherapy programme in Sweden. The
sample of five respondents (Buers et al, 2014; Spark and Willis, 2014) consisted of three students from
a physiotherapy programme with a behavioural medicine profile and two students from two
physiotherapy programmes without such a profile. Four of the respondents were women and one was a
man.
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Procedure
The data collection method comprised individual cognitive interviews (Willis, 2005). Three
physiotherapy programmes were contacted and assisted in the recruitment of respondents. Prospective
student participants were asked about their interest in participating in the study. Four of the interviews
were conducted in a designated room at the students’ university, and one was conducted via a video call
on the web. The interviews were audio-recorded and conducted by the primary investigator who had
mainly developed the instrument (ME). Before the interview began, informed consent was obtained,
followed by information about the importance of attempting to reproduce the thoughts that arose when
answering the items and the understanding that no right or wrong answers existed. The instrument was
in hard copy, and the respondents answered one domain at a time followed by the interview questions.
The interview included probing questions based on the cognitive process of how respondents answer
survey questions (Tourangeau, Rips, and Rasinski, 2000) as well as questions regarding the instrument’s
feasibility (Bowen et al, 2009; Yeung et al, 2015). The interview guide (adapted from Collins, 2003;
Yeung et al, 2015) is presented in Table 1. Each interview lasted between two and two-and-a-half hours.
Table 1. Interview guide used in the cognitive interviews
(Adapted from Collins (2003); Yeung et al (2015))
Questions regarding the question-and-response process and the instrument’s feasibility
Comprehension and retrieval
What did you think when answering the questions?
How easy or difficult did you find the questions to answer? Why do you think that?
What does the term X (e.g., activity-related behaviour) mean to you?
How did you understand question X?
Judgement and responding
What did you think about the response options?
Feasibility
How clear did you find the instructions for answering the questions? Why?
How strenuous did you find the entire instrument to answer? Why?
What did you think about having different cases throughout the three parts of the instrument? What
do you think about following one case throughout the instrument as an alternative structure?
Do you want to add any other comments about the instrument?
Additional questions for clarity
I noticed you hesitated before you answered - what were you thinking of?
Could you elaborate more about what you were thinking?

Data analysis
The analysis was based on a coding system for classifying questionnaire problems (Willis and Lesser,
1999). First, the audio-recordings were transcribed verbatim. Thereafter, the primary investigator (ME)
and the senior investigator (AS) read the excerpt of one interview and independently marked potential
problems by using a coding scheme. After a dialog about agreement on coding, a few codes were
modified to achieve consensus. The primary investigator coded the remaining four interviews. The
results were compiled across interviews and categorized in an analysis spreadsheet of items and codes.
Finally, the similarity, prevalence and severity of the identified problems were discussed in the research
team, and the group agreed on the condensed main problems and revisions.
Phase 3 content validation of the instrument using the Delphi technique
The aim of phase three was to evaluate the instrument’s content validity and agreement on the items in
the instrument.
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Sample
Experts were selected using well-defined criteria based on appropriate knowledge in and experience of
the topic (Baker, Lovell, and Harris, 2006) and the recommendations of a sample of between ten to 20
participants to construct a homogeneous expert panel (Baker, Lovell, and Harris, 2006; Skulmoski,
Hartman, and Krahn, 2007). The inclusion criteria were as follows: registered physiotherapist in
Sweden; holding a PhD or PhD student in physiotherapy; conducts research within physiotherapy with
a behavioural medicine approach; has academic qualifications of at least five weeks of full-time studies
in behavioural medicine at the postgraduate level or experience of teaching in such a course; has
experience of teaching clinical reasoning for at least two years; and provided assurance that sufficient
time could be dedicated to participate in the Delphi process. Discussion within the research team as well
as a snowball sampling strategy (Polit and Beck, 2010) were used to identify the experts. This strategy
implied that the research team identified clinicians, teachers and researchers who they were aware of
and believed could fulfil the inclusion criteria. These individuals were contacted by phone to establish
their interest in participating in the study and their eligibility. Further, each individual was asked to
recommend other experts who might be eligible which resulted in new contacts. In total, 19 individuals
appeared eligible for inclusion, and 18 of these were interested in participating in the study. One
potential expert declined participation due to time constraints. To obtain initial consent to participate,
an invitation letter was sent to the experts with written questions to ensure the experts met the inclusion
criteria. All 18 experts fulfilled the criteria and were included. The experts were anonymous to each
other but not to the primary investigator. The included experts were employed at six universities in
Sweden. Sample characteristics are presented in Table 2.
Table 2. Demographic characteristics of participating experts (n=18)
Characteristics
Gender
Female
Male
Age (y)
30-39
40-49
50-59
60-69
Academic qualification
PhD student
PhD
Associate professor
Professor
Current clinical practice
Current teaching practice
Experience in teaching clinical reasoning (y)
2-3
4-5
6-10
11-20
21-30
Studies in behavioural medicine at postgraduate level or
experience of teaching in such courses (weeks of full-time)
5
6-10
> 10

n
16
2
3
5
7
3
6
8
1
3
7
15
5
2
4
6
1
11
6
1

Procedure
A modified Delphi technique with a group of experts was used to collect information about the experts’
opinions regarding the item relevance and guide refinement of the items. In contrast to a classical Delphi
study, which uses a qualitative first round for idea generation of items, the Delphi technique in the
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present study was modified by replacing the first round with scientific literature and earlier published
measures as the basis for item generation (Keeney, Hasson, and McKenna, 2006; Keeney, Hasson, and
McKenna, 2011). The number of Delphi rounds was based upon predefined consensus criteria. The
consensus level was set to ≥78% (Polit and Beck, 2006) and once the pre-determined percentage of the
expert group had come to agreement on the relevance of the items, the Delphi process was terminated.
Before the study began, a pilot trial was conducted with two physiotherapists. They were asked to
identify ambiguities in the instructions for the Delphi exercise and its questions. The Delphi round was
conducted by mail. The instrument was sent to the experts with a cover letter including instructions and
a definition of the construct to be measured (Grant and Davis, 1997), a demographic questionnaire, and
a letter of informed consent. The experts were asked to judge the relevance of the items as a set for each
domain, and to provide an overall rating of the relevance of the instrument as a whole. The relevance
ratings were performed in relation to what the domains and the instrument intended to measure and were
rated on a four-point ordinal scale (1=highly relevant; 2=quite relevant; 3=somewhat relevant; and 4=not
relevant). The experts were also asked to provide qualitative comments about the items. After the data
analysis of round one, the experts were informed about the results of the Delphi round, the accomplished
revisions of the instrument and that the Delphi process was completed as consensus was achieved.
Data analysis
The scores from the relevance ratings were analysed using descriptive statistics and a Content Validity
Index (CVI) (Polit and Beck, 2006) for each domain (D-CVI) and for the instrument as a whole were
computed. Furthermore, a Scale-CVI/Ave (the mean of all D-CVI) was computed. The IBM statistical
software SPSS for Windows, Version 22.0 (Armonk, NY:IBM Corp) was used in the analysis. The 4point response scale was dichotomized for the analysis. If the experts rated 1 or 2, they were categorized
as being in agreement about the relevance of the items. The level of consensus was defined a priori as
D-CVI ≥0.78 and S-CVI/Ave ≥0.90 (Polit and Beck, 2006).
Only comments concerning item relevance and suggestions for improvements and refinements
were considered in the analysis of the qualitative comments. Comments were highlighted if at least 25%
of the respondents shared a similar opinion. Additionally, comments from only one or few respondents
were highlighted if they were well motivated and concerned issues that the research team had struggled
with in the instrument development process. Discussion and consensus by the research team informed
decisions about removing, adding or revising items, leading to the final instrument.

Results
Phase 1
The Physiotherapist domain (D1) included the subdomains Knowledge (D.1.1), Cognition (D1.2),
Metacognition (D1.3), Psychological factors (D1.4), and Contextual factors (D1.5), and comprised selfassessments scales. The domains Input from client (D2), Functional behavioural analysis (D3), and
Strategies for behaviour change (D4) were developed from case scenarios (D2 and D4 comprised two
cases, and D3 comprised four cases) incorporating a certain amount of imprecision to characterize reallife clinical encounters. The cases were gradually extended with new information throughout the response
process. The functional behavioural analysis domain comprised four cases to emphasize its position as
the core of the reasoning process (Elvén, Hochwälder, Dean, and Söderlund, 2015). Key features included
in the cases should be identified, prioritized or interpreted in the following series of items. The key
features pertained to components in the management of a case, such as initial data gathering: prioritizing
among activity and participation problems, hypotheses concerning the client’s target behaviour, and
interventions: and interpretation of the data to guide decisions and actions aimed to support clients’
behaviour change.
The generated items of D1 were composed of statements concerning capabilities and skills to
focus on behaviour change in clients in clinical reasoning. The generated items of D2 covered the
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interview with the client and assessments and measurements of the client’s activity-related behaviour and
associated physical, psychological and contextual factors. The items of D3 commenced with a case
scenario in which the first item consisted of six hypotheses explaining what potentially causes, controls
or maintains the client’s activity-related target behaviour. The hypotheses focused on physical,
psychological or contextual factors, and the examinees were asked to select the three most likely
hypotheses according to their opinion. The following item of D3 consisted of three parts. In the first part,
each hypothesis was presented. In the second part, new information, such as new physical examination
findings, expectations, feelings, beliefs, influencing contextual factors, and consequences of a behaviour
that may (or may not) have an effect on the given hypothesis, were presented. In the third part, the
examinee judged the effect of the new information on the proposed hypothesis. D4 commenced with a
hypothesis based on a functional behavioural analysis of the client’s activity-related target behaviour.
According to the client’s progress or the accumulation of new information, the hypothesis was
reformulated. The items assessed the examinees’ ability to weigh the importance of physical,
psychological and contextual factors in the case and to judge and prioritize among the interventions. The
response scales comprised Likert scales, write-in formats, and lists of options.
The practising physiotherapists agreed that the cases represented clients in their fields of practice.
However, they suggested revisions to emphasize typical features of the cases. Accordingly, symptoms
were added or changed in six cases, sex was changed in two cases, and age was adjusted in two cases.
The first phase of the instrument development process yielded the first version of the instrument
including 79 items, which were distributed as follows: D1 comprised 49 items, D2 comprised two cases
with six items per case; D3 comprised four cases with two items per case; and D4 comprised two cases
with five items per case.
Phase 2
The cognitive interviews resulted in the identification of 171 distinct problems, which were
subsequently condensed to 15 main problems. According to the coding system (Willis and Lesser, 1999),
63 problems were related to the code ‘clarity vague’, 42 problems were related to the code ‘response
categories’, and the remaining codes included 2-27 problems. Sixty-three percent of the problems
resulted in revisions of the instrument. The reasons for not addressing the remaining problems were
minor ambiguities regarding words, respondents’ ability to respond despite a perceived problem, items
were based on the guidelines for the construction of the Script Concordance Test or the Key Feature
approach and therefore should not be changed, or respondents had been inattentive when reading the
instructions or items. Overall, respondents perceived the instrument to be feasible. None of the
respondents reported responding to the instrument to be strenuous, except for reading the long list of
intervention options. Furthermore, the respondents perceived that the inclusion of various cases
facilitated their ability to stay focused. The condensed main problems and related codes associated with
the instrument and revisions to the instrument are presented in Table 3. Phase two resulted in the second
version of the instrument.
Phase 3
The pilot trial of the Delphi round resulted in minor clarifications in the cover letter and improved layout
of the Delphi questionnaire. The Delphi round had a 100% response rate. Consensus was achieved for
the instrument as a whole as well as for the four domains and the five subdomains of D1. These results
mean that the expert group agreed that the items were relevant according to what they intended to
measure and that they should be included in the instrument. Because the predefined criteria were
achieved after the first round, the Delphi process was terminated and the instrument was judged to have
excellent content validity (Polit and Beck, 2006). The frequencies of the experts’ ratings and CVIs are
presented in Table 4.
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Table 3. Condensed main problems of the first version of the instrument identified in the cognitive
interviews, related codes and revisions
Condensed main problems

Codes

Revisions

Ambiguous definitions of central
concepts in the initial instructions of
the instrument
D1 and D2: The concept ”client’s
problem” was unclear

Clarity –
concept

D1: Eligible response options were
missing for the items of psychological
factors

Response
categories

D1: Irrelevant response option

Response
categories
Clarity –
vague

The concepts were revised, definitions were
clarified, and an example was added to each
concept.
The concept was replaced by either “targetbehaviour” or “complaints and life situation” to
clarify the intended meaning.
To increase opportunities for variability, the anchor
of the scale 1 = Not at all important was replaced by
1 = Not very important and the number of response
options was extended from 6 to 11.
The response option “I don’t work with client’s
specific behaviours” was removed.
An overall instruction that urged the examinee to
think about his or her clinical training
placement/workplace in the last six months was
added.
The items were revised to positively worded items.

D1: Multiple ways to interpret what
contextual factors comprise
D1 and D2: Negatively worded items
D2: Vague response options

Clarity –
concept

Clarity –
wording
Response
categories

D2, D3, and D4: Items were
insufficiently related to the specific
client
D3: Relevant information was missing
in the case descriptions

Clarity –
vague

D3: Difficulties in judging the impact
of new information on a given
hypothesis due to ambiguity in the
information and inappropriate response
categories
D4: Sensitivity for response bias

Clarity - vague
and Response
categories

D4: The long list of behaviour change
strategies was difficult to grasp due to
overly detailed specifications and
examples
D4: Information was missing
regarding when treatment was planned
to finish
D2 and D4: Difficulties in selecting a
limited number of assessments and
behaviour change strategies
All domains included items and
concepts that were ambiguous.

Response
categories

Clarity –
vague

Sensitivity
/bias

The anchors of the scale 1 = Not at all prioritized
and 6 = Extremely prioritized were replaced by 1 =
Not very important and 6 = Extremely important.
The client’s name was added to the items.
Information was added to the case descriptions to
serve as a better basis for the following six
hypotheses.
The added new information was revised to better fit
the given hypothesis. The response categories were
changed to -2 = The hypothesis greatly weakened
and +2 = The hypothesis greatly strengthened.
The first item was revised to include a write-in
format in which the examinee could write four
treatments in free text.
The specifications and examples of the behaviour
change strategies were shortened.

Instructions

Addition of an item that focused on the last
treatment session.

Response
categories

No revision was made. Prioritization is included in
clinical reasoning and the respondents always
managed to respond to the items.
The items and concepts were clarified by changing
words or word order in the sentences and the
addition of examples.

Clarity –
vague and
Clarity concept
D1=Physiotherapist domain; D2= Input from client domain; D3=Functional behavioural analysis domain;
D4=Strategies for behaviour change domain
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Table 4. The experts’ ratings regarding the relevance of the items related to each domain and the
relevance of the entire instrument: Frequencies and Domain Content Validity Index (n=18)
Frequencies % (n)
Domains of the instrument
1
2
3
4
D1. Physiotherapist
D1.1 Knowledge
44% (8)
50% (9)
6% (1)
D1.2 Cognition
44% (8)
50% (9)
6% (1)
D1.3 Metacognition
44% (8)
50% (9)
6% (1)
D1.4 Psychological factors
61% (11)
33% (6)
6% (1)
D1.5 Contextual factors
28% (5)
56% (10)
17% (3)
D2. Input
33% (6)
44% (8)
22% (4)
D3. Analysis
44% (8)
56% (10)
D4. Strategies for behaviour
39% (7)
44% (8)
17% (3)
change
The entire instrument
33% (6)
50% (9)
17% (3)
Scale-CVI/Ave (the mean of all D-CVIs): 0.90
1 = highly relevant, 2 = quite relevant, 3 = somewhat relevant, and 4 = not relevant.

Domain Content
Validity Index
0.94
0.94
0.94
0.94
0.83
0.78
1.0
0.83
0.83

The qualitative analysis resulted in the identification of four problems in the instrument
according to at least 25% of the experts and five problems based on well-motivated comments. In
addition, many experts recommended wording changes to improve precision and clarity. The research
team’s discussions resulted in the removal of three items (one in D1.1 and two in D1.5), the addition of
two items (in D1.1 and D1.5), and clarification of a few items and instructions by improving sentence
structure. Moreover, minor revisions, such as changing words, were made to several items without
affecting their meanings. A more detailed descriptive summary of the qualitative analysis of the experts’
comments and the revisions is presented in Appendix A.
In terms of developing the final instrument related to physiotherapists’ clinical reasoning
focused on clients’ activity-related behaviour and behaviour change we identified 81 items distributed
across four domains. The instrument was titled ‘Reasoning 4 Change’. An illustration of the Reasoning
4 Change instrument is provided in Figure 1 and the characteristics of cases, items and response scales
are described in Table 5.
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Domain 1

Domain 2

Physiotherapist

Five subdomains including
statements that concern
the physiotherapist’s
D1.1 Knowledge
(6-point Likert scale)
D1.2 Cognition
(6-point Likert scale)
D1.3 Metacognition
(6-point Likert scale)
D1.4 Psychological factors;
the influences of
attitudes towards and
self-efficacy in using a
behavioural approach
in clinical reasoning
(11-point Likert scale)
D1.5 Contextual factors;
the influences of the
social and physical
environment at the
working place (6-point
Likert scale)
49 items

Input from client

Domain 3
Functional
behavioural analysis

Domain 4
Stategies for
behaviour change

Two case scenarios

Four case scenarios

Two case scenarios

Item construction
based on the key
feature approach

Item construction
based on the Script
concordance test.

Interview and
assessment

Hypotheses

Item construction
based on the key
feature approach
and the Script
concordance test.
Strategies to
support the client’s
behaviour change

Write-in format*
Short list format**
Long list format***
Rating of
agreements with
statements on a 6point Likert scale.

Judgements of the
hypotheses on a 5point Likert scale
ranging from -2 to
+2.

Write-in format*
Long list
format****
Judgements of the
interventions on a
5- point Likert scale
ranging from -2 to
+2.

12 items

8 items

12 items

Reflect the multiple inter-related levels of the clinical reasoning process

*The examinee supplies his or her responses in short note form. **The examinee selects his or her responses
from a short list of options (n=5). ***The examinee selects his or her responses from a long list of options (n=13
and n=17). ****The examinee selects his or her responses from a long list of options (n=42). The options
comprise interventions or techniques, arranged in ten categories, to support behaviour change and maintain
achieved behaviour (e.g., monitor and discuss how health is affected by life-style; exercise of balance;
modification of previous set goal in light of achievement; enable self-monitoring; and reduce perceived
barriers).

Figure 1. An overview of the reasoning 4 Change instrument.
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Table 5. The Reasoning 4 Change instrument: domains; case characteristics; number of items;
example items; and example response scales.
Domains
Cases
D1 Physiotherapist
D1.1 Knowledge

Items (n)
8

D1.2 Cognition

8

D1.3 Metacognition

8

D1.4 Psychological
factors

20

D1.5 Contextual
factors

5

D2

Input from client
6 per
Man, age 48.
case
Persistent low back
pain.
Woman, age 45.
Multiple Sclerosis,
and smoker.

D3

Functional
2 per
behavioural
case
analysis
Boy, age 5. Cerebral
Palsy.
Woman, age 75. Knee
disorder.
Woman, age 40. Stroke,
overweight, and high
blood pressure.
Man, age 70. Foot and
costae fractures, and
respiratory disorder.

D3

Example items

#1 I have very good knowledge of theories
and models about how behaviours are
learned (e.g. operant and respondent
learning)
#4 I have good skills in analysing how the
client’s physical and social environment
affect the performance of the target
behaviour.
#6 When implementing treatment, I often
ask myself if I have considered all possible
treatment strategies to help the client achieve
their target behaviour.
Two initiating questions;
- How important do you think it is for you to
use these methods in your practical work?
and
- How certain are you that you can use the
following methods in your practical work?
#18 Together with the client formulate
SMART goals for treatment. SMART =
specific, measurable, activity-related,
realistic and time-specific
#2 There are factors at my clinical training
placement/workplace, that make it difficult
for me to focus on clients’ target behaviour
and behavioural change in my clinical
reasoning
#2 Based on what you now know about the
client, you need to collect more information
in your interview/case history to understand
the client’s complaints and situation. Several
areas can be important to get more
information about, but which area would
you prioritise as most important?
#1 Based on the information you now have
about the client, which three
hypotheses/assumptions do you think
explain the most important causes for the
client’s difficulty in performing the target
behaviour?

Example response scales
6-point Likert scale
1 = Do not agree at all
6 = Completely agree
6-point Likert scale
1 = Do not agree at all
6 = Completely agree
6-point Likert scale
1 = Do not agree at all
6 = Completely agree
11-point Likert scale
0 = Not very important
10 = Extremely important
11-point Likert scale
0 = Cannot use at all
10 = Highly certain can use

6-point Likert scale
1 = Do not agree at all
6 = Completely agree
Short list format with five
options:
Physical and biomedical
factors;
Psychological factors;
Contextual factors;
Behavioural skills; or
Lifestyle-related risk
factors
Short list format with six
hypotheses focused on
physical, psychological or
contextual factors.

#2 The item begins with a short case description followed by three parts.
1. Hypothesis/
2. … and if you get
3. …. do you think that this
assumption
new information
strengthens or weakens the
explaining the
that….
first
cause for the
hypothesis/assumption?
client’s difficulty
performing the
target behaviour
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D3

D4

Continued

Strategies for
6 per
behaviour change case
Man, age 23. Shoulder
instability
Woman, age 37. Diabetes,
stress-related symptoms,
and physically inactive

#2.2 Leila’s ability
Leila has very little
to walk without
confidence in her
support while
ability to set and clear
carrying something the table. She rates 3
is made difficult
on how certain she is
because her
that she can do this
husband often
on a scale of 0=not at
expresses worry in
all certain to 10=very
this situation, which certain
leads to Leila rarely
participating in the
setting of the dinner
table
#2 To help the client achieve the target
behaviour, you need to use different
interventions/treatments. What four
interventions/treatments do you think are
most important at this stage and those you
want to prioritise beginning with?

-2 The hypothesis greatly
weakened
-1 The hypothesis
somewhat weakened
0 The hypothesis neither
weakened or
+1 strengthened
The hypothesis
+2 somewhat strengthened
The hypothesis greatly
strengthened
Write-in format

Discussion
The instrument development process in three phases resulted in an instrument to assess physiotherapy
students’ and physiotherapists’ clinical reasoning focused on clients’ activity-related behaviour and
behaviour change based on theory and evidence. The initial evaluation of the instrument’s psychometric
properties demonstrated that the instrument is judged to be feasible and to have excellent content
validity. The structure of the instrument and the generated items reflect the definition of the construct
as it is described in the model of CRBC-PT (Elvén, Hochwälder, Dean, and Söderlund, 2015), and was
informed by current guidelines related to clinical reasoning assessments (phase 1). In phase 2, qualitative
data regarding the question-response process demonstrated good feasibility for completing the
instrument and added important information about the validity process. In phase 3, quantitative data
regarding item relevance demonstrated a high level of agreement among the experts in the field. In
combination, these procedures provided support for the content validity of our newly developed
instrument. This is the first documented instrument that has attempted to capture the spectrum of the
clinical reasoning process with the integration of features of a biopsychosocial approach and behavioural
considerations in relation to behaviour change.
By following the stepwise process recommended by DeVellis (2012), our study meets the
requirements of systematics and accuracy in instrument development, which can be considered a
strength. Furthermore, the use of mixed methods (Cook and Beckman, 2006; Luyt, 2012; Mastaglia,
Toye, and Kirstjanson, 2003), specifically the combination of interviewing and judging item relevance,
has been strongly recommended in studies validating new instruments (Caro-Bautista et al, 2015; Hagen
et al, 2008). Thus, the use of cognitive interviews and the Delphi process increased the thoroughness of
the development process. Cognitive interviews are recommended especially when new and complex
concepts should be operationalized (Drennan, 2003), as was the case in our study. Important findings
were the respondents’ varying understandings of central concepts related to a behavioural approach in
clinical reasoning. Because instrument validity includes the extent to which respondents’ thought
processes represent the construct to be measured (Cook and Beckman, 2006), unambiguous concepts
were revised and clarified with examples to reduce the risk of multiple interpretations. Thus, the
cognitive interviews contributed valuable information to improve the instrument’s content validity.
The response rate of 100% in the Delphi process indicated that the applied inclusion criteria
identified individuals with high interest in the topic and that the modified Delphi technique was an
appropriate choice for our study. Expert commitment is emphasized to achieve the objectives of the
Delphi process (Keeney, Hasson, and McKenna, 2006). Accordingly, the high engagement can be
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considered a strength. All domains received a high level of consensus from the expert panel in the first
round, which implied that the domains were relevant according to their definitions. The domain of
Functional behavioural analysis, based on the Script Concordance Test, achieved full consensus, which
indicates that analytical capabilities are assessed within the domain. This result is supported by a study
by See, Lim, and Tan (2014), which demonstrated that Script Concordance Tests evaluate reasoning
abilities rather than recall of factual knowledge. Despite a separation of the domains in the instrument,
the experts also agreed that the instrument has the ability to generate an overall evaluation of
physiotherapists’ clinical reasoning focused on clients’ activity-related behaviour and behaviour change.
This is of particular relevance as this clinical reasoning process consists of multiple interrelated
reasoning levels and not isolated parts (Elvén, Hochwälder, Dean, and Söderlund, 2015). Thus, our
findings confirmed that the instrument was sufficiently comprehensive and represented the construct.
Because the levels of D-CVI and Scale-CVI/Ave were predefined and achieved after the first
Delphi round, no further rounds were required. However, the experts’ comments were valuable and
resulted in changing words and clarifying some items and instructions. These revisions did not change
the meaning of the items, rather they made the items more easily readable and further refined the
construct operationalization. Thus, these changes did not affect the content significantly such that further
relevance ratings were needed. One comment, expressed by most experts, concerned the instrument
being perceived as overly comprehensive. Thus, reducing the number of cases was proposed. However,
this view was not shared among the physiotherapy students who endorsed the instrument as feasible. In
the development process, several aspects informed the decisions about the characteristics and numbers
of cases in the instrument. For example, the accumulated evidence (Dory, Gagnon, Vanpee, and Charlin,
2012; Gagnon et al, 2009) regarding case specificity (an individual’s ability to successfully solve one
case is not related to success on another case) (Elstein, Shulman, and Sprafka, 1978) was considered.
Furthermore, the cases needed to be sufficiently numerous and diverse to ensure coverage of the content
of the construct (Dory, Gagnon, Vanpee, and Charlin, 2012) and to allow generalization of the results
across clinical settings (Kazdin, 2010). These considerations resulted in the research team’s informed
decision to maintain the number of cases in the final version of the instrument. Further testing of the
instrument is needed to confirm or disconfirm its proposed construction.
Assessments of latent constructs such as clinical reasoning need to be based on clear construct
definitions to ensure measurement precision (DeVellis, 2012; Streiner and Norman, 2008). A particular
strength of the Reasoning 4 Change instrument lies in the solid base of the construct, described in the
model of CRBC-PT (Elvén, Hochwälder, Dean, and Söderlund, 2015). The model is based on theory,
the exploration of existing research, and the input of experts, which are recommended to enhance the
accuracy and comprehensiveness of construct definitions (Mastaglia, Toye, and Kirstjanson, 2003;
Netemeyer, Bearden, and Sharma, 2003). Durning, Artino, Schuwirth, and van der Vleuten (2013)
emphasized that for the phenomenon of clinical reasoning to be captured, various theoretical views need
to be considered. From a situated perspective, the clinical reasoning process is shared among the client,
the therapist, and the context, and the process possesses non-linearity decisions. From the behaviourist
perspective, clinical reasoning entails observable behaviours exhibited in terms of informed decisions
and the selection of clinical procedures. Furthermore, clinical reasoning relies on physiotherapists’
cognitive processes and information organization. These perspectives are in line with the theoretical
framework described in the model of CRBC-PT (Elvén, Hochwälder, Dean, and Söderlund, 2015),
which further reinforces the basis of the instrument content. A critical aspect of content validity is that
the items should capture the dimensions of the phenomenon that are identified in the definition of the
construct and not other dimensions, even though they might be conceptually related (DeVellis, 2012).
In the current study, clients’ activity-related behaviour and behaviour change informed the boundaries
of the clinical reasoning construct. For example, the items of the instrument covered the identification
of key features to efficiently assess and analyse clients’ activity-related target behaviour, the
interpretation of data to make functional behavioural analyses, the tests of hypotheses, and the selection
of strategies to support clients’ behaviour change. Cognitive processes are central to reasoning and need
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to be embraced in a valid instrument (Kreiter and Bergus, 2009). In our instrument, non-analytical as
well as analytical reasoning were included and the physiotherapists rated their knowledge, cognition
and metacognition in relation to a behavioural approach in clinical reasoning. Furthermore, clinical
reasoning as context dependent and collaborative was accounted for by including contextual aspects in
the cases and the extent to which physiotherapists perceived that contextual factors influenced their
clinical reasoning. Because collaboration is a prerequisite for applying a behavioural approach in clinical
reasoning, considerations of biopsychosocial factors and the clients’ perspective on their life situation
were incorporated in the cases and items. For example, the clients’ values and beliefs about the problem
and preferences for treatment were expressed in the continually added information in the reasoning
process. Accordingly, the construct underlying the instrument was distinct from but related to clinical
reasoning in general.
Given the low number of reported studies that examine instruments measuring physiotherapists’
clinical reasoning (Dalton, Davidson, and Keating, 2012; Ladyshewsky, Baker, Jones, and Nelson,
2000; Lewis, Stiller, and Hardy, 2008; Meldrum et al, 2008; Yeung et al, 2015) and the importance of
physiotherapists’ clinical reasoning competency (Cross, Hicks, and Barwell, 2001), it is likely that nontested or poorly tested assessments are used in the physiotherapy context. In addition, based on the
identified deficiencies of known measures there is a risk that physiotherapists’ clinical reasoning is
measured too superficially or with a lack of standardization. These shortcomings were prevented in the
Reasoning 4 Change instrument by the use of a well-tested format, the inclusion of theory- and evidencebased clinical reasoning capabilities and skills, standardized case scenarios, and predetermined
acceptable reasoning paths. Furthermore, the use of complementary methods, such as the Script
Concordance Test and the Key Feature approach, may provide a more comprehensive appraisal of the
characteristics of clinical reasoning than the use of either of these measures alone (Amini et al, 2011;
Groves, Dick, McColl, and Bilszta, 2013).
Although the current study provided evidence of the instrument’s feasibility and content
validity, some limitations should be noted. The sample size in the cognitive interviews could be seen as
a limitation. However, there is no consensus about the choice of sample size in cognitive interviewing.
Beatty and Willis (2007) stated that approximately five to fifteen respondents would be a sufficient
sample, whereas Blair and Conrad (2011) recommended much larger samples. Due to the small sample
size, there was a risk of an incomplete identification of problems. However, studies have demonstrated
that even small samples are suitable to identify significant problems and contribute to improved
questionnaires (Buers et al, 2014; Spark and Willis, 2014). Furthermore, cognitive interviewing was
used as part of multiple pre-test methods, which might justify the small sample size (Blair and Conrad,
2011). There are no uniform guidelines for how to collect and analyse data on cognitive interviews, and
this method has been criticized for being too subjective (Conrad and Blair, 2009; Drennan, 2003). By
using a standardized procedure with probing questions, transcribed audio-recordings, the use of
systematic coding, and agreement among the investigators in the data analysis, the objectivity of the
procedure was improved. Despite the stated limitations, the cognitive interviews provided an
understanding of the respondents’ responses to the items that other methods in the validation process
did not illuminate. Another limitation was the potential uncertainty that not all experts in the Delphi
process achieved the predetermined level of an expert in a behavioural medicine approach in
physiotherapy. This uncertainty is due to the lack of a consensus definition of an expert in the literature.
However, knowledge and experience are frequently used in definitions (Baker, Lovell, and Harris, 2006)
and informed our inclusion criteria. The specified criteria resulted in a homogenous sample that might
ensure that the ‘true experts’ were identified. (Baker, Lovell, and Harris, 2006). Furthermore, similarities
among the experts supported the rather small sample size (Baker, Lovell, and Harris, 2006; Skulmoski,
Hartman, and Krahn, 2007).
Because validity is a property of the interpretations and inferences of test scores, it must be
established for each proposed condition or situation (Streiner and Norman, 2008). In the current study,
physiotherapy students and physiotherapists informed the development process as well as the validation.

16

Thus, the established content validity applies to physiotherapy students in the latter part of their
education as well as practitioners. Accordingly, the results provide a foundation to enable valid
statements about physiotherapists and physiotherapy students based on their scores on the Reasoning 4
Change instrument. The present results indicate that the instrument may be useful in future
investigations of physiotherapists’ and physiotherapy students’ clinical reasoning. Based on new
knowledge generated by the instrument, factors that impact clinical reasoning may be explored, and
variations in the incorporation of a holistic and behavioural approach may be revealed. However,
instrument development is an ongoing process. Based on further evaluations of the instrument’s
psychometric properties, refinements may be necessary. Specifically, item analyses, construct validity
and test-retest reliability are required to increase the accuracy of generated results and conclusions. In
addition, to improve the feasibility of comprehensive investigations, an efficient and user-friendly webbased format of the instrument is warranted. This is the aim of our next study.

Conclusions
The present study constructed the first systematically developed theory- and evidence-informed
instrument to assess physiotherapy students’ and physiotherapists’ clinical reasoning focused on clients’
activity-related behaviour and behaviour change, titled Reasoning 4 Change. The construct to be
measured rests on a solid theoretical foundation, which is reflected in the instrument’s structure and
items, and its design is consistent with current evidence underpinning the assessment of clinical
reasoning. Based on the findings of the cognitive interviews and the Delphi process, the content and
feasibility of the instrument were supported, and important feedback to improve it was provided. This
triangulation of methods reinforced the likelihood that only relevant content was included in the
instrument, thus supporting the content validity of the instrument. The delineation of the instrument
development process reveals the complexity of physiotherapists’ clinical reasoning in integration with
clients’ behaviour change and provides keys to assess this competency. This enhanced understanding
could support teaching and learning of clinical reasoning in education and practice. The instrument
shows promise to be used as an assessment tool to investigate physiotherapy students’ and
physiotherapists abilities to integrate a biopsychosocial approach and clients’ activity-related target
behaviours, analyse target behaviours and select strategies to support a behaviour change intervention.
The Reasoning 4 Change instrument fills a gap in the literature and may contribute to improve
physiotherapy students’ and physiotherapists’ clinical reasoning abilities to facilitate clients’ behaviour
change for the benefit of their health and wellbeing.
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Appendix A. A summary of the qualitative analysis of the experts’ comments regarding item
relevance and the revisions of the instrument
Domain
D1.
Physiotherapist

D1.1
Knowledge

Similar comments
expressed by ≥ 25%
of the respondents
The initial instruction
for knowledge,
cognition and
metacognition are
unambiguous and can
be misinterpreted.
-

Well motivated
comments

Previous content or
formulation

Revised content or
formulation

-

Relate to what you think
is a reasonable level for
a newly graduated
physiotherapist when you
answer the questions.

The instruction was
removed

Add an item that
concern knowledge
about pathology and
diseases.

-

New item 5. “I have
very good theoretical
knowledge about how
injuries and diseases
can affect bodily and
mental functions”

Items 7 and 8 are
overlapping

Item 7. “I know which
treatments are effective
for supporting clients’
behavioural change
based on evidence
(research and clinical
experience)”

Clarification of item 7
“I know which methods
are effective for
supporting clients’
behavioural change
based on evidence (i.e.
best available scientific
knowledge)”

Item 8. “I know which
treatments are effective
for supporting clients’
behavioural change
based on my own
practical experience”

Clarification of item 8.
“I know which methods
are effective for
supporting clients’
behavioural change
based on my own
practical experience”
Due to changes in
items 7 and 8, the item
6 became redundant
and was removed: “I
have very good
theoretical knowledge
about how I support
clients’ behaviour
change”

D1.2
Cognition

-

Unclear if the
client’s thoughts and
feelings and
psychological factors
should be perceived
as synonyms or
different constructs.

D1.3
Metacognition

-

-

D1.4
Psychological
factors

-

-

Thoughts and feelings
were replaced by
psychological factors
throughout the
instrument.

(Continued)
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(Continued)
D1.5
Contextual
factors

D2.
Input from
client

Item 3 is not
relevant

Item 3. “Many clients don’t
want to take the
responsibility that is needed
to accomplish a behaviour
change”

Item 3 was removed

Doubtful whether
the items cover all
relevant aspects of
contextual factors.

Item 6. “My
supervisors’/colleagues’ way
of performing clinical
reasoning affects my way of
reasoning a lot”

Item 6 was removed.

Item 2 includes a
value labels that is
unnecessary.

Item 2 “many factors…”

The value label many was
removed

Item 1 is
unambiguous and
the words “at this
time-point” should
be clarified.

Item 1. “What two factors in
the interview do you think
are the most important to
focus on at this time-point to
better understand the clients’
complaints and situation?”

Clarifications of item 1.
“What three factors in the
interview/case history do
you think are the most
important to ask more
about in your first
consultation in order to
understand the clients’
complaints and
situation?”

Item 4. The most
important target
behaviour, based
on the client’s
perspective, is not
clearly described
in the case

Item 4 Jospeh: “He misses
the daily walks a lot….”

Clarifications of item 4
Jospeh: “What he missis
the most is his daily
walks…”
Clarifications of item 4
Caroline: “Right now
Caroline feels that this is
the biggest problem
because cooking is…”

Two factors are not
enough.

D3.
Functional
behavioural
analysis

-

-

D4.
Strategies
for
behaviour
change

-

-

Overall
judgement
of the
instrument

The instrument may
be too long and
comprehensive.
There is a risk that
the respondents
become wearied.
Consider reducing
the number of items
or cases.

-
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Item 4 Caroline: “It feels like
a major problem for
Caroline because cooking
is….

A new item 5 was added:
“At my clinical training
placement/workplace,
there is not the time
needed to focus on clients’
target behaviour and
behavioural change in my
clinical reasoning”

The research team
considered these
comments. However,
currently the instrument is
used for research purposes
and in order to provide
reliable scores and avoid
the risk of case specificity
several cases are needed
(Dory, Gagnon, Vanpee,
and Charlin, 2012).
Therefore, the number of
cases was not diminished.

